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A3reuil (Prof H), Rock-Paintings in South Africa, 695 
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Brice (L J), Some Properties of Silicon * Aluminium- 
bronzes ’, 541 

Budel (M) and C Charaux Frangularoside, a New 
Rhamnoside of Recently Dried Alder-Buckthorn Bark, 
294, The Preparation and,Propertie8 of the Frangu- 
loside (Franguline) of Commercial Alflei-Buckthorn 
Bark, 150, and R Lavieille, The Sweet Principle of 
the Leaves of Kaa-hé-6 (Stevia Relaudiana), 994 

Bridges (T C), and H H Tiltman, Master Minds of 
Modern Science, 967 

Brierley (Dr W B), The Formation of an Intracellular 
oe in a Plant Cell infected with a Virus Disease, 

Briggs (E A ), An Australan Myriothela, $81 

Briggs (G E ) and A H N Petrie, Respiration as a Factor 
in the Ionic Equilibria between Plant Tissues and 
External Solutions, 802 

Briggs (Henry), 1561-1631, 133, Classification and De- 
velopment of the Carbonac@ous Minerals of Organic 
Origin, 649 

Brillouin (Prof L ), La Théorie des Quanta Deux édition 
Les Statistiques Quantiques et leurs Applications 
2 vols , 699 

Brindley (G W), On the Damping of the Torsional 
Oscillations of a Sphere 1n a Viscous Medium, 469 

Brindley (H H ), elected a fellow of St John’s College, 
Cambridge, 387 

Briscoe, Robinson, and Stoddart, Reduction of Potassium 
Per-rhenate, 722 

British Thomson-Houston Company, An Electrical Pendu- 
lum, 324 : 

Britton (S C), [U R Evans, L C Bannister, and], 
Velocity of Corrosion from the Electrochemical 
Standpoint, 726, Velocity of Corrosion, 872 

Britton and Robinson, The Antimony Electrode, 722 

Broch (Dr H ), appointed director of the Institute of Deep- 
sea Research and Fishery Investigations in the Adri- 
atic, 461 

Broderick (F W ), awarded the Cartwright prize of the 
Royal College of Surgeons of England, 606 

Bronner (Dr Augusta FE), [Dr W Healy, Anna Mae 
Bowers, and], The Structure and Meaning of Psycho- 
analysis as related to Personality and Behavior, 268 

Brooks (Mrs Clara), gift by, to Oxford University, 468 

Brooks (Dr C E P), awarded the Buchan prize of the 
Royal Meteorologieal Society, 67 , presented with the 
Buchan prize of the Royal Meteorological Society, 174 

Brooks (F T) Forestry Research in Great Britain, 
818, and G H Brenchley, Silver Leaf Disease of 
Plums, 908 

Brooksbank (R J), [G G Smail, Prof W M Thornton, 
and], Electrical Resistance of Moisture Films on 
Glazed Surfaces, 871 : 

Broude (L ), and V Gulevitch, The Use of Buchner’s Press 
for the Studies of Animal Extractive Substances, 994 

Broughton (G ), presented with the Sir Edward Frankland 
medal and prize of the Institute of Chemistry, 417 

Brown (C A Cameron), Electricity m Horticulture, 989 

Brown (C H ), Abd El Ghaffar Selim, and Dr W L Balls, 
The Wall of the Cotton Hao, 742 

Brown (Prof L W ), The Eighth Satellite of Jupiter, 758 

Brev i A ), Geology of the South Coast of NS W (3), 

Brown (Prof N C), [F Moon and], Elements of Forestry 
Second edition, 232 

Brown (W L),[H MeN Cowan, and Dr K G Emeléus], 
Spectrum of the Helium Glow Discharge, 593 

Browne (G Buckston), conferment upon, of the honorary 
gold medal of the Royal College of Surgeons, 793, 
gift for an Institute for Experimental Research in 
Surgery, 278 

Browning (Prof C H ), Prof J B Cohen, S Elhngworth, 
and R Gulbransen, The Antiseptic and Trypanoidal 
Action of certain Styiyl and Anil Benzthiazole 
Derivatives, 293 

Bruce (C E R), Energy Distribution in an Oil Cireuxt- 
Breaker, 215 

Bruche (E ), Trajectories of Electrons in Valves, 324 

Bruhat (G), The Absorption of Aqueous Solutions of 
Taitarie “Acid, 578 

Brunel (A ), Presence of Allantomase in many Fungi, 542 
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Brunelli (G ), Monotonous Rotifer Planktons ın an Elevated 
Apennine Lake, 186 

Brun: (G ), and G Natta, Crystallıne Structure of Benzene 
and its Relations to that of Thiophen (2), 150 

Brunmghaüs (fe), The Electrical Coriduction of Liquid 
Hydrocarbons in Thifi Layers, 426 

Biunold (Prof C), Le probléme de Vaffinité chimique et 
Vatomistique » étude du rapprochement actuel de la 
physique et de la chimie, 300 

Bruzau (Mme ), [Mme Ramart-Lucas and], Absorption and 
Reactivity of the Ketone Function, 542 

Buchanan (Dr Florence), [obituary article], 456 

Buchanan (Prof R E ), and Prof E I Fulmer, Physiology 
and Bioclfmistry of Bacteria 3 vols , 230 

Buchner (E H ), The Vapour Pressure of J ellies, 294 

Buckley (H ), On the Determination of the ‘Transmission 
Factors of Coloured Step Lenses, 42 

Builder (G ), [Prof E V Appleton and], A Simple Method 
of Investigating Wiseless Echoes of Short Delay, 970 

Buisson (H ), [C Fabry and], The Absorption of Radiations 
in the Lower Atmosphere and the Estimation of 
Ozone, 578 

Bulkley (Dr R ), Lubrication and Viscous Flow, 609 

Bul (Dr H OQ), Resistance of Eurytemora hwrundowes 
Nordquist, a Brackish Water Copepod, to Oxygen 
Depletion, 406 

Bullard (E C)  reappointed University demonstrator in 
geodesy ın Cambridge University, 764, and H W 
Massey, Diffraction of Electrons ın Gases, 572 

Bulman (Dr O M B), appomted University demonstrator 
in geology ın Cambixige University, 836 

Burchell (J P T), [J Reid Mow and], Flint Implements 
of Lower Paleohthie4Types from Northern Ireland, 
818 

Bureau (R ), A Recording Radiogoniometer, 426 , Varia- 
tions of Wireless Atmospherics during the Eclipse of 
the Moon of April 2, 1931, 878 

Burgess (Dr W L), appointed reader mn public health in 
St Andrews University, 41 

Burkitt (M. C ), Prehistory, 843 

Burks (Barbara Stoddard), and others, Genetic Studies of 
Genius Vol 3 The Promise of Youth Follow-up 
Studies of a Thousand Gifted Children, 77 2 

Burn (Dr J H), the Use of Animals for the Standardisa- 
tion of Remedies, 461 

Burnett (Major J C ), Enumeration of Magic Squares of 
the 5th Order, 443 

Burrage (L J), [Prof A J Allmand and], Discontimuous 
Sorption by Porous Solids, 329, 537 

Burstall (F H ), [Prof G T Morgan and], Complex Salts 
of Bivalent Silver, 180, Optical Activity dependent 
on Co-ordinate Nickel, 854 

Burstall (Prof F W ), The Science Education of a Boy 
up to the Age of Eighteen, 112 

Burstal [Morgan ane], Organic Selenium and Tellurium 
Compounds, 383 

Bush (S F ), Growth 1n the Hermit-Crab, 682 

Bushill (J H), [L H Lamp and], The Solubility of 
Milk Powder—the Moisture Factor, 389 

Butchart (Prof R K ), [death], 563 

Butler (Di J A V) The Determmation of Adsorption 
in Ternary Solutions, 778, and A D Lees, The Be- 
haviour of*Electrolytes 1n Mixed Solvents (3), 766 

Butler [Baxter and], Atomic Weight of Iodine, 761 

Butterworth (S), and F D Smith, The Equivalent Circuit 
of the Magnetostiiction Oscillator, 293 

‘Buttner (H H ), International Communication, 949 

Buxton (B H), and Di C D Darlmgton, Behaviour of a 
New Species, Digitales mertonensis, 94. 

Byerly (P ), The*California Earthquakes of Nov 28, 1920, 
995 


Byrd (Rear-Admifal R E), awarded the Patron’s medal of 
the Royal Geographical Society, 568 , Little America 
Aerial Exploration in the Antarctic and the Flight to 
the South Pole, 923 
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Cabias (Angelina), Mechanics of Rigid Bodies in Generalised 
Spaces, 878 

Cadman (Elsie J ), 
186 


Life History of Didymium nigripes, 
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Caghot: (V J,[F Zambonim and), The Chemical Com 
position of Saigohlité from Mont Somma (Vesuvius), 87€ 

Carns (H), [A Muskett, E *"N Carrothers, and], The 
Fungus Flora of Ulster, 915 j 

Carns (J E I), Conduction along Thn Metallec Films, 914 

Calles (L W ), Results of the Geological Expedition o; 
Harvard University in the Canadian Rockies (Jaspe' 
National Park, 1929) (2), 839 

Calvert (R ), Diatomaceous Earth, 156 

Cameron (G H ), [Prof R A Muilhkan and], New Measure 
ments of Cosmic Radiation, 421 

Campbell (Prof A N ), The Equivalence of the Valencie 
of Carbon, 92 . 

Campbell (Capt Malcolm), Moto: Land Speed Record, 247 
Knighthood, conferred upon, 320 

Campbell [Morgan, Lammert, and], The Quinhydron: 
Electrode, 684 

Campbell (Dr N R), Scientific Inference, 731, The Mean 
ing of Existence, 482 

Campbell (Di W W `), elected president of the US 
National Academy of Sciences, 792 

Camsell (Dr C ), awarded the gold medal of the Institutio) 
of Mining and Metallurgy, 757 

Cantrill (T C), [death], 602, [obituary article], 674 

Capek (K ), The Gardener's Year, 969 

Cappell (Dr D F), appointed professor of pathology r 
St Andrews University, 328 

Carbone (Dr D), e Dr C Arnauti, L’ immunita nell 
piante, 4 

Carey (G ) The Leaf-Buds of some Woody Perennials 1 
the New South Wales Flora, 258 

Cainochan (R K), [H S Spence and], The Wilberfore 
Radium Occurrence, 870 

Carpenter (Sir Harold), awarded the Bessemer gold meda 
285, An Egyptian Axe-head of Date 1800 BC — 1i 
Investigation and Reproduction, 589 

Carr (A S Comyns), Industrial Admunistration, 985, Nee 
for a Higher Standard of Administration, 102 

Cair (Prof H. Wildon), The Meaning of Existence, 339 

Carr (P. H ), Records of Slow Electrons, 383 

Carrel (Dr A), awarded the Dr Sophie A Noi dhoff-Jur 
Cancei Piize, 69 

Carriére (E ), and Raulet, The Sodium Silver Hyposulphr 
Complexes, 727 

Carrothers (E N), [A Muskett, H Cairns, and], Tl 
Fungus Flora of Ulster, 915 

Carslaw (Prof H 8), The Gibbs Phenomenon, 285 

Cartan (Prof E), election of, to the Pans Academy : 
Sciences, The Work of, 457 

Casey (M. T ), [T J Nolan and], The Pigment of the Ber 
of the Elder (Sambucus nigra), 613 - 

Cassaigne (Mlle ), Origin of Vacuoles, 614 

Casse (A B D), and C R Bailey, The Infra-red Regu 
of the Spectrum (3, 4), 766 

Castle (Prof W E), The Genetics of Domestic Rabbi 
847, The Quantitative Theory o? Sex and the Genel 
Character of Haploid Moles, 650 

Cathcart (Prof E P), and A M T Murray, assisted | 
Miss M Shanks, A Study m Nutrition, 897 

Caton-Thompson (Miss G ) The Zimbabwe Culture Ru: 
and Reactions, 884 , and Miss E Ga1diner, Work oft 
Expedition to Kharga Oasis, 605 

Cattell (McKeen), T P Feng, W Hartree, Prof A 
Full, and J L Parkinson, Recovery Heat in Muscul 
Contraction without Lactic Acid Formation, 802 

Cauquil (Mlle Germaine), [M Godchot and], Some Ni 
Derivatives of the Cyclo-octane Series, 878, [M Gc 
chot and], The Dispersion df Refraction of Cyclai 
Hydiocarbons, 294 

Cawood (W ), [H S Patterson and] Phenomena in 
Sounding Tube, 667, [Prof R Whytlaw-Ggay, H 
Patterson, and], The Atome Weight of Xenon, 97C 

Cayeux (L ), The Core-in-core Structure in Schısts,*98 
The Epigenie Origin of the Jurassic Dolomites of 1 
Pyrenees, 689 

Cayley (Miss D M ), Inheritance of Mutual Aversion ın 
Ascomycete, 683 

Cecchim (Q ), Catalogue of Stellar Parallaxes, 794 

Ceilher (Dr R ), La photographie d'amateur, 232 

Chabanaud (Dr P), [Dr S L Hora and], Parapse 
echenews, a New Genus, 720 


vil 


Chadwick (Dr J) reappointed assistant digeetor of radio- 
active research at the Cavetdish, Laboratoiy, Cam- 
bridge University, 286, J E R Constable, and E C 
Pollard, Artificial* Dismtegration by a-Particles, 149, 
465 . 

Chalfant (W A), Death-Valley the Facts, 368 

Challenger (Prof F }, Prof Otto Wallach, 973 

Challinor (J), [J I Pratt and], Simple Geological Struc- 
tures a Series of Notes and Map Exercises, 552 

Chalonge (D ), and E Dubois, The Distribution of Ozone 
m the Atmosphere, 767 

Chambers (Prof R ), The Nature of the Living Cell, 318 

‘Chamet (Prof M ), and Prof C W Mason, Handbook 
of Chemieal Microscopy, Vol 1, 267 

Champion (F C), [P M S Blackett and], Interaction of 
a-Particles and Helium Nuclei, 179, The Scattering 
of Slow a-Particles m Helium, 185 

Chapman (Dr D L), and F B Gibbs, Photochemical 
Interactions of Hydrogen with Chlorine and Bromine, 
854 

Chapman (F) A Fossil Hydractwua in Austraha, 294, 
Red Bain m Victoria, 420, and W J Parr, New and 
Aberrant Types or Foraminifera, 294 

Chapman (Prof §) A Theory of Upper-Atmospheric 
Ozone, 993, The Audibibty and Lowermost Altitude 
of the Aurora Polaris, 341, and J M Stagg, Quiet- 
day Magnetic Variation, 536, and Miss M. Hardman, 
The Lunar Atmospheric Tide at Ocean Island, 577 

Zhapple (H J B),[S A Moseley and], Television To-day 
and To-morrow, 734 

Yharaux (C), [M Bride] and], Frangularoside, a New 
Bhamnoside of recently dried Alder-Buckthorn Bark, 
294, The Preparation and Properties of the Fran- 
guloside (Franguline) of Commercial Alder-Buckthorn 
Bark, 150 

tu Chardin (P Teilhard), Peking Man 
Paleontological Evidence, 795 

Yharlesworth (Prof J K ), A Tentative Reconstruction of 
the Successive Margins of the Quaternary Ice-Sheets 
in the Region of the North Sea, 914 

le Charmoy (D d'Emmerez) Biological Control im 
Mauritius, 952 

‘haronnat (R ), [R Delaby andj, The Pyrolysis of Vege- 
table Oils with High Acetyl Index, 42 

lhatterjee (G), and N K Sur, Upper Atmosphere over 
India, 327 

'heatle (Sir G Lenthal), awarded the Walker prize of the 
Royal College of Surgeons of England, 606 

‘heel (E ), The Myrtle Family, 829 

'herbuhez (E) The Behaviour of Two Antipodes m an 
Unsymmetrical Solvent, 803, F Neumeier and H 
Lozeron, Some Synthetic Substituted Ephedrins, 803 , 
and N Schneider, The Non-Homogeneity of Casem, 
803 

hide (Prof V Gordon), The Bronze Age, 363 

hids (E C), [Pro E V Appleton and], Dielectric Pro- 
perties of Ionised Gases, 109 

hodat, Symbiosis and Specificity ın Lichens, 647 

hopin (M) An Apparatus for Measuring the Surface 
Tensions Of Liquids, 293, [L  Blarmghem and], 
Regularity of the Surface Tensions of the Fresh Latex 
of Euphorbia Lathyris, 330 

horiton (A E L), Physics in Relation to the Internal 
Combustion Engine, 799 

10uard (P ) The Regeneration of Small Bulbs on the 
Green Leaves of Certam Liliacez, 150 

3nstenson (R O ) [Dr W A Riley and], Guide to the 
Study of Animal Pérasites, 231 

instian (M I), Thermoph1ihe Bacteria in Milk, 558 

1nstmas (W D ), [obituary article], 136 

wisty (Major C ), Liberia and the Belgian Congo, 434. 

iu(H J), [R Hegher and), Intestmal Protozoa of Wild 
"Monkeys, 35 

yurch (Major A G), appomtcd orgamsmg secretary of 
the Bnísh Smence Gud, 789, resignation of the 
office of Parhamentary Private Secretary to the 
Secretary of State for War, 66 

yurch (Prof I P ), [death], 900 

rurehward (J. G) Inheritance of Resistance to Bunt m 
a Cross between Florence and Hard Federation Wheats, 
650 
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Cimeiman (C), and P Wenger, A Micro-chemical Method 
for the Estimation of Glucose in Solutions and m 
Urine, 839 

Ciurea (V ), [G Bertrand and], Lead in the Organs of 
Anmals, 958, Tm in the Animal Ofranism, 767 

Clark (Dr A H), A Monograph of the Exssting Crinoids 
Vol 1 The Comatuhds Part 3 Super-family 
Comesterida, 733 " 

Clark (A R), FE W Sexton, G M Spooner, and], Eye 
Colour in Gammarus, 144 

Clark (C G), appointed University lecturer in statistics 
in Cambridge University, 836 

Clark (C H Douglas), A Spectroscopic Classification of 
the Elements according to Ground States, 838 

Clark (Prof E R), and others, Observations on Living 
Tissues, ,35 

Clark (G N ), The Seventeenth Century, 191 ; 

Clark (H A ), Presidential Address to the Association of 
Teachers ın Technical Instatations, 875 

Clark (Prof K A ), Separation of Bitumen from Bitumin- 
ous Sands, 199 

Clark and Pickett, Diphenyl and its Derivatives, 572 

Clarke (G', Food Supply of India, 381 

Clausmann [Guichaid, Billon, Lanthony, and], Independ- 
ence of the Hardness and Proportion of Hydrogen in 
Electrolytic Metals, 649 

Clayton (D ), [J D Grogan and], Dimensional Stabilty of 
Heat-treated Aluminium Alloys, 541, 797 

Clements (F ), Blast Furnace Practice Vols 2 and 3, 622 

Clennell (J E), [Dr W A Naish and], Select Methods of 
Metallurgical Analysis, 360 - 

Cleveland (L R ), and È P Sanders, Culture of Entamozba, 
322 


Close (Sir Charles), On the Deadlıness of Museums, 830 

Clusius and Vaughan, Specific Heats and Entropies of 
Metals 253 

Cobb (Dr N A), The Treatment of the Nematoda, 319 

Cobbold (E S), Additional Fossils from the Cambrian 
Rocks of Comley (Shropshire), 221 

ee (Fiof T D A), The Antiquity of New Caledonia, 
338 

Codrmgton (K de B), Admmustration and Anthropology 
in India, 57 

Coghill (G E), The Structural Basis of the Integration of 
Behaviour, 223 

Cohen (C), God and the Universe Eddington, Jeans, 
Huxley, and Emstem With a reply by Prof A S 
Eddington, 811 

Cohen (J ), K Cooper, and P G Marshall, Some Aliphatic 
and Aromatic Amino Dertvatives of a-Quincline 
Method:de, 293 

Cohen (Prof J B), [Prof O H Browning, S Elingworth, 
R Gulbransen, and], The Antiseptic and Trypanoidal 
Action of certam Styryl and Aml Benzthiazole 
Derrvatives, 293 . 

Colbourne (D C ), The Diurnal Tide m an Ocean Bounded 
by Two Meridians, 257 

Cole (Prof F J ), Early Theories of Sexual Generation, 351 

Collingwood (R G ), The Archeology of Roman Britain, 9 

Colins (E M), Twenty-first Annual Exhbition of the 
Physical and Optical Societies, 110 

Vie (W F) The Corrosion of Early Chinese Bronzes, 
505 À 


Collinson (E H ), Bright Meteor Photographed, 286 

o (Dr E H), Recent Developments m Telephony, 
138 

Compton (Prof K T) awarded the Rumford medal of the 
American Academy of Arts and Sciences, 901, [Dr 
I Langmuir and], Electrical Discharges ın Gases, 909 

Comrie (Dr L J), [Prof L M Miln$-Thomson and], 
cv Four-Figure Mathematical Tables dition 

, 846 s 

Comstock (Prof J H ), [death], 826 

Conant and Bigelow, Free Radicals, 609 

Cone, Denison, and Kemp, Rotation of Molecules in 
Crystals, 953 

Connaught (Duke of), awarded the Albert medal of the 
Royal Somety of Arts, 906 

Conrad (Di F ), awarded the Edison medal, 105 

Constable (J E, R ), (Dr J Chadwick, E C Pollard, and], 
Artificial Disintegration by a-Particles, 149, 465 
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Cooper (K ), [J Cohen, P G Marshall, and], Some Ah- 
phatic and Aromatic Amino Derivatives of a-Quino- 
line Methodide, 293 

Corbellini (A ), and L Barbaro, The Anomalous Decom- 
position ef the Tetrazo-Derivative of 2 2’-diamino- 
l 1l'-dmaphthyl, 879 

Corder (P ), [T Sheppard and], Roman Pottery Kilns in 
Yorkshire, 810 

Cork (J M.), Change of Wave-length of the X-Rays Tra- 
versing an Observing Medium, 426 

Corlin (A ), Observations of a Low Altitude Aurora and 
Simultaneous Phenomena, 553, The Low Altitude 
Aurora of Nov 16, 1929, 928 

Cornish (Dr eVaughan), Landscape at the Royal Academy, 
712, Thompson's Cornwall, 368 , Wind and Water, 
51 

Costantin (J ), and P "Lebard, Experimental Cultures of 
Healthy and Degenerated Potatoes in the Mountains 
and in the Plains,el 14 - 

Courtauld (A ), Experiences 1n Greenland Ice-cap, 865 

Coventry (B O ), Wild Flowers of Kashmir (Series 3), 886 

Cowan (H MeN), W L Brown, and Dr K G Emeléus, 
Spectra of the Helrum Glow Discharge, 593 

Cox (H L),[H J Gough and], The Mode of Deformation 
of a Single Crystal of Silver, 505 

Cox (Lucy E ), [Mary E Phillips and], Elementary Biology 
for Matriculation and. Allied Examinations, 737 

Cox (L R ), The Molluscan Fauna of the Lak: and Baral 
Khirthar Groups of the Indian Eocene, 914 

Cox, [Gough and], Deformation of a Single Crystal of Silver, 
722 


Coxeter (H S M ), awarded a Smith's prize of Cambridge 
University, 503 è 

Crawford (O G S), Air Photography for Archzologists, 
122 

Crawford (Prot R T), Determination of Orbits of Comets 
and Asteroids, 436 

Crawford and Balearres (Earl of), The Preservation of the 
Country-side, 985 

Cremer and Duncan, Nitrogen Tri-10dide, 180 

Cretcher (Dr L H ), appointed an assistant director of the 
Mellon Institute, 379 

Crew (Prof F A E), Biology of Sex, 698 

Crichton-Miller (Dr H), Insomnia an Outline for the 
Practitioner, 437 

Cre (Dr G W ), Autosynthetic Cells, 141 

Cutchell-Bullock (Capt J C), Musk-Ox in Sub-Arctie 
Canada, 178 

Crommelin (Dr A C D ), The Royal Observatory, Green- 
wich, Annual Visitation, 910 

Crommelin (Dr C A ), Huygens and other Lens Makers of 
the Seventeenth Century, 179 

Croneis (C ), Geology of the Arkansas Paleozoic Area, with 
especial rbference to Oil and Gas Possibilities, 87 

Crookall (R ), The Genus Lygunorachis Kidston, 186 

Cross (F L ), Religion and the Reign of Science, 437 

Crowther (J G ), The Siberian Meteor of June 30, 1908, 719 

Culpin (Dr Milas), appointed professor of medical in- 
dustrial psychology at the London School of Hygiene 
and Tropical Medicine, 992 

Culverwell (Prof E P), [death], 636, [obituary article], 
862 

Culwick (A T), A Ritual Use of Rock Paintings in Tan- 
ganyika, 535 

Cummings (A C ), A Low Aurora and its Effect on a Radio 
Receiver, 108 

Cummins [Grimes, Kennelly, and], Fungi m Butter, 35 

Cunningham (Dr Brysson), Canadian Hydro-Electrie 
Power Development during 1930, 596 

Cunningham (ft H ), The Gasteromycetes of Australasia * 
(10) The Phallales, 995 

Curie (Madame), awarded the Cameron prize of the Uni- 
versity of Edinburgh, 285, Relation between the 
Emission of Long-range a-Rays and of y-Rays, 114 

Curre (Dr B W ), An Unusual Sola. Halo Complex, 925 

Currie (Mrs ), gift to Edinburgh University, 220 

Curry (M ), Wind and Water, 51 

Curtis (Prof O F ), [Prof L H Daniels and], Spiral Ring- 
ing and Solute Movement 1n Trees, 381 

Curtis (Prof W E), and Prof J Patkowski, Rotational 
Constants of the Iodine Monochloride Molecule, 707 
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Dahl (Dr Q), [Dr.M A Tuve/Dr L R Hafstad, ar 
awarded the,one thousand dollar prize of the Ameri 
Association, 176 - 

Dalby (Prof W E), The Balancing of Engines, 968 

Dalgleish (J W ), [C Dannatt and], Electrical Power Tra 
mission and Interconnexion, 268 

Daly, The Outer Layers of the Earth, 323 

Daniel (L ), Variations m the Descendants of the Jerusa 
Artichoke grafted on the Sunflower, 877 

Daniel (Dr R J ), Musculature of the Larval Shuimp, 

Dannatt (C ), and J W Dalgleish, Electrical Power Tre 
mission and Intereonnexion, 268 

Dantzig (Pref T), Number the Language of Scignee, 

Darlington (Dr C D) Cytological Theory 1n relatio 
Heredity, 709, [B H Buxton and, Behaviour « 
New Species, Digitales mertonensis, 94 

Darwin (Prof C G), Examples of the Uncertainty P 
ciple, 329 , The Diamagnetism of the Free Electron 

Darwin (Major Leonard), Letter from Charles Darwn 
Lord Farrer, 15 

Davenport (C B ), The Mechanism of Organic Evolution, 

Davenport (H ), awarded a Rayleigh prize of Cambr: 
University, 503 

Davidson (M), appomted a lecturer in engineering 
Edinburgh University, 220 

Davidson (P M), [Prof O W Richardson and], 
Spectrum of H,, 726 

Davies (Prof A Morley), An Unusual Ice Formation, 

Davies (C W ), Activity Coefficients of Salts, 109 

Davies (Major D ), The Problem of the Twentieth Cent: 
a Study m International Relationships, 83 

Davies (E. L1), A Portable Temperature Gradient 
dicator, 577 

Davies (Dr G ), An Unusual Sex-Ratio m Red Deer, ! 

Davies (Lt -Col L M), and others, Fossils of the Sar 
Range, 536 

Davison (Dr C), The British Earthquake, 901, The . 
Zealand Earthquake of Feb 3, 243, The North 
Earthquake, 955 

Dawkins (Prof R M), Folk-memory m Crete, 535 

Dawson (Dr H M) Reaction Velocity in Relation tc 
Concentration and Activity of the Reacting C 
ponents, 838, and E Spivey, The Determmatio 
Catalytic Coefficients from Iso-catalytic Data, 471 

Dawson (R B ), Use of Compost for Turf, 179 
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Shapiro (H.. L ), The Society Islanders, 463 

Shapley (Prof H), Mapping the Larger Magellanic 
Cloud, 380, Star Clusters, 476 

Shaw, (Capt H ), with the Assistance of J McG Bruck- 
shaw and S T Newing, Apphed Geophysics, 783 

Shaw (Sir Napier), Potential Temperature and the Strato- 
sphere, 971 

Sheldon (Dr H. H), and E N Grisgwood, Television 
Present Methods of Picture Transmission Second 
Printing, 734 

Shepard (H H), [C H Richardson and], Toxicity of 
Nicotine to Insects, 144 ; 

Shepherd (M ), Gas Analysis Apparatus, 572 

Sheppard (Dr G), Plankton Changes onethe Coast of 
Ecuador, 629 

Sheppard (T), and P Corder, Roman Pottery Kilns in 
Yorkshire, 870 

Shepstone (H J ), Electric Supply in Palestine, 604 

Sherborn (C Davies) Confermen? upon, of an honorary 
doctorate by Oxford University, 414 

Sherratt (G G), and J H Awberry, The Velocity of 
Sound Waves ın a Tube, 577 

Sherrington (Sir Charles), [J C Eccles and], Studies on 
the Flexor Reflex (1 to 5), 388 

Shultz [Emmett and], Heterogeneous Equilibma in the 
Iron-Oxygen-Hydrogen System, 145 

Shumway (Prof W ), Vertebrate Embryology 
edition, 588 

Sibarya (L), [Prof B Venkateschar and], New Raman 
Effect Apparatus, 645 

Signorni (A), Mechamies of Continuous Systems, 878, 
The Finite Deformations of Continuous Systems, 614 

Sikes (E K), and V B Wigglesworth, Hatching of 
Inseets, 536 

Simmons (Major J 8), and J H St John, Experrmental 
Work on Dengue, 607 

Simmons (W C ), Geology of Uganda, 288 

Simonnet (H) and G Tanret, The Caleifying Action and 
the Toxic Action in the Animal of Laige Doses of 
Irradiated Ergosterol, 614, [R Fabre and], The 
Phenomena of Oxido-Reduction, 114 

Simons (Dr L), The Longitudinal Distribution of Photo- 
electrons, 91 

Simons and Jessop, Phosphorus and Antimony Pentachlor- 
ides, 834. 

Simpson (Dr G C), Chmatie Changes during the Pleisto- 
cene, 35, Low Altitude Aurora, 663 

Simpson (Dr G G), American Mesozoic Mammalia, 369 , 
A New Classification of Mammals, 795, Fossil 
Metacherromys, 796 

Smnpson (J B), [V A Eyles, A C MacGregor and], 
The Economic Geology of the Ayrshire Coalfields 
Area 3 Ayr, Prestwick, Mauchline, Cumnock, and 
Muirkirk, 621 

Singer (Dorothea Waley), assisted by Annie Anderson 
and Robina Addis, Catalogue of Latm and Ver- 
nacular Alchemical Manuscripts in Great Britain 
ai Leland dating from before the XVI Century 

ol 2,6 

Sinnatt (Dr F S), Work of the Coal Survey, 210, [H E 
Newall and], Propagation of Combustion ın Powdered 
Coal, 538 

de Sitter (Prof W ), awarded the Catherine Wolfe Bruce 
gold medal of the Astronomical Society of the Pacific, 
379, awarded the gold medal of the Royal Astro- 
nomical Society, invited to deliver the George 
Darwin Lecture, 105, Old Echipses of Jupiter’s 
Satellites, 106 

Sixtus (K J), [L Tonks and], 
netisation, 909 

Skene (Dr M ), School Botany, 517 

Skobeltzyn (Dr D), [Dr C D Elis and], Methods of 
Investigatmg the Intensities of y-Rays, 125 

Slavenas (P), Variable Stars m the Globular Cluster 
Messier 3 (Canes Venatici), 380 

Slevin (J R ), Log of the Schooner Academy, 568 

Shpher (Prof V M, Pluto, 758 

Smail(G G), R J Brooksbank, and Prof W M Thornton, 
Electrical Resistance of Moisture Films on Glazed 
Surfaces, 871 

Smedley (N ), Ovoviviparity in Sea-Snakes, 13 
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Smith (Bernard), The Glacier-Lakes of Eskdale, Miterdale, | 


and Wasdale, Cumberland, ete , 689 

Smith (Eng -Capt E C), Centenary of Wiliam Symung- 
ton, 446, Some Notable Women of Science, 976 

Smith (E Lester), Systems of Four Immiseible Liquid 
Layeis, 98 

Smith (F D), [S Butterworth and], The Equivalent 
Electric Cireui$ of the Magnetostriction Oscillator, 293 

Smith (G ), The Mineralogy of the Silver-lead-zine Deposits 
of New South Wales, with special Reference to the 
Bainer Ranges Silver Field, 151 i 

Smith (Bng -Gen G E), W H Macaulay and, Curling, 60 

Smith (Prof G Elliot), elected an honorary fellow of St 
Johns CGellege, Cambridge, 800, Human History, 
47, Human Paleontology, 963, The Peking Skull, 
S19, The Significance of Peking Man (Henderson 
Trust Lecture), 202, 530, Validity of the Genus 
Swvnanthiopus, 304 

Smith (Di J C), Dir&orphism of Long Cham Caibon 
Compounds, 201, Molecular Combination of Ah- 

. phatic Iodides, 928 

Smith (Prof J Lorrain), [death], 636, [obituary article], 
787 

Smith (Dr J Perrin), [death], 207 

Smith (Dr Kenneth M), Composite Nature of Certain 
Potato Viruses of the Mosaic Group, 702, Thrips 
tabac: Lind , as a Vector of Plant Virus Disease, 852 

Smith (Prof Preserved), A History of Modern Culture 
the Gieat Renewal, 1543-1687, 515 

Smith (Di Sinclair), Impact Figures on Polished Rock 
Salt Surfaces, 855 

Smith (Prof Stanley), The Resonance Potential of Trebly 
Tonised Bismuth, 855 

Smith (T ), Modern Optical Glass, 576 

Smith (W Campbell), [H H Thomas and], Xenoliths of 
Igneous Ongm 1n the Trégastel-Ploumanac’h Granite, 
Cotes-du-Nord, Fiance, 802 

Smith (Dr W Ramsay), Myths and Legends of the Aus- 
tralian Aboriginals, 161 

Smuts (General), conferment upon, of an honorary doc- 
torate by the University of Cape Town, 836 

Smyth (L B), Carboniferous Rocks of Hook Head, 288 

Smythe (Dr J A), The Great Whm Sill, 108 

Smythe (J A), [C E Pearson and], The Influence of 
Pressure and Temperature on the Extrusion of Metals, 
541 

Snell (H ), Daily Life m Parliament, 552 

Snow (Dr C P), elected a fellow of Christ's. College, 
Cambuidge, 77 

Snow (R ), Experiments on Growth and Inhibition, 469 , 
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Soddy (Prof F ), Generalsations and Modern Cosmogonies, 
269 

Sokhey (Major), and others, Blood Standards for Indians, 
870 ° 


Somme (Prof A ), La Lorraine métallurgique, 161 

Somme (Mis Sverdrup), The Tetraploid Chinese Prim- 
rose, 464 

S¢rensen (Prof ), Constitution of Soluble Proteins, 384 

Sorrel (V ), [R Perrm and], An Induction Furnace with a 
Ferromagnetic Muffe and Self-regulating Tempera- 
ture, 958 

le Souef (A S ), Actions, Reactions, and Traits Common 
to Men and Animals, 319 

Sowter (G A V), UN W McLachlan and], Loud Speaker 
Acoustics, 383 

Spackman (C ), Some Writers on Lime and Cement from 
Cato to Present Time, 156 

Spaul (Dr E A), conferment upon, of the title of reader 
in zoology, Birkbeck College, 992 

Speakman (J B), and Mercia C Hurst, The pH Stability 
Region of Insoluble Proteins, 665 

Spear (F G ), The Delayed Lethal Effect of Radium on 
Tissue Cultures «m viro—Comparison of Continuous 
and Spaced Radiation, 469 ! 

Spearman (Prof C), The General Factor in Spearman s 
Theory of Intelligence, 57 

Spence (H 8), and R K Carnochan, The Wilberforce 
Radium Occurrence, 870 

Spence (M. T ), The Factors affecting Visibility at Valentia 
Observatory, 78 


Spieker (E M ), Bituminous Sandstone, Vernal, Utah, 42% 

Spier (L ), The Kfamath, 178 

Np (K ), Specific Dopa-oxydases extiacted from Frut 
0 


Spoehr (H A), [I W° Bailey and], The Rôle of Research 
m the Development of Forestiy m North Ameca, ' 

Spooner (E T C ), appointed a university demonstrator n 
pathology ın Cambridge University, 292 

Spooner (G M), [E W Sexton, A R Clark, and], Ey 
Colour in Gammarus, 144 

Spratt (A V.), [Dr E R Spratt and], Biology for Schools 
a Textbook suitable for School Certificate and simila 
Examinations, 700 e. 

Spratt (Dr E R), and A V Spratt, Biology for Schools 
a Textbook suitable foi School Certificate and simula 
Exammnatons, 700 . 

Sprent (F P), [death], 788 ~ 

Spring (Prof S N ), [Prof A B Recknagel and], Forestry 
a Study of 1ts Origin, Application and Significance 1 
the United States, 194 

Stadler (L J), Recovery following Genetic Deficiency 1 
Maize, 506 

Stagg (J M ), Atmospheric Pressure and the State of tb 
Earth’s Magnetism, 402, [Prof S Chapman and 
Quiet-day Magnetic Variation, 536 

Stamberger (Dr P), Swelling Pressure of Rubber, 274 

Stamp (Dr L Dudley), Land Utilisation Survey, 318 
and E E Evans, Annual Conference of the Ge: 
graphieal Association, 147 

Standley (P C ), Flora of Lancetilla Valley, Honduras, 95 

Stanley (Miss G K ), appomted 1eader m mathematics 8 
Westfield College, 576 

Stansfield (R ), [Sir J Le Mesuuer and], Fuel Testing ? 
Slow and High Speed Diesel Engines, 797 

Stanton (Sir Thomas) Engmeermg Reseaich in Gres 
Britam (James Forrest Lecture), 748, High-spee 
Wind Channels, 760, [D Marshall and], The Edo 
System in the Wake of Flat Circular Plates m Thre 
dimensional Flow, 149 

Stapleton (H E ), and M Hidayat Husam, Arabic Sour 
of Zadith's “ Tabula Chemica,” 926 

Stapleton (Father P), [J Hewitt and], Bushman Pain 
ings in Eastern Cape Province, 419 

Starley (J ), centenary of the birth of, 603 

Starr (A T), appomted to the staff of Faraday Hou 
Electrical Engineermg College, 256 

Stars, Spectroscopic Parallaxes of 8-type, B W Rimmer, Ti 

Steele (R ), Alchemical Manuscripts, 6 

Steen (S W P), reappointed a university lecturer 
mathematics 1n Cambridge University, 764 

Stem (Sir Aurel), compelled to abandon his work 
Chinese Turkestan, 827 

Stempell, Mitogenetic Rays, 214 

Stephen, Anhydrous Stannous Chloride, 145 

Stephen (A C ), True's Beaked Whale in the Hebrides, 6 

Stern (T E), Properties of Molectlar Hydrogen, 21 
The Chemical Constant of Chlorie Vapour and t 
Entropy of Crystalhne Chlorme, 766 

Steven (G A), [EF S Russell and], The Swimming 
Cuttlefish, 523 

Stevenson (Prof A F), [N G Whitelaw and], Intensi 
of Forbidden Transitions mm the Alkalis, 817 

Stevenson (C A and D A), awarded the Thomas Gr 
prize of the Royal Society of Arts, 459 

Stewart (Dr A W ), Recent Advances m Physical a 
Inorganic Chemistry Sixth edition, 365 

Stewart (J H) [W D Stiong, W E Schenck, an 
Aicheological Investigation in Oregon, 255 

Stimpson (J C), [Q I Finch and], The Electrical Con 
tion of Hot Surfaces during the Adsorption of Gas 
166 

Stimson (H F), [N S Osborne, E F* Fiock, and], Ste: 
Tables, 36 

Stockdale (D ), The Sold Solutions of the Copper-Sih 
System, 505 

Stoddard [Robinson, Briscoe, and], Reduction of Pot 
sium Pei-rhenate, 722 

Stone (E J ), centenary of the buth of, 282 

Stoneley (R ), Deep-Focus Earthquakes, 740 

Stoner (E C), The Specific Heat of Electricity m Fer 
magnetics, 469 
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itoney (C V), and G R Humphreys, Spread in British 
Isles of Black-necked Grebe, 35 $ 

itoney (Dr G ), Hon Sir Charles Algernon Parsons, 314 

itopes (Dı Marie), Coital Interlocking, 461 , The Designa- 
tion of Women Biologists, 94 * 

storey (Dr H H ), The Inheritance by a Leafhopper of the 
Ability to transmit a Plant Virus, 928 

stout (G L), [L R Tehon and] Methods fo Fruit 
Disease Survey, 108 

stow (G W ), with an Intioduction and Dese: iptive Notes 
by Dorothea F Bleek, Rock-pamtings in South 
Africa from Parts of the Eastern Provmee and 
Orange Free State, 695 

straub (J ), [A Van Raalte and], Food Contzol in Holland, 
389 

Xrong(W D), W E Schenck, and J H Stewart, Archeo- 
logical Investigation in Oregon, 255 

štruve (Dr O ), Axial Rotation of Stars, 106 

* Student," Agricultural Field Experiments, 404 

ityle (Dr D W G ), Photochemistry, 969 

3ummerhayes (V S), The Angiospermie Flora of the 
Seychelles Archipelago, 330 

Sumner (Dr F B ), Genetics of Field Mice, 213 

sur (N K), [G Chatterjee and], Upper Atmosphere over 
India, 327 

sutton (L J ), Haboobs, 576 

Sutton [Swan, Douglas, and], Fatigue of Spring Steels, 647 

svedberg (Prof The), Determination of the Molecular 
Weight of Insulin, 438 

sverdrup (Dr H U) Oceanographical Research North of 
Siberia, 908 

3wales (B H ),[A Wetmore and], Birds of Hispaniola, 988 

3wamy (S R ), Colours of Metallic Films, 909 , The Trans- 
mission of Light by Thin Films of Metal, 257 

swan, Sutton, and Douglas, Fatigue of Spring Steels, 647 

jwietoslawski (Prof W ), A Differential Boing Pomt 
Apparatus furnished with a Fractionating Column and 
its Application, 115, A Differential Ebullioscope, 73 

swift and Son, Ltd , Catalogue of Petrological Microscopes, 
etc , 868 


€ (D W ), Pliny’s Water-Mil, 974 

Caher (N A ), [Dr M Qureshi and], Hydiolysis of Acetone 
in Ultra-violet Light, 522 

Tait (Prof P G ), centenary of the birth of, 636 

Cakadoro and Abe, Changes ın the Proteins of Ripening 
Rice Grains, 499 

l,"alavera (F ), Pearl Fisheries of Sulu, 498 

l'alman (Prof C F ), Why the Weather, 174 

Tamiya (H ), and K Tanaka, Oxidation and Reduction in 
Bacteria, 420 

Tanaka (K ), [H Tamiya and], Oxidation and Reduction 
in Bacteria, 420 

"ámng (Dr A Vedel), Ravens Flying Upside-down, 856 

vanret (G ), [H Simonnet and], The Calerfying Action and 
the Toxic Action in the Animal of Large Doses of 
Irradiated Ergosterol, 614 

'anslev (Prof A G), Forestry Research, 707 

"ate (F G H), Aleoholometry an Account of the 
British Method of Alcoholic Strength Determination , 
with an Historical Introduction written by the Author 
in Collaboration with George H Gabb, 398 

‘awil (E P ), The Electricity set free in Quartz Crystals 
by Bending, 470 

"aylo: (F ), [L Wright and], Modern Metal Cleaning, 467 

‘aylor (F J ), Modern Bridge Construction, 367, [M R 
Tillotson and], Grand Canyon Country, 368 

‘aylor (J ), Milk Tests ın Lanarkshire Schools, 466 

‘aylor (J ), and R Wark, Determination of the Velocities 
of Projectiles gy the Method of Light Interception, 200 

‘aylor (J E), Experiments on the Efficiency of an Electric 
Gun, 470 

aylor (Dr R S ), Earthquake Shocks ın Somaliland, 34 

aylor (T W J), [and M. § Marks], Configuration of the 
Benzilmonoximes, 36 

&ylor (W P), Outhnes for Studies of Mammalian Life 
Histories, 378 

chakirian (A ), [C Levaditi, J Bardet, A Vaisman, and], 
Gallium, its Therapeutic Properties in Syphilis and 
the Experimental Trypanosomuases, 994 


Tehon (L R), and G L Stout, Methods for Fruit Disease 
Survey, 108 

Te Wechel (A ), L Moser, and C Van Aggelen, Compara- 
tive Study of Soil Profiles, 214 ~ 

Temple, Bart (Lt-Col Sir Richard), [obituary article], 
412 e 


Termiei (Prof P ), [death], 29 

Terill(Dr H M ),and Dr C T Ulrey, X-ray Technology 
the Production, Measurement, and Applications of 
X-rays, 356 

Terrill [Schuette and], Determmation of Reducing Sugars, 
253 

Terroux (F R ), The Upper Limit of Energy in the Spec- 
trum of Radium Z, 426 e 

Tesch (P ), The Riss Glaciation ın the South-eastern Parts 
of England, 78 

Thatte (V N ), and Dr A S Ganesan, Raman Spectra of 
Organic Sulphides, 306 

Theodorsen (T ), A Sensitive Induction Balance for the 
Purpose of detecting Unexploded Bombs, 506 

Thibaud (Dr J ), Les rayons X théorie et applications, 
356 


Thimonnier (Barthélemy), unveiling of a monument to, 
610 

Thivolle (L ), [G Fontés and], Tryptophane and Histidine 
are Anabolites, 390 ° 

Thomas (A Morris), Properties of Dielectrics ın Electric 
Fields, 14 

Thomas (B ), awarded the Founder’s medal of the Royal 
Geographieal Society and the Burton memorial medal 
of the Royal Asiatic Society, 565 

Thomas (Dr H H ), and W Campbell Smith, Xenoliths of 
Igneous Oiigm in the Trégastel-Ploumanac’h Gianite, 
Cotes-du-Nord, France, 802 

Thomas (J ), Injections of Cancerous Autolysates in the 
Treatment of Cancer, 150 

Thomas (J W T ), The Return of Sensitiveness in Corneal 
Grafts ın Rabbits, 802 

Thomas (Dr L EL), Stellar Structure, 441 

Thomas (T Y ), On the Unified Field Theory (1), 506 , (2), 
651, (4), 995 

Thompson (Dr H ), Scottish Tunicates, 287 

Thompson (H W })}, awarded a Keddey Fletcher-Waii 
Studentship of the University of London, 688, Ex- 
plosions of Hydrogen Sulphide-Oxygen Mixtures, 
629 

Thompson (J Hi), appointed to the Melchett research 
scholarship of the Royal College of Surgeons of Eng- 
land, 105 

Thompson (W G), elected a research scholar in physics 
at Trimity College, Cambridge, 876, [Prof W M 
Thornton, W Waters, and], Ionic Wind Voltmeter, 
953 

Thompson (W H ), Cornwall a Survey of 1ts Coast, Moors 
and Valleys, with Suggestions fe: the Preservation of 
Amenities With Notes on the Antiquities of Corn- 
wall, by C Henderson, 368 

Thomsen (H), Oceanographical Expedition of the 
Dana, 1928-1930 Oxygen in the Tropical Pacific, 
489 

Thomson (G G ), awarded the Cecil Peace prize for 1930, 
292 


Thomson (Prof G P ), Optical Experiments with Electrons, 
798 


Thomson (Sir J J), awarded the Dalton medal of 
the Manchester Literary and Philosophical Society, 
457 

Thone (Dr PF), Cleveland Meeting of the American 
Association, 216 

Thornton (Prof W M) W Waters, and W G Thompson, 
lone Wind Voltmeter, 953, [G G Smal, R J. 
Brooksbank, and], Electrical Resistance of Moisture 
Films on Glazed Surfaces, 871 

Thorpe (Prof J F ), presidential address to the Chemical 
Society, 529 

Thovert (J and J F), Utilisation of Photo.electrie Cells 
with Glass Envelope for Researches on Radiations of 
very Short Wave-length, 114 

Tideman (Catherine G ), [D R J W Le Févre, and], 
Calculation of the Latent Heat of Fusion of Camphor 
from Vapour Pressure-Temperature Data, 972 
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Tiercy (G ), Dimensions of the Terrestrial Spheroid, 690 , 
[P Rossier and], The Statistical Distribution of the 
Stars as a Function of Spectral Type, 43 

Tierney (Dr C ), School Natural History Societies, 166 

Tilley (Di € E), awarded the Sedgwick prize of Cam- 
bridge University, 424 - 

Ec (M R),andF J Taylor, Grand Canyon Country, 

Tilyard (Dr R J), Permian Insects, 953 

Tiltman (H H), [T C Bridges and], Master Minds of 
Modern Science, 967 

Tindale (N R), [H M Hale and], Early Human Types 
and Culture Sequences in South Australia, 74 

Tizard (H. Te), Sir Otto Beit, 98 

Tocher (Dr J E ), Probable Error m Scientific Investiga- 
tions, 677 

Todd (J A ), Twisted Cubic Curves which Satisfy Twelve 
Conditions, 765 

Toeplitz (Prof O), [Prof H Rademacher und], Von 
Zahlen und Figuren Proben mathematischen Den- 
kens fur Laebhaber der Mathematik, 480 

Tokin (B P ), Mitogenetic Rays, 214 

Tolansky (S ), Fme Structure in the Arc Spectra of Bromine 
and Iodine, 855, Fine Structure im the Mercury 
Singlet Terms a Correction, 595 

Tolman (R C), [Prof A BEunstem, P Podolsky, and], 
Past and Future in Quantum Mechanics, 721 

Tombaugh (C W ), awarded a Jackson-Gwilt medal and 
gift of the Royal Astronomical Society, 105 

Tomlinson (H ), [death], 946 

Tonks (L), and K J Sixtus, Propagation of Magnetisa- 
tion, 909 

Toporescu (E), The Variation in the Colour of Cobalt 
Chloride Solutions, 470 

Torday (E), African Races (Pygmies, Bantu, Equatorial 
Hybrid Tribes, Sudanic Peoples, Nulotics, Nilo- 
Hamities, Fulam, Khoisan), 655, The Things that 
Matter to the African, 459, [death], 753, [obituary 
articles], 981 

Tothill (Dr J D ), assisted by T H C Taylor and R W 
Paine, The Coconut Moth in Fiji a History of its 
Control by Means of Parasites, 86 

Toy (Dr F C), and G B Harrison, The Latent Photo- 
graphic Image, 129 

Trapnell (C G), Vegetation mn Godthaab Fjord, West 
Greenland, 222 


Travers (A ),and J Avenet, Determination of Thiocyanates 


in Coke Oven Effluents, 389, and J Aubert, The 
Potential of Passive Iron, 426, and Schnoutka The 
Separation of Beryllrum and Aluminium, 470 

Treadwell (Prof F P), Analytical Chemistry Based on 
the German Text of Prof F P Treadwell Translated 
and revised by Prof W T Hall Vol 1 Quahtative 
Analysis Seventh English edition, revised, 360 

Trevani (E ), [Z Desche, W Fleischmann, and], Relation 
between Hibernation and Hypoglycemia, 839 

Trillat(Dr J -J ), Les applications desrayons X physique, 
chimie, métallurgie, 356, and J Forestier, The 
Structure of Plastic Sulphur, 614 

Timnkler (Dr E ), [death], 675 

Tronstad (Dr L ), Optical Investigations on the Passivity 
of Iron and Steel, 127 

Tropfke (Dr J ), Geschichte der Elementar-Mathematik in 
systematischer Darstellung mnt besonderer Beruck- 
sichtigung der Fachworter Band 1 Rechnen 
Dritte Auflage, 921 

Trotter (Wilfred), appointed Hunterian orator of the Royal 
College of Surgeons of England for 1932, 105 

Trumpler (Dr R J ), Absorption of Light 1n Space, 70 

Tschebotarewa [Nowopokrowsky and], Constituents of 
Starch, 500 

Tucker (B W ), Effects of an Epicaridan Parasite, 72 

Tugarinov (A ), Discovery of Fragments of Fossil Shells of 
Ostrich Eggs in Transbaikaha, 377 

Turner (A J ), [death], 528 

Turner (Dr F M ), [obituary article], 244 

Tutin (Dr J ), and A C Hardy, Modern Developments m 
Ship Design, 872 

Tutton (Dr A E H ), Determmation of the Yard in Wave- 
lengths of Light, 726, The High Alps a Natural 
History of Ice and Snow, cheaper edition, 771 


Tuve (Dr M A), Dr L R Hafstad, and Dr O D: 
awarded theeone thousand dollar prize of the Amer? 
Association, 176 

Tyle: (F ), Upper Limits for Stellar Masses, 838 

Tyndall (Prof A M), (C F Powell and], Capture 
Electrons from Mereury Atoms by Positive lons 
Helium, 592 


Ullyott (P ), elected a research scholar m zoology at Tri 
College, Cambridge, 876 

Ulrey (Dr € T ), [Dr H M Terrill and], X-1ay Technolc 
the Production, Measurement and Applications 
X-rays, 356 
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Urmston (J W ), [R M Badger and], Separation of 
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Reaction of Gaseous Iodine with Hexene, 651 

Usher (F L ), [C M M*Dowell and], Viscosity and Rigic 
in Suspensions of Fine Particles (1, 2), 726 


Vaisman (A ), [C Levaditi, J Bardet, A Tchakuirian, ai 
Gallium, its Therapeutic Properties ın Syphilis and 
Experimental Trypanosomiases, 994: 

Valenta (E ), awarded the Carnegie gold medal of the 1 
and Steel Institute, 718 

Valentiner (Prof W ), [death], 714 

Valette (G ), [J Régnier and], Influence of the Concen 
tion of Hydrogen Ions on the Fixation of Coce 
by Adsorption on the Nerve Fibres, 390 

Vallée (M ), [J Verge and], Treatment of Diarrhea 
Calves by the Bacteriophage, 542 

Vallois (Dr H V), The Mesolithic Human Remains fi 
Mugem, 682 

Van Aggelen (C ), [A Te Wechel, L Moser, and], Comp: 
tive Study of Soil Profiles, 214 

Van Name (Dr W G), Ascidians of Porto Rico and 
Virgin Islands, 463 

Van Raalte (A ), and J Straub, Food Control 1n Holland, 

Van Sant (Mlle H), [U Lumbroso and], New Str: 
of Bacteria Isolated from North African Case: 
Trachoma following Noguchi's Technique, 994 

Vareton (E), [G Mezzadroh and], Action Exerted 
Radium on the Germination of Seeds, 186, Actio: 
Ultra-shoit Electromagnetic Waves (A—2-3 m) 
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Vaughan [Clusms and], Specific Heats and Entropie: 
Metals, 253 

Vedy (L G), On the Rotation of Dielectrics in Elec 
static Fields and Related Phenomena, 42 

Veluz (L), [J Loieleur and], The Preparation 
Cellulose Membranes contamung Proteins, 389, 
Vincent and], The Cryptotoxie Properties of 
Halogen Substituted Oxybenzoie Acids, 689 

Venkateschar (Prof B ),and L Sibaxya, New Raman Ei 
Apparatus, 645 

Venkateswaran (S), 
Peroxide, 406 

Verdesca [Pantenelh and], Lipase in Olives, 289 

Verge (J), and M Vallée, Treatment of Diıarrhæœ: 
Calves by the Bacteriophage, 542 

Verjbinskaya (N ), [E Kreps and], Hydrography of P 
Seas, 687 

Vernadsky (W ), Isotopes and Living Organisms, 426 

Vernadsky (W J ), Geochemie in ausgewahlten Kapu 
translated from the Russian by Dr E Kordes, 36: 

Verne (Dr J ), Couleurs et pigments des étres vivants, 
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The Ancient Monuments Bill. 


ECENT events have demonstrated beyond all 
! question that the revision of our Acts for the 
protection of ancient monuments 1s a vital necessity 
Stonehenge, the greatest of all our relics of the past, 
but a national possession only by private benefac- 
tion, was within an ace of permanent disfigurement 
and vulgarisation It was saved only by a national 
appeal for funds to purchase the adjacent land 
The Roman Wall a monument no less unique and 
equally dependent upon its surroundings for its 
full significance and its appeal to the historic 
imagination, was, and still ıs, ın danger from an 
act of vandalism which would devastate one of the 
most characteristic stretches in its whole range 
Happily, the proposals to exploit the natural 
resources of that area, which entailed the quarry- 
ing of some millions of tons of stone, with an illusory 
hmitation that operations were to extend only 
over a brief period of years, were not allowed to 
pass unchallenged The effect of the influential 
protest which followed the announcement of what 
was proposed ıs to be seen ın the provisions of the 
Bill to amend the Ancient Monuments Acts which 
was introduced into the House of Lords by Lord 
Ponsonby on Dec 3, and of which the text 1s now 
available f 
In at least three directions the new Bill extends 
the principles of previous Acts It enlarges the 
powers of the Commissioners of Works in the 
matter of schemes of preservation, in the range of 
ther expenditure, and in enabling them to prohibit 
the exportation of ancient monuments from the 
country 
Under § 22 of the Act of 1913, the expression 
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“monument ", 1t1s laid down, “includes * the 
site of any such monument, or of any remains 
thereof , and any part of the adjoming land which 
may be required for the purpose of fencing, cover- 
ing in, or otherwise preserving the monument from 
injury and also includes the means of access 
thereto " To a certain extent this was a com- 
promise with the rights of private property, and m 
fact, in reserving to the public the means of access, 
together with so much land as was necessary for 
the purposes of preservation, as well as the site of 
the monument, at the time ıt was framed ıt did 
represent a very considerable advance in the 
assertion of the clams of the community as 
against the 1ghts of the individual It did no 
more, however, than claim the minimum essential 
for the protection of the structure of the monument 
or what remained of ıt No attempt was made to 
safeguard its character in so far as this was de- 
pendent upon historical or natura] setting 

In the case of historic buildings in urban sur- 
roundings, any piovision with such an end in view 
obviously would have been unpractical, while for 
other relics of antiquity, moie especially, perhaps, 
prehistoric monuments, most of them situated in 
open land or isolated on moors and downs, such 
plovision may have seemed unnecessary It was 
not foreseen that a vast extension of motor traffic 
was at hand which would bring in its. train an ın- 
crease 1n the number of excursionists for whose enter- 
tainment and refreshment provision would be made, 
as well as a wider distribution of bungalow towns 
and suburban villadom But the refreshment booth 
and the bungalow which, equally with the buildings 
for which the Government was responsible, menaced. 
Stonehenge, are as nothing compaied with the far 
gravel danger from the demand for road metal, 
enormously increased by the provision of artenal 
roads and prepared surfaces for motor traffic The 
quarrying at Malvern serves to show what might 
happen ın any district which provided suitable 
material, and the mevitable disfigurement which 
threatens the countryside once guarded by the 
Roman Wall 

The gravity of the situation which has arisen 
from the development of modern social and com- 
mercial conditions cannot be too strongly empha- 
sised From one point of view it calls for, from 
another it justifies, the extension of the powers 
of the Commissioners of Works m dealing with 
ancient monuments It 1s proposed to enact that 
the Commissioners may frame schemes for pre- 
serving the amenities of ancient monuments and 
that such schemes may provide for prohibit- 
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Ing or restricting building works, the felling 
of tiees, quarrying and excavations, and for 
otherwise restricting the user of land within the 
controlled area Further, in the definition of 
an ancient monument for this purpose and in 
so far as affects the acquisition, guardianship, 
receipt of voluntary contributions towards mamn- 
tenance, and the transfer of ancient monuments, 
the term 1s extended to include any land com- 
prising or adjacent to an ancient monument 
which, m the opinion of the Commissioners or 
the local authority, 1s “ reasonably required for 
the purpose of maintaming the monument or its 
amenities, or for providing or facilitating access, or 
for the exercise of proper control or management ”’ 

It will be seen that under the provisions of the 
Bull x6 18 proposed to give the Commissioners wide 
powers Not only may they prohibit any action 
of the owner or his representatives 1n the vicinity 
of the monument which would be likely to be 
injurious or unsightly, but according to their 
interpretation of what constitutes the amenities of 
the monument, they themselves may determine 
the area to which that prohibition extends In 
view of the past record of the Commissioners in 
the action they have taken 1n relation to ancient 
monuments, 16 ıs improbable that their 1nterpreta- 
tion of their powers under these provisions will 
be such as to be regarded as unduly harsh The 
rights of the owner, however, are now to be pro- 
tected by the provision that a preservation scheme 
may provide for compensation to persons whose 
property ıs injured by the scheme When no such 
provision for compensation 1s made, objection to 
the scheme may be raised, within three months of 
the date of the order confirming ıt, by any person 
so affected In that event the scheme shall cease 
to have effect two years from the said date unless 
it is confirmed by Parhament Thus the Act 
would ensure a period during which the monument 
would be fully protected while the case was argued 
on either side Expert opinion would obtain a 
hearing, and it may be assumed the public would 
be informed through the Press of the merits of the 


case The action of Parliament eventually Sou 7^ 


ensure that a weight of opinion in favour of the 
scheme would prevail By a similar provision for 
objection ın the case of a preservation order which 
places the monument under the protection of the 
Commissioners, the owner ıs placed in a more 
favourable position, as under the existing Act there 
18 no opportunity for appeal until the Bill to con- 
firm the order ıs before Parliament 

The Bil also proposes to enlarge the powers of 
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the Commissioners ın the matter of finance Unhke 
the Ancient Monuments Acts of certam other 
countries, such, for example, as Switzerland, the 
British Acts have made no adequate provision for 
the maintenance of ancient monuments At present 
the powers of the Commissioners 1n respect of pre- 
servation and upkeep are confined to those monu- 
ments of which they are owners by transfer or of 
which they have been constituted the guardians 
by a deed executed by the owners The powers 
of local authorities are wider, for they may, ii 
they think fit, bear the cost or contribute towards 
the cost of preserving, maintaining, and managing 
monuments of which they are not the owners and 
guardians, provided the monuments are 1n or near 
the area for which they are the authority These 
powers, however, ıt will be noted, are permussive 
The responsibilty for a monument which 1s 
the subject of a preservation order, but of which 
the Commissioners or the local authority have not 
been constituted owners or guardians by deed, 
falls upon the owner , but he ıs under no compulsion 
to mamtaimn The results ın some cases have been 
disastrous 

To some extent the difficulty 1s met under the 
provisions of the new Bil The powers of the 
Commissioners and local authorities are enlarged 
in the case of monuments of which they are 
guardians It 1s proposed that they should now 
be empowered to mcur expenditure on excavating 
and examining such monuments, while im the 
case of monuments of which the Commissioners are 
not owners or guardians, they will be empowered to 
undertake and pay for “ work" While ıt may be 
presumed that such authonsation would not cover 
the eost of maintenance, 16 could be made to cover 
urgent work essential to preservation 

It wil be noted that the work of excavation 18 
here added to the permissive powers of both the 
Commissioners and local authorities The Bill also 
gives the Commissioners power to enter upon any 
land believed to contain an ancient monument and 
excavate for purposes of examination, except that 
if that land be occupied in connexion with a 
awelling-house, or ın private ownership, the con- 
sent of the occupier or owner 18 required 

A further provision as regards finance would 
empower the Commissioners to bear the expense in 
whole or part incurred by an authomty through 
preserving the amenities of an ancient monument 
1n carrying out a scheme under the Town Planning 
Act, 1925 

As a final measure of protection, 1t 1s proposed 
that the Commussioners may by order prohibit 
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the export from Great Britain of any monument or 
any part of ıt This order will continue in force 
until any order ıs made revoking ıt It shall also 
be open to a local authority to obtain an injunction 
against the exportation of an ancient monument 
by application ın the county court of the area in 
which the monument or any part of 16 18 situated 

The faulty definition of a monument, which 
specifically stated that ıt was a ‘structure’ or 
an ‘erection’, 1s changed An amendment was 
desirable here in order to bring within the class of 
‘ancient monuments’ remains of archeological 
interest which could not be regarded as either 
* Monument" wil now include “any buidmg, 
structure, or other work, whether above or below 
the surface of the land and any cave or 
excavation ” 

Our ancient monuments have suffered grievously 
in the past from lack of adequate attention, and 
many a priceless relic has vanished or has been 
mutilated, both before and since the passing of the 
Act of 1882, through public apathy or official 
indifference There are signs that a healthier 
pubhe opon, more fully alive to the significance 
of the ancient monument, 1s on the increase If 
the Bull now before Parliament becomes law, as ıb 
should, and with no undue restriction laid upon 
the authorities whose duty 1t will be to administer 
it, the nation will be one stage nearer the complete 
realisation that 1n relation to the material evidence 
of the past, to-dayisat best the trustee of to-morrow 


The Twilight of Selenium. 


The Selenvum Cell ts Properties and Applications 
By George P Barnard Pp xxix+331 (Lon- 
don Constable and Co , Ltd , 1930) 35s net 


I is a remarkable fact that ın spite of the keen 
interest displayed in selenium ever since the 
discovery of its response to light fifty-eight years 
ago, no complete treatise on 1ts properties has 
appeared m Enghsh until now Students have had 
to rely on the small German handbooks of Ruhmer 
and of Ries, or the compendium, “Jl Selenio ", 
published by Bıanchı ın 1919 Jf Mr Barnard had 
done no more than cómpile his 50 pages of excellent 
bibhography, he would have conferred a consider- 
able benefit on the scientific pubhe But his book 
does much more than that 
The study of the properties of selenium has 
reached a peculiar position The reaction following 
upon the earher clams of inventors which failed to 
materialise has been so severe that the excellent 
work of more recent days has had to disguise 1tself, 
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so to speak, under pseudonyms Thus, television by 
means of infra-red rays and selenium 1s called 
‘noctovision ’, and a powerful London company for 
the manufacture and utilisation of selenium cells 
1s known under the name of  Radiovisor' There 
has never been a time at which more selenium cells 
weie constructed and used, or when such rapid and 
solid progress was made in the study of their pro- 
perties Butfew dareconfesstoit Itisthetwihght 
of selenium, the eclipse of the ‘ moon-element ' 

When. in 1872, the hght-sensrtiveness of selenium 
was discovered, Mr Shelford Bidwell said at the 
Society of Telegraph Engineers ‘‘ Mr Preece has 
told us that by the aid of the microphone the tramp 
of a fly can be heard, resembling that of a horse 
walking over a wooden bridge , but I can tell you 
something which, to my mind, 1s still more wonder- 
ful—that by the aid of the telephone, I have heard 
à ray of hight fall on a bar of metal” 

Everyone would have expected that after such an 
introduction the combined efforts of the scientific 
world would have sufficed to unravel the secrets 
of the marvellous substance which presented such 
a phenomenon Yet, fifty-five years after, Prof 
Gudden, who has spent a lifetime ın studying photo- 
electric phenomena in crystals, says “It 1s as 
hopeless to expect to understand what happens in 
selenium from the observation of selenium cells as 
it would be to determine the laws of vibration from 
the investigation of a creaking hinge ” 

Prof F C Brown ıs one of those who spent many 
years investigating large single crystals of selenium, 
but his work has not yet reached a satisfactory 
conclusion Gudden and Pohl have, at all events, 
established one basic fact, namely, that in the in- 
sulating red form of selenium the effect of ight upon 
the conductivity is both instantaneous and hnear, 
though reckoned in micio-micro-amperes These 
red crystals have, according to Kyropoulos, a refrac- 
tive index so high as 3 5 and obey Maxwell’s law of 
refraction Much of the work on selenium of the next 
fifty years will no doubt be done on red selenium 

When the DC conductivity of a substance is to 
be studied, we must, unfortunately, have electrodes, 
and selenium with electrodes constitutes a ‘selentum 
cell’ It should not surpass the mgenuity of our 
physicists to make the monoclinic crystals of con- 
ducting selemum arrange themselves in a regular 
and reproducible order, and to find an electrode, say 
of carbon, which has no chemical effect upon the 
substance We know that the square-root law of 
hight-action 1s obeyed at faint illuminations down 
to very low values, and that 1s some foundation 

There used to be a slogan in the Cavendish 
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Laboratory at Cambridge when anything difficult 
had to be undertaken “ Do 1t with selenium ! ” 
(pronounced, in defiance of Greek etymology, 
"selennium "), and Mr Barnard certamly enumer- 
ates an imposmg array of results achieved by 
the ‘creaking hinge’ Fire and burglar: alarms, 
automatic machines for counting stamp cancella- 
tions and even carcases, street hghting and train 
control, the mechanical estimation of fog and smoke 
density, and the control of camera shutters, are some 
of the successful applications of selemnum  Cox’s 
magnifier ot cable signals 1s fully deseribed, as 1s 
Symonds’s mgenious device for counting inter- 
ference fringes This and the optophone could not 
possibly function with any form of photoelectric cell 

When we come to the applications of intermittent 
light, we are on less difficult ground, for all con- 
siderations of the zero m the dark can be eliminated 
oi disregarded The only element that matters 1s 
the amplitude of the response 

It has been found that selenrum responds to notes 
of a frequency of 12,000 hertz It 1s therefore 
capable, 1n spite of 1ts ‘lag ’, of following the whole 
gamut of the notes used m music Theoretically, 
its response ought to vary inversely as the pitch, 
and a correction would have to be applied to make 
the higher notes stronger This would be inoon- 
venient but for the fact that every reproducer 
devised so far must be corrected 1n one sense or the 
other Usually ıt ıs the lower notes that want 
strengthening The correction 1s the easier for the 
fact that there 1s plenty of current to spare Prof. 
Thirring showed recently that selenium gives from 
1000 to 1,000,000 times as much response as any 
photoelectric cell 

A most valuable feature of this excellent book 1s 
the collection of chemical, optical, and electrical 
constants of selemum Everyone will naturally 
tuin to these tables for information as to the re- 
sistivity, only to be told that ıt les somewhere 
between 10° and 10 ohms/em ? The figure 108 
given by Siemens might have been quoted as an 
approximate practical guide E E F vA 


per4 
Immunisation of Plants. 1 
L’ ımmumià nelle piante Per D Carbone e C 
Arnaudi (Monografie dell’ Istituto Sierotera- 
pico Milanese ) Pp xn +274 +3 tavole (Milano 
Istituto Sieroterapico Milanese, 1930 ) 25 hre 
E in plants ıs a subject which sooner or 
later brings to the mind of initiated and un- 
initiated alike the possibility of assisting our crop 
and ornamental plants with some of the more 
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recent discoveries m human and Kent discoveries Mumarland animal pathology | conditions sa hichs E momo patio pathology 
which are in daily use for reducing the ravages of 
disease Realising that the results of the simplest 
operations in animal and vegetable therapeutics 
are not exactly similar, and that the structure and 
functions of the body parts of animals and of plants 
have httle in common, 16 1s encouraging to find that 
the more complex application of serum and vaccine 
therapy to plants ıs being continuously and ser- 
ously studied ın Italy by the joint work of Dr D 
Carbone and Dr C Arnaudi, who in this latest 
monograph from the Institute of Serotherapy of 
Milan, have reviewed the whole subject of im- 
munity m animals and plants and the practical 
applications of the knowledge gained by their 
work 

In England the published opinions of some of 
our prominent physiologists and plant pathologists 
show that there ıs little sympathy with the view 
that disease resistance can be secured in plants by 
methods which are successful in animal pathology, 
it being asserted that in plants a reaction to 
disease 1s localised and not found, as generally ın 
animals, throughout the body , moreover, there 1s 
no blood-stream by which anti-bodies can be dis- 
tributed throughout the plant It is further 
pointed out that ın plants—and this, of course, 
applies to agricultural crops—new organs (roots, 
branches, flowers, seeds) are bemg continually 
produced, necessitating the rapid spread of the 
immunising factor, and unless there is some pro- 
spect that acquired 1mmunity will be transmitted to 
the freshly developing organs, the study of serum 
and vaccine therapy im plants is hkely to receive 
meagre support Scientific workers, however, are 
not daunted by difficulties, and certamly not by 
those which are only suggested It is with a 
feeling of admiration, therefore, that we note these 
authors have ‘ nailed their colours to the mast’, for 
on the cover of their work appear some words of 
Sir J C Bose “ Animal hfe finds an echo 1n the 
vast inarticulate hfé of plants The vital processes 
of the one and of the other are guided by identical 


laws" 


"The title of the book conveys no indication that 
it ıs only slightly concerned with the natural ım- 
munity of plants and chiefly with the serothera- 
peutical aspect Prof S Belfanti, in his preface, 
introduces this monograph as one result of a plea 
for unity and interchange of ideas which he made 
at the Perugia Congress of Itahan Microbiology in 
1929 He bewails the sphttmg of microbiology 


! mto autonomous branches, and suggests physio- 


pathology as a science comprising the study of the 
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conditions which determme the common patho- 
logical state of all hving g beings 

The terminology of anımal ımmunıty ıs dealt 
with in the first thirty pages, and examples are 
given when each definition of a term ıs discussed 
A special section 1s devoted to the rmmunity re- 
actions of certam of the lower animals, since these 
are nob so far removed from plants as are the verte- 
brates 

An insight is next given of the congenital ım- 
munity naturally present in plants, touching on 
the subject of specialisation of parasitism, Dr 
Arnaud criticises adversely the modern tendency 
to multiply the number of biologic forms of a 
parasite An attempt is not made to give a com- 
plete review of the hterature, and discussion of 
certain work is avoided when this is highly special- 
ised and does not, ın the author's opmion, assist 
in obtaining a general view of the subject It ıs 
somewhat surprising, however, that no mention 1s 
made of well-known mvestigations on the grafting 
of immune and susceptible plants, since the authors 
have been deeply concerned with the possibilty of 
transportation of immunity factors m the sap 
Very little original work is included in this first 
discussional part of the monograph , a method of 
technique, however, ıs given for the culture n 
vitro of plant tissues and the maintenance of 
botanical sections alive for about a month Dr 
Arnaudi thinks that eventually this will enable the 
phases of symbiosis or of infection and the corre- 
sponding cell reactions to be followed exactly 

Chap u , on acquired immunity in plants, begins 
Part 2 of the book Some few facts are brought 
forward in an attempt to show that phenomena of 
plant and animal resistance to disease are not 
altogether dissimilar Dr Arnaud, describes the 
work of others and one of his own experiments with 


Baciervum tumefaciens on geraniums when dealing , 


with resistance to superinfection He summarises 
the results of eight experrmenters with vaccination 
of plants and details two of his own vaccination 
studies Complete immunity as a result of vactina- 
tion 1s claumed ın begonia and kidney bean from 
Botrytas cinerea, m orchids from, Orcheomyces spp. 
and Rhizocioma repens, and ın bean from Bacillus 
caroiovorus In other cases a degree of resistance 1s 
gained but the period of duration of the 1mmunising 
effect 1s short, varying from one week to one month 
The mechanism and technique of vaccination are 
discussed A section on acquired passive immunity 
mcludes description of an experiment in which 
galls on geranium were made to shrivel up by 
keeping the cut stems in a lquid contaming 
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anti-B tumefaciens serum obtained from a rabbit. 
By the same method a fresh infection by the parasite 
was made to fail 

In the ninety pages of Chap iv., which delves 
deeply into the relation of anımal immunity to 
that of plants, the whole subject of the presence 
or absence in plants of pseudo-antibodies and the 
various antibodies known to human bacteriologists 
1s exhaustively dealt with by Dr Carbone Know- 
ledge accumulated by other workers 1s given «sn 
extenso, and original experiments are detailed which 
must have required truly laborious technique An 
example ıs that involved in adapting and perform- 
ing the complement fixation test It ıs not shown 
that plants do or do not produce antibodies ' 

The final chapter, entitled “ Phyto-Immunity 
in Practice’, 1s somewhat disappointing, as are 
also the conclusions arrived at It appears that 
in our desire for crop plants resistant to disease, 
we are to rely rather on the work of geneticists 
than on being able to confer acquired immunity 
Moreover, the reader is left with the idea that an 
enormous amount of arduous work has been per- 
formed and much has been written with insufficient 
results to warrant the molusion of a chapter with 
this title There can be no doubt of the great ability 
of these investigators, however, who are to be con- 
gratulated on having accomplished much m laying 
a foundation for future work W M WARE 


Alchemical Manuscripts. 


Union Académque Internationale. Catalogue of 
Latın and Vernacular Alchemmcal Manuscripts «n 
Great Britavn and Ireland dating from before the 
XVI Century By Dorothea Waley Singer, 
assisted by Annie Anderson and Robina Addis 
Vol 2 Pp vmu +329-755 (Brussels Maurice 
Lamertin, 1930) 10 Belgas 


HE publication of a second part of Mrs 
Singer’s catalogue of alchemical manu- 
scripts enables us to form some idea of its useful- 
ness as a guide to the Corpus Scriptorum Alchem- 
wtarum, a usefulness which will be materially 
enhanced by a promised third part containing 
indexes of names, places, and firs$ lines It would 
be hard to exaggerate the importance of this work 
to the histonan of scientific thought in western 
Europe , we are here put in possession of a key to 
the materials from which the story of the develop- 
ment of alchemical theory can be written Up to 
now, no historian of chemistry except Kopp, and 
in a lesser degree Berthelot, has gone to the manu- 
script sources for his information, all of them, 
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when they have not copied one from another, have 
aimlessly turned a few pages of the printed texts 
and extracted some sentences from them to small 
profit 

The hterature of alehemy was collected in the 
seventeenth century by Zetzner m six closely 
printed volumes and later by Manget ın two folios— - 
mainly from printed sources The earliest treatises 
have 1n the main escaped printing down to our own 
days, while those of the early texts reproduced are 
mcredibly corrupt by the accretion of notes and 
interhneations and by accidental omissions But 
no thorough revision of the classics of Latin 
alchemy will be possible until the scholars of France 
and Italy have followed the example here set In 
the meantime, any student of philosophy, equipped 
with some knowledge of the medieval Aristotle, 
will find here a rich field open to him 

The catalogue is arranged in the order of the 
historic development of alchemical thought, first 
of treatises of Byzantine or Hellenic origin such 
as the “ Turba Philosophorum ", the “ Emerald 
Table", and other treatises ascribed to Greek 
authors, real or apocryphal, then to Arabic authors, 
to Latin authors ın prose, to anonymous treatises, 
to the large body of alchemical verse, to chemical 
crafts, and to receipts of all descriptions The 
named treatises were included 1n the first part, the 
remainder are here given and their study throws 
an mteresting hght on the processes of chemical 
technology in the Middle Ages One does not see 
how this arrangement can be mmproved upon, but 
it must not be allowed to mask the fact that 
alchemical theory in western Europe was entirely 
Arabist in its origm and growth Chemical 
technology is purely Byzantine and Hellenic, 
but ıt was altogether divorced from theory, and 
the “ Turba ” 1s never quoted by any writer in the 
first century and a half of alchemical hterature 
But though Greek thought had no direct action 
on Latin writers, ıt was the ultimate source of 
Arabic alchemy as regards the theory of metals, 
the elixir of hfe bemg apparently of Chinese origin. 
No doubt a few Byzantine adepts found their way | 
into the west—Roger Bacon mentions a Greé, 
he had known, and there 1s the still earlier case ot 
the Jew of Bremen 

The story of translation from the Arabic begins 
with Robert of Chester ın 1144, Plato of Tivoli 
and Hugo Sanctallensis, and goes on to Gerard. 
of Cremona, who before his death in 1187 trans- 
lated three classics of alchemy—two of them only 
printed in our own time, by Berthelot and the ' 
writer A number of treatises were translated 
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. before the middle of the thirteenth century, as 
shown by the quotations from them 1n the “ Specu- 
lum Naturale" of Vincent of Beauvais (1245), the 
alchemical writings of Roger Bacon ending 1267, 
and the writings of Albertus Magnus on minerals 
and the “Speculum Astronomicum” St Thomas 
- also accepts the scientific possibility of alchemy 
The series of philosophic writers on alchemy closes 
with Arnold of Villanova at the end of the thirteenth 
century Two expository works of some value as 
accounts of current theory were written in the first 
half of the fourteenth century—the “ Margarita 
Novella ” of Petrus Bonus and the “‘ Quintessence ”’ 
of Johannes de Rupescissa—but no new ideas are 
to be found in them, the developments of the 
Aristotelian theory of matter had been exhausted 
and the pursuit of the transmutation of metals 
had been abandoned, not as impossible but as 
impracticable The fifteenth century brings in a 
` spate of tracts, all with high-sounding claims, 
reiterating the old formule and clothed in the old 
mystification of language 

It 1s impossible to rate too highly the unwearying 
industry of Mrs Singer and her helpers , they have 
searched and almost re-catalogued not only the 
great collections of Sloane and Harley in the British 
Museum, of Digby and Ashmole at Oxford, but 
also every corner of every library, great or small, 
in Great Britam, and have revealed a scarcely 
suspected wealth of manuscripts When ther 
provenance 1s examined and tabulated some in- 
teresting results may appear It would seem that 
the earhest centre of alchemical activity was mn 
northern Italy, that from there it spread to the 
south of France, thence to Paris, becoming common 
m England ın the fourteenth century, as witness 
the ‘‘Canon’s Yeoman’s Tale” of Chaucer Its 
progress is marked by the Act of 1403 making it 
illegal—alchemy had become a shield for comers of 
false money The Act, however, was powerless 
to stay the flood of students and treatises—some 
of them volumimous lıke those ascribed to Ramon 
Lull, which first appear in 1443 (translated from 
a non-existent Catalan original) There are, too, 
^ number of official hcences to practise alchemy 
on record, and more remarkable still, three Royal 
Commissions to inquire into its possibihties as 
a means of paying the King’s debts—the last a 
very strong one consisting of four bishops and a 
number of high officials It would be interesting 
if Mrs Singer, who has ferreted out of the Record 
Office some alchemical tracts, could come upon 
-~ the reports of these Commissions Jacences and 
treatises come to an end in England at the last 
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quarter of the fifteenth century, 1476 for the 
licences, 1471 and 1477 for the treatises of Ripley 
and Norton Commerce was offermg a more 
certam road to wealth than alchemy 

In the thousands of extracts of more or less 
barbarous Latm in badly written, badly spelled 
and contracted manuscripts here printed, 16 1s not 
to be expected that there should be no doubtful 
readings, but speaking with no meonsiderable 
experience of medieval hands, I can say that the 
work as a whole would do credit to an expert 
palzographer and bibliographer It 1s the sort of 
work that only an enthusiast would undertake, 
and ıt betrays the hand of an amateur only 1n the 
desire for completeness which has led Mrs Singer to 
give us lists of the manuscripts of the “ Canterbury 
Tales " and such-hke works which have been made 
the subject of intensive study elsewhere Mrs 
Singer and her assistants have earned the hearty 
thanks of all who are interested in the history of 
scientific thought ROBERT STEELE, 
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Gumbotils and the Pleistocene Succession. 


Lowa Geological Survey Vol 34 The Pre-Illunoian 
Geology of lowa By George F Kay and Earl 
T Apfel Pp 304 +3 plates (Iowa Iowa 
Geological Survey, 1929 ) 


SUN CE the middle of the last century, certain 
sands and gravels which occur embedded in 
glacial boulder-clays have been interpreted as 
accumulations of genial interglacial periods A 
similar construction has been placed upon the 
peats and forest trees which over the same time 
have been derived at intervals and from widely 
separated localties ın these layers in northern 
Europe and North America In more recent times 
the importance of deeply weathered boulder-clays 
as indicators of interglacial conditions has been 
frequently stressed, as by A Jentzsch and C Gogel/ 
in Germany, and by A Penck and E Brueckne 
i| the region of the Alpine glaciation The 
weathered layers, however, have never had qute 
the same emphasis placed upon them m connexon 
with the recognition and extensive mapping of ihe |. 
mterglacial horizons as by Dr Q F Kay and his 
colleagues on the lowa Geological Survey during 
the last ten years orso It has to be admitted that 
the effectiveness of the old methods 1s definitely 
limited, for the sands and gravels are 11mpersistent 
and of diverse origin, while the peats and trees 
are few and fragmentary and of local occurrence 
only The weathered clays or ‘gumbotils’, on the 
other hand, are of wide extent and considerable 
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thickness and can be mapped as stratigraphical 
units : 

The gumbotil, to use the term introduced by 
Dr Kay, 1s a grey to dark-coloured clay, very 
sticky —‘ gumbo’ 1s a sticky clay — destitute of 
Jamination and stratification It ıs tenacious when 
dry and breaks with starch-hke or polyhedral 
cracks when wet It represents the thoroughly 
leached and oxidised boulder-clay resulting from 
the chemical weathering of the till on wide, flat 
surfaces of country durmg interglacial periods, 
aided by the action of frost, wind, sun, and animals 
and the organic acids arising from the growth of 
vegetation The iron, silca, colloidal clays, and 
simpler colloidal silicates have been carried down- 
wards from the surface and the calcareous materials 
have been leached out, though to a shallower 
depth than that reached by the oxidation In this 
way, the percentage of alumina in the surface 
layers has mcreased at the expense of the other 
constituents 

From the point of view of Pleistocene geology, 
the State of Iowa ıs probably the most important 
in North America It lay within the influence of 
the Labrador and Keewatin 1ce-sheets, and, perhaps 
partly because of this position, served durmg the 
nineties of last century as the battle-ground where 
the idea of the multiplicity of the glacial period 
definitely obtained the victory in North America 
The successive drifts, denoted the Nebraskan, 
Kansan, Illinoian, Iowan, and Wisconsin (separated 
by the interglacial horizons of the Aftonian, Yar- 
mouth, Sangamon, and Peorian), are all to be found 
within its borders, while its records of the inter- 
glacial periods are probably fuller, better preserved, 
and have been studied in more detail than ın any 
other part of America 

The mapping of the gumbotils by Dr Kay and 
his colleagues during the last eighteen years has 
added greatly to our knowledge of the character 
and distribution of the different dmfts and the 
nterglacial layers The Nebraskan drift, averaging 

IX) feet ın thickness, is thought to have covered 
orginally the entire State, not excluding its north- 
„east corner, formerly contamed within the ‘ Drift- 
less Area’, where isolated patches of an old drift 
have been observed on the remnants of the Pre- 
Pleistocene peneplams ‘The Kansan drift, about 
40 feet thick, covered the whole State, except 
the so-called ‘ Driftless Area’, The Ilhnoian drift 
occurs in the south-east, the lowan drift in the 
north-central third, and the north-west The 
Wisconsin drift, characterised by its fresh and 
youthful features and immature dramage, 1s 
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restricted to the north-west central part of the 
State Plate II of this Report gives a very welcome 
map of the areal distribution of the several drifts 
as determined by the old sections and by the new 
ones exposed in the making of more than 15,000 
mules of graded roads 

The Aftonian and Yarmouth interglacial periods, - 
according to the authors, are each to be measured 
by hundreds of thousands of years The steep- 
walled and drift-bured. valleys, which are distinc- 
tive features of the bedrock topography are thought 
to have been cut, not in preglacial times as 1s 
generally held, but chiefly in Aftonian times The 
depth of the Aftonian erosion 1s locally so great as 
400 feet or more, though figures of 200 feet are 
more common 

The belief 1n such prolonged interglacial 1ntervals 
seems to be counter to the trend of thought on 
the eastern. side of the Atlantic, where the tendency 
18 to curtail the length of the Glacial Period 

The average thickness of the Nebraskan gumbotil 
is 8 feet , of the Kansan, more than 11 feet, and of 
the Ilhnoian, 3 feet The Iowan and Wisconsin 
tills have no gumbotils 

A description of the drifts and their gumbotils 
forms the bulk of the present book, while one 
chapter (11 ) ıs devoted to a complete and invalu- 
able summary of the history of investigation and 
classification of the Pleistocene accumulations of 
the State It contains a restatement of the case for 
the retention of the Iowan glaciation as a separate 
glaciation, a view which has been repeatedly ques- 
tioned by Leverett, partly from field studies, partly 
from the difficulty of equating five glaciations in 
North America with four glaciations in Europe 

The report is well illustrated with maps and 
pictures The usefulness of the photographs, some 
of which are by no means clear, would have been 
enhanced by the insertion of marginal names and 
lines opposite the different horizons they portray 


Our Bookshelf. 


Death Customs an Analytical Study of Burial Rates 
By Dr E Bendann (The History of Civilization-- 
Series) Pp xu-30£ (London Kegan Paul 
and Co, Ltd , New York Alfred A Knopf, 
1930) 12s 6d net 


Miss BENDANN has brought together the evidence 
bearing upon the conception of death among the 
peoples of four areas—Austraha, Melanesia, north- 
ern Siberia, and India The object of her analysis 
18 to demonstrate the varying effect of the character 
of the concept upon death and burial customs 
For this purpose, under the headings ‘ similarities ’ 
and ‘differences’, various beliefs, rites, and customs, 
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. be left to the reader to decide 
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such as the origin of death, causes of death, disposal 
of the dead, dread of the spirit, mourning, taboo, 
the special function of women in mourning rites, and 
so forth, are examined in detail She deals “ rather 
cavalerly ", as Dr Goldenweiser puts 16 1n his pre- 
face, with Spencer, Tylor, Frazer, Rivers, and others, 
but whether her criticism ıs also judicious, 1t may 
Her own conclusion 
18 that “ we have no authority to speak of a uniform 
hne of development which carries man from one 
stage to another ", while certain kimds'of parallel 
sequence which make for an advance ın cultural 
development are thought to be due “ not so much 
to historical causes as to psychological ones " 
Thus the author’s final position represents a com- 
promise between the evolutionary point of view and 
that of the historical school The death complex 1s 
regarded as in part composed of certain inherent 
psychic features, and the only elements which are 
held to be exclusively characteristic of the death 
situation are mourning customs as such and the 
ideas 1n regard to the life after death 


The Rôle of Research wn the Development of Forestry 
on North Amera By I W Bailey and H A 
Spoehr Pp xiv+118 (New York The Mac- 
milan Co , 1929) 6s net 


THE primary object of this book is, the authors 
state, to determine how and to what extent certain 
categories of the natural sciences may be of service 
to sylviculture during different stages of 16s develop- 
ment In connexion with the sciences, the authors 
consider that there are two distinct methods of 
investigating complex biological phenomena—one 
the extensive observational method of the descrip- 
tive sciences, and the other the intensive analytical 
method of the basic experimental sciences 
The subject 1s dealt with under the heads 

Agriculture as contrasted with sylviculture, re- 
search and its application ın sylviculture as con- 
trasted with agriculture and medicme, present 
status of forestry in the United States, existing 
agencies for descriptive and empirical investigation 
in forestry , can research 1n the basic experimental 
aspects of forestry be developed and handled 
adequately by existing agencies, and, finally, new 
agencies required for research, particularly in the 
fundamental physiological and ecological aspects of 
forestry There 1s much 1n this httle book which 
should appeal to a wider circle of foresters than 
those in North America for whom 1t 1s especially 
written, the authors may be congratulated on a 
most useful and interesting piece of work 


Sociological, Brological and 
Psychological By a Surgeon Pp xm + 277. 
(London H K Lewis and Co, Ltd, 1930) 
10s 6d net 


'Turs book is a collection of lectures, addresses, and 
articles published during the last twenty years, 
recording thoughts and opinions on various social 
problems approached from the biological point of 
view Although the individual chapter subjects 
vary considerably, three fundamental principles are 
apparent throughout the volume They are the 
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necessity for a fuller recognition of the mfluence of 
evolution in all human affairs, the importance of 
hereditary constitution, and the need for a closer 
application of biological principles in the attempt to 
solve social problems The conclusions put forward 
are not concerned with theoues and principles 
alone In a discussion of some causes of racial 
decay, a practical method of national stocktaking 1s 
suggested, a means of ascertaining quality as well as 
quantity As the considered opinions of one who 
combines a scientific training with a close study of 
racial welfare requirements, and who 1s held 1n the 
highest esteem in his own profession—the author- 
ship 1s but thmly veied—this book merits the 
attention of all whose duty ıt 1s to guide legislation 
as applied to the 1mprovement of national health 


The Archeology of Roman Brian By R G 
Colungwood (Methuen’s Handbooks of Archzo- 
logy) Pp xvi+293+8 plates (London 
Methuen and Co, Ltd , 1930) 16s net 


Tms is a book which was badly needed indeed 
The literature of Roman Britain ıs highly specialised, 
difficult of access, and extremely technical Mr 
Collingwood has aimed at supplying the elementary 
but fundamental knowledge which 1s essential in 
entering upon the study of Romano-British culture 
Still more will it help those who, not being specialists, 
wish to follow intelligently the reports of results 
which are being achieved season by season on a 
number of sites up and down the country Each of 
the different classes of antiqurties 1s here described in 
detail—roads, camps, forts, towns, villas, temples, 
native settlements, and so forth Especially valu- 
able are the chapters which deal with the pottery, 
both Samian and coarse ware The chapter dealing 
with the latter 18 of mterest not merely to the be- 
ginner but also to the expert, for 1n 1b Mr Colhng- 
wood has made a first attempt to form a series 
of nearly a hundred dated types The very full 
illustration from drawings by the author, both in 
this chapter and in that dealing with brooches, will 
be found mvaluable Mr Colhngwood has been at 
great pains to give every assistance to the student 


The Truth about Cancer Published for the British 
Empire Cancer Campaign Pp xv+124 (Lon- 
don John Murray, 1930) 2s 6d net 


THE various committees of the British Empire 
Cancer Campaign which have been concerned in 
the preparation of this small book for the general 
public have succeeded very well in a difficult task 
The * man 1n the street ’ 1s perhaps not much con- 
cerned to understand the nature of malignant 
tumours, but he will certainly bé less hable to die 
of cancer if he will absorb the broad facts about 1ts 
causation and treatment which are set out so 
plainly here More stress might have been laid on 
prevention, on the special efficacy of tar and soot 
in causation, on the lessons to be learned from the 
fact that mdustrial labourers have much more 
cancer than professional men The account of the 
early symptoms ıs particularly well done, and 
should brng many people to ther doctors at a 
time when a cure 1s reasonably within range 
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Letters to the Editor. 


[Lhe Edwor does not hold himself responsible for 
opwnons expressed by his correspondents | Newher 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts antended. for this 
or any other part of NATURE No notice ws taken 
of anonymous communications ] 


Fluorescence of Mercury Vapour under Atomic 
and Molecular Absorption. 


IT is famlbar that mercury vapour under pressures 
of a few centimetres of mercury gives a green fluores- 
cence when excited by wave-lengths near the reson- 
ance line \2537 Proceeding away from the resonance 
hne, I have observed the fluorescence with wave- 
lengths so long as A3450, though at this extremely 
low excitation dense vapour is needed ‘This note 
deals with excitation near the 1esonance line. 

The fluorescence 1s much brightei near the entrance 
than elsewhere, due to rapid exhaustion of the most 
effective constituents of the exciting radiation I 
have emphasised that there is a descontenuty of 
entensity as we proceed along the beam, and this is 
attributed to the existence of two kinds of absorption, 
atomic and molecular Atomic absorption 1s dominant 
at first The radiation capable of this kind of absorp- 
tion is limited. to about 005 A on either side of the 
resonance hne I call the fluorescence from ıt the 
core effect, and the much weaker fluorescence, due to 
outlying radiation, the wang effect The latter does 
not suffer rapid extinction as the beam traverses the 
vessel Some continental physicists who have been 
interested in the question are unable to accept this 
point of view, and consider the apparent discontinuity 
an illusion, regarding the fluorescence-absorption as 
molecular ın every case 

A full discussion will be published later I write 
now to record that the reality of the distinction 
between the wing and the core effect 1s confirmed by 
observing what happens when a suitable addition of 
hydrogen gas ıs made to the mercury vapour. It 1s 
easy to adjust the hydrogen admixture so as to 
extinguish completely the core effect, leaving the 
wing effect almost unaltered I have obtained the 
latter with hydrogen pressures so high as 10 em 

RAYLEIGH 

Terling Place, Chelmsford, 

Dec 16 





Evidence fer a Stellar Origin of the Cosmic 
Ultra-penetrating Radiation. 


WHILE in former years all observers were agieed 
that the sun does not contribute any noticeable 
amount to the total mtensity of the cosmic ultra- 
radiation, the imcrease m the sensitivity of the 
apparatus used withm recent years, and the increase 
in the number of observations made at different 
stations and under different expeiimental conditions, 
makes 1t possible to investigate once more whether the 
influence of the sun 1s altogether negligible 

Very accurate and trustworthy registrations of the 
cosmic radiation have been earned out with Prof 
G  Hoffmann's high-pressure ionisation chamber 
at Muottas Muraigl (2456 m above sea-level) m the 
Engadme These measurements show, beyond any 
doubt, that the average intensity of the radiation 1s 
somewhat greater n daytime than durmg the mght 
G Hoffmann and F Lmdholm! give the average 
difference between day and night mtensities as 
012 mA, -00125 ions per ec per sec while the 
apparatus was unscreened from above, and 0 04 mA , 
~0 0042 I with a lead-screening of 6 cm and 9 cm 
thickness (The letter ‘ I' always denotes **1ons per 
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c c. and sec ” ) F Lindholm,? with the sameapparatus, 
found from longer series of observations (8 months) 
the values in the accompanying table (see Table 6 of 
his paper) 

In Hoffmann and Lindholm's apparatus a com- 
pensation current of one milliampere corresponds to 
an ionisation of 0104 Therefore the total intensity 
of the ultra-radiation with the apparatus unscreened 
from above was about 2 50 I at Muottas Muraigl . 

The difference between day and night intensity can 
be taken, provisionally at least, as the actual intensity 
of the solar penetratmg radiation One can see at 
once that at Muottas Muraigl, 2456 m above sea- 
level, about one-half of this solar radiation component 
is able to penetrate through 10 cm of lead This 
component 1s therefore far more penetrating than 
the gamma rays from radioactive substances If we 
assume that all of the above-mentioned 0 011 Z 1s of 
solar origin, we can compute the absorption co- 
efficient m lead zp, (16 will suffice to take the case of 
perpendicular ineidence) from the equation 


I-lI,""' taking I, =0 011, =0 0058, andd=10cm , 
thus we obtam pp, = 0 064 cm -? and the mass absorp- 
tion. coefficient (5) =5 7x 10-3 em 2/gm 

Pb 


This value 1s almost exactly equal to the mass 
absorption coefficient value of the total cosmic radia- 
tion at the same altitude ((u/p)p; — 6 3x 10-3 cm 2/sec 
as found by Buttner on the Eiger glacier 23km above 
sea-level)? If we assume that part of the (0 011 I) 
difference between day and night values with un- 
screened apparatus 1s due to an increase mn the average 
content of radium emanation and its products 1n the 
air durmg daytime, then we should get an even more 
pronounced hardness of the solar penetrating rays, 
that ıs, a smaller value for their mass absorption 
coefficient Therefore we are justified m concluding 
that the sun emats penetrating rays of at least the same 
penetrating power as the well-known cosmic ulira-radaa- 
tion The total amount of the solar penetrating rays (at 
2456 m above sea-level) «s about one-half per cent of the 
total intensity of the cosmec radiation, as «t 4s seen from 
the accompanying table Of course, one might think 16 
possible to explain the mcrease ın the total radiation 
during daytime as due to an indirect influence of the sun 
(that 1s, an increase 1n the scattermg of the ultra-rays 
by the heating of the atmosphere during the day) In 
this case, however, one would expect that this scattered 
radiation, represented by the. difference between the 
day and night values, would be much softer than the 
general cosmic radiation, but this 1s m contradiction 
to the experimental results analysed above 

Recent observations of R Stemmaurer‘’ on the 
summit of the Sonnblick (3100 m above sea-level) 
m the summer of 1929, made with thiee different 
instruments (two of the Kolhorster double loop- 
electrometer type and one of the Wulf-Kolhorstei 
type), also show clearly that the total ultra-radiation 
in daytime is shghtly higher than at mght , the differ- _ 
ence amounts to about 07 per cent (0 06 I, average 
difference for the three forms of apparatus mentioned 
above, the total intensity on the Sonnblick bemg 
about 8 7 I with the screening open on the top) The 
mocrease of radiation was also observed with apparatus 
screened with 7 cm iron all around, but the number 
of these observations on the Sonnblick 1s not sufficient 
for quantitative calculations It may be mentioned 
that even in the old observations on the summit of the 
Obir (2000 m above sea-level), made by V F Hess 
and M Kofler,5 the solar mfluence 1s noticeable (the 
total intensity of the ultra-radiation plus earth-radia- ~ 
tion during the day bemg 1111, durmg the night 
11 09 7, m the average for 13 months), although at that 
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tıme the apparatus were not screened from the earth 
radiation The difference of 002 I was—at that 
tume—considered as practically amounting to zero 
Observations with apparatus of the Wulf- or Kol- 
horster type for shorter periods (like those of Kol- 
horster- v Salis on the Jungfraujoch, on the Monch, 
and of Buttner at other places in the Alps) naturally 
do not show the influence of the solar component of 
the ultra-rays, on account of the lesser degree of 
accuracy of the means, therefore Corlin,® using the 
observations on the Monch and the Zugspitze, came to 
negative conclusions as to the solar influence From 
the data given below it 1s quite safe to conclude, 
according to the most accurate and most numerous 
observations at present available, that the sun con- 
tributes an amount of about 0 5 per cent to the total n- 
tensity of the cosmic ulira-2adaatvon at 25 km above 






















1929 January—February (11) 





Mean Values 






24 46 mA 


Period Number of 
Days 
Day 
1928 January-March . (32) 
1928 June, July, October (39) 23 98 


» 2388 ,, 





24 68 


34 





Weighted average difference 


ing cosmic radiation does not necessarily exclude the 
possibility that another part of this radiation 1s created 
in interstellar spacé by the formation of certain ele- 
ments out of hydrogen, according to Eddington’s and 
Millikan’s ideas, although the principle of minimum 
hypothesis would rather induce us to try whether the 
stellar origin hypothesis, based on the experimental 
evidence of the solar ultra-penetrating rays, would 
suffice to explain the observed facts 

The conclusions put forward m this note certainly 
support the origmal ideas of Prof Nernst first men- 
tioned m 19217 A few years ago, when the first 
results of observations on the daily period according 
to sidereal tıme were published, he wished that it were 
possible to increase the sensitivity of oui apparatus 
until we could detect the ultra-rays from a single 
stellar nebula or a single star I thmk the 1esults put 





Armour open above 





Difference (Day—Night) 
Night 


24 34 mA 





0 12 mA —0 0125 I 







010 ,, =00104 7 


24 59 






009 , =0 0094 I 


0011 I 








33 











Armour closed (10 em lead screening all around) 


Number of 


Period D Mean Values 
ay? Difference (Day—Night) 
Day Night 
1928 March (2) 19 54 mA 19 50 mA 004 mA =0 0042 I 
1928 July “(8) 1921 ,, 1917 ,, 004 ,, =0 0042 I 
1929 February (6) 19 46 ,, 1938 ,, 008 ,, =0 0084 I 


Weighted average difference 


0 0058 Z (10ns/c c /sec ) 


behind 10 em lead 





sea-level The penetratwg power of the solar ultra-rays 
«s at least as great as that of the total cosmic radaatvon, 
There 1s no doubt that this solar component of the 
ultra-radiation is also present at lower levels, on 
account of its very small absolute intensity 16 will, 
of course, be far more difficult to prove its existence 
in these levels An analysis of the very accurate 
registrations of the total radiation by Hoffmann and 
Stemke ın Konigsberg and in Halle m. this direction 
might be successful 

If the sun, as the fixed star nearest to our planet, 
emits rays of about the same qualities as the total 
cosmic penetrating radiation, one cannot but assume 
that all fixed stars are sources of a radiation of similar 
qualities The sun bemg a relatively old star of the 
yellow dwarf type may, of course, be expected to 
yield far less total quantity of the ultra-penetrating 
1adiation. than, for example, the younger giant stars 
Naturally, the ultra-penetratig rays which we 
observe can only come from the outermost layers of 
the stais, since they are not able to penetrate material 
layers of moie than a few hundred metres water 
equivalent 

Tt 1s not possible, at present, to say more about the 
nature of these stellar ultra-rays whether they are 
electrons or protons accelerated m cosmic electric 
fields, or indeed photons (quanta) created by atomic 
mass shrinking or annihilation processes This hypo- 


thesis of a partly stellar origin of the ultra-penetrat- | 
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forward here indicate that a modest beginning has 
been made m this direction At least it has been 
possible now to detect the influence and the penetrat- 
ing power of the ultra-rays from the sun It may be 
added that the evidence here brought forward for a 
stellar origin of the cosmic ultra-rays 1s completely 
independent of the existence of a daily period accord- 
ing to sidereal time, a subject which is stil under 
discussion. Victor F Huss 


Institute of Experimental Physics, 
University of Graz, Austria, 
Nov 4. 


1 Gerlands Beitr z Geophysik, 20, p 52, 1928 

2 Gerlands Ber z Geoph , 26, 416-439 , 1930 

3 Zeitschr f Geophys , 3,179, 1927 

4 Suz Ber Ahad d Wiss Wren, II a 139, pp 281-318, 1930 

S Phys Zevschr , 18, p 585, 1917 

* Zeischr f Physik, 50, pp 808-848 , 1928 

* “Das Weltgebaude im Lichte der neueren Forschung ", Verlag 
Springer, Berlin 





An X-Ray Study of Mannitol, Dulcitol, and 
Mannose. 


A RECENT investigation, carried out at the Davy 
Faraday Laboratory of the Royal Institution, gave 
the following results for these three substances 

Manmiol Space-group, Qa, @=8 65 A, b=16 90 
A,c=556A, density, 1497 gm perce , number 
of molecules per cell, 4 

Dulcitol Space-group, C,4,95, a=8 61 A, b=11 60 
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A,c=905A , B—113? 45’, density, 1 460 gm per 
ce , number of molecules per cell, 4 

Mannose Space-group, Q,, &=7 62 A, 5-18 18 
A,c=567A , density, 1 501 gm perce , number 
of molecules per cell, 4. 

A study of the X-ray data suggests that in all 
three cases the long dimension of the molecule corre- 
sponds to the a-axis, in the alcohols, the molecules 
appear to have the long-chain configuration, in the 
sugar, that of the manno-pyranose ring, with the 
longest dimension 1n the direction of the a-axis 

The reasons for assigning these» structures to the 
various crystals will be discussed in a paper which 
will appear shortly THORA C Marwick 

Textile Physics Laboratory, 

The University, Leeds, Nov 29 





Structure of the Crystal Lattice of Cellulose. 


ROM an examination of the available data for 
cellulose and the sugars, we have formed the con- 
clusion that the six-atom sugar ring 1s associated in 
the crystalline state with certam limear dimensions 
which are approximately constant, and that at least 





one of these dimensions usually corresponds to one of 
the axial lengths of the unit cell. The existing crystal- 
lographic data are ag follows - 


Native cellulose 

Hydrate cellu- 
lose 

Cellobiose 


9 14, B= 62° 2 
111, p=90°3 

7 65, 8—1031? 4 

5674 

4 993 

9 123 

6 43* 


* Calculated from the density, crystal class, and axial ratios 
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Sucrose . 
Mannose 
Glucose 
Fructose 
Sorbose 





The most stuiking feature of the above list 1s the 
small variation in density shown by these saccharoses. 
This in itself strongly suggests an approximate close- 
packing of some molecular unit, but when we arrange 
the data as in the following table, ıt becomes still 
more apparent how the dimensions of this unit— 
undoubtedly the sugar rmg with its side-cham— 
impress themselves on the dimensions of the various 
unit cells 








Axial Cross-sectional 
Dimension Product 
Native cellulose 103 83x79 sın 84—65 2 
Hydrate cellulose 103 914x814 sin 62=65 7 66 6 
Cellobiose 111 50x18 2=66 0 
Mannose i 507 (kx)18 18x 7 62269 3 
Sucrose 110 8 7x7 65 cos 183 264 7 
Sucrose 765 | (4x)110x87 cos 133 —46 5 
Glucose (2x)7 45 10 40 x 4 99=51 9 } 517 
Mannose 7 62 5 67x (4x )18 18=57 5 








Mannose (4 x)4 55 567x7 62=43 2 
Fructose (2x )4 56 (2x )5 03 x 8 06 240 6 «410 
Sorbose (4x )4 56 8 12 x 6 48 =39 3 





Putting wy = 66 0, yz= 517, and zz— 41 0, ın order 
X / 


to determine the mean 
values of x, y, and z re- 
spectively, gives x= 7 27, 
y=5 64, and z= 2 x 4 58 
We suggest that the in- 
terpretation of these re- 
sults is that on the 
average, the sugar ring 
takes about 44 A normal 
to the ring, about 54 A 
across the ring an the 
direction of the cellulose 
chains, and about 7} A 
across the ring in the 
direction of the side- 
chain, -CH, OH. 

Applying now these 
values to the case of 
cellulose, we see that 
there 1s no dimensional 
reason why the plane of 
the hexagonal glucose 
residues should be taken 
parallel to the a-axis (8 3 
A ), as has been proposed 
by Meyer and Mark! In 
fact, the balance of evi- 
denee, particularly the 
evidence to be derived 
from the dimensions of 
cellob1ose and. the stable 
form of cellulose (hyd- 
rate cellulose, mercerised 
cellulose), indicates that 
the plane of the rings 
should le more nearly 
parallel to the c-axis (7 9 A ) 

The great advantage of this point of view lies 1n. the 
way in which ıt links up the structures of native and 
mercerised cellulose, and 1n the simple picture which 
it offers of the mercerisation process Fig 1 shows 
diagrammatically how closely related are the two 
structures, and how small a change 1s required in 
order to pass from one to the other The change in 
density 1s very small, and 16 may be recalled that for 
some time ıt was believed that both native and 
mercerised cellulose gave rise to one and the same 
X-ray photograph All this ıs quite in keeping with 
what we know of the changes in other dimorphous 
crystals 

Against these arguments must be placed the evi- 
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' dence which has been adduced from intensity measure- 
ments But both the theory and practice of intensity 
measurements on natural fibres are 1n a very immature 
state, and ıt 1s risky to argue that any proposed 
structure of cellulose accounts for the paucity of 
X-ray reflections, when a similar phenomenon Is 
shown by other natural fibres, such as silk and hair, 
built up of totally different molecular units 
W T ASTBURY 
THORA C MARWICK 
Textile Physics Laboratory, 
The University, Leeds, 
Nov 29 


1 Mark and Meyer, Z f physikal Cheme, B, 2, 115 , 1929 

2 Andress, Z f physial Chem, 122, 26, 1926 — Burgeni and 
Kratky Z J physikal Chem, B, 4, 401, 1929 

3 Hengstenberg and Mark, Z f Krist , 72, 301, 1929 

* Astbury (sucrose) and Marwick (mannose) Unpublished results 
obtained 1n the Davy Faraday Laboratory of the Royal Institution 





Ovoviviparity 1n Sea-Snakes. 


IN a communication on this subject in NATURE of 
Oct 11, 1930, p 568, Dr Smith discusses my note on 
Latwauda colubrina I am quite aware that Dr 
Smith's statement that all sea-snakes are viviparous 
was something more than a mere reiteration, but I 
consider that both he and previous authors have 
generalised from insufficient data 

When. I wrote my previous note, I was fully alive 
to the fact that the deposition of eggs might con- 
ceivably be an abnormal occurrence, brought about 
by captivity I have since had the opportunity of 
investigating the matter more fully, and had pre- 
pared an account (to appear in the Bulletin of the 
Raffles Museum, No 5, which will be published shortly), 
before Dr Smith's letter appeared 

Witnesses whom I have no reason to doubt have 
found the eggs and observed hatching ‘This takes 
place on islands nea: Singapore in June, July, and 
August 

Four females kept in captivity produced eggs, 
none of which contained an embryo, although some 
of the eggs were laid a considerable time after the 
snakes arrived 

In view of the evidence which I have collected, on 
one hand, and Dr Smith’s remarks on a specimen 
of this species, contaimng embryos, on the other, 
only one conclusion appears possible the species 
must be capable of either type of reproduction 
Either a local race inhabiting the islands near Singa- 
pore ıs oviparous, or the individual ıs influenced by 
the possibility or otherwise of access to dry land * 
Such an explanation is by no means impossible , the 
Laticaudine are definitely in a transitional state 
between a terrestrial and an aquatic habitat, ovo- 
viviparity is a form of oviparity, and far removed 
from true viviparity, & mere question of the point in 
development at which the egg, already a separate 
entity, 1s deposited The form of the skull and of the 
ventral shields, the method of casting the skin, the 
presence of ticks, all point to a shore habitat in the 
locally obtained specimens of Lahcauda colubrina 
The flat tail and, possibly, the colour are the only 
adaptations to a marine life 

Dr Smith mentions a specimen which deposited 
eggs at the Zoological Society’s Gardens, I believe 
this to be a specimen recently obtamed by me off 
Singapore, and dispatched to the Zoo It appears 
to bave borne out its local provenance by depositing 
eggs during August The fact that the eggs were 


* Semper’s discovery of a female guarding her young on land 18 
strong evidence of oviparity, it 1s almost mconceivable that a snake 
which has developed ovoviviparity, a definite adaptation to an aquatic 
hfe, should take the trouble to come ashore to deposit 1ts young 
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laid singly proves nothing, two of my specimens 
laid batches of six. 

On the general question of reproduction in sea- 
snakes, then, 16 appears that we may say that the 
Hydrophuns, wn those species that have been observed, 
bring forth their young alive, but there 1s no evidence 
to show whether they are truly viviparous or ovo- 
viviparous, of the Laticaudine, examples of ovi- 
parity and ovoviviparity have been observed, and ıt 
is possible that these two degrees of the same con- 
dition may take place within the bounds of a single 
species NORMAN SMEDLEY 


Raffles Museum, Singapore, Nov. 8 





Periodic Process in a Chemical Reaction. 


THE accompanying photograph (Fig 1) shows a 
rather remarkable case of a periodic process in @ 
chemical reaction The object shown 1s a potassium 
photoelectric cell made in this laboratory The cell 
was made by the usual method in which, after careful 
baking-out of the glass, patassrum 1s mtroduced by 


* 
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distillation from a reservoir sealed on to the vacuum 
system The potasstum was then formed into a 
uniform layer on the bulb and the window opened by 
gentle heating 

On sealing off the cell from the pumps a minute 
crack occurred behind the projecting tube which 
encloses the cathode lead An exceptionally small 
leak was thereby caused and the potassium layer 
oxidised very slowly Instead of oxidismg uniformly, 
sharply marked rings were attacked first Even when 
the potassium was completely oxidised the rings were 
still visible, as the oxide m them was white while the 
remainder was a very pale yellow, and finally the 
material ın the rmgs turned to liquid potash solution 
while the remainder was still solid 

The rmgs are roughly circular with centres at the 
crack, and the approximate radu of successive lings 
measured along the surface of the bulb aie as follows 


Curve No Radius Curve No Radius 


3 3 cm. 





The diameter of the glass bulb was 6 6 cm 


W T GIBSON. 
Les Laboratoires Standard, 
46 Avenue de Breteui, 
Panis (VIIe), Oct 29 
A2 
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The Photosensitised Decomposition of Nitrogen 
Trichloride and the Induction Period of the 
Hydrogen-Chlorine Reaction 


AN investigation was commenced by us about two 
years ago with the view of obtaming further evidence 
as to the mechanism of the induction period produced 
in the photochemical hydrogen-chlorme reaction by 
the addition of small measured quantities of ammonia 
and other substances ! 

In preliminary experrments with ammonia it was 
observed that & small contmuous increase of pressure 
of strictly zero molecular order occurred during the 
mduction period Ammonia reacts with excess of 
chlorine to produce nitrogen trichloride and ammonium 
chloride,? and the observed effect ıs explamed as a 
photosensitised decomposition of the nitrogen chloride 
by the chlorme A closely similar reaction, termmat- 
ing suddenly with a semi-explosive pressure change, 

-was observed in mixtures consistmg of pure chlorme 
and small quantities of nitrogen trichloride only, the 
total pressure mcreases obtamed corresponding to the 
net reaction 

2NCI, =N, 4- 3Cl, 


Quantum efficiency measurements with homogeneous 
hght of wave-lengths 366 uu and. 436 uu mdicate that 
the photosensitised decomposition of the nitrogen 
trichloride in chlorme alone, proceeds by way of re- 
action chains of short length, the quantum efficiency 
falling to a limiting value m the neighbourhood of 2 as 
the chlorine pressure ıs imcreased ‘Inert’ gases, such 
as helium, argon, nitrogen, and oxygen, have specific 
retarding effects when added to the mixture, and, as 
the pressures are increased, finally depress the quantum 
efficiency towards the above limiting value of about 2 

Variation of the total wlummated or unillummated 
surface is without measurable effect, and it would 
appear that the reaction chains are initiated and con- 
trolled in the gas phase 

A further study of the mduction period has shown 
that hydrogen has a retarding influence on the decom- 
position of the nitrogen trichloride numerically equal 
to that of helrum 

The inhibiting effect of nitrogen trichloride on the 
hydrogen-chlorme reaction may be explamed in the 
hght of modern views of the negative catalysis of chain 
reactions , and one 1s led to the conclusion that small 
quantities of hydrogen chloride, comparable in amount 
with the mtrogen trichloride destroyed, should be 
formed durmg the induction period This has been con- 
firmed Details of these investigations, together with 
& quantitative interpretation of results, will be pub- 
lished elsewhere at an early date 

J G A GRIFFITHS 
R G W NORRISH 
Dept of Physical Chemistry, 
Cambridge, Nov 22 
1 Chapman and McMahon J Chem Soc, Bb: 1717, 1909, 97,845, 


1910 Norrish J Chem Soc , 127, 2323, 19 
2 Cf Noyes and Haw J Amer Chem Soc , 42, 2167, 1920 





The Band Spectrum of Silver Hydride. 


On account of difficulties in getting a convenient 
source of light, earlier investigations on the band 
spectrum of silver hydride! (AgH) were mainly limited 
to a small wave-length region at 43180-43480 By 
means of a device, I have now been able to extend 
these investigations to a region including a very great 
number of bands 

Ihe source of light 1s an electric are operating in 
1ydrogen at reduced pressure The positive electrode 
s made of a silver-aluminium alloy The aluminium 
10 per cent) has a wonderful effect on the intensity of 
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the silver hydride bands, and in addition the troubling 
N,-spectrum disappears completely The increase 
of the intensity 1s probably due to a decrease of tem- 
perature in the are—the alloy chosen corresponding to 
the minimum points on the melting diagram of Ag-Al— 
an effect quite analogous to that of the high potential 
small current arc used previously 

In this way, the rotational structure of fourteen 
bands belonging to the 1X — 18 system in silver hy- 
dride have been analysed and arranged m a vibrational 
scheme It appears from this scheme, that the vibra- 
tional levels of the lower electronic state can be ex- 
pressed by the formula 


P"(v) = 1723 5v" — 33 5v"? — 0 0094v"3 


The excited electronic state, however, exhibits cer- 
tain irregularities of spacing 1n 1ts rotational and vibra- 
tional levels, which may originate from a perturbing 
electronic level An approximate calculation of the 
dissociation energy 1n both states gives us 


D’~6300 cm -1 D^-19000 cm ~, 


Combming these values with that of the electronic 
frequency of the system (v= 29,900 cm -1) the energy 
difference between both products of dissociation will 
correspond to-a term difference of about 19,000 em -1, 
and supposing that the hydrogen atom 1s left unex- 
cited, this difference should fit mto the term scheme 
of the silver atom It might be suggested that the 
normal level (2S) and the still unknown 2D’ correspond 
to these products, but strong objections could be 
raised to this suggestion 

The investigation 1s now bemg pursued with high 
dispersion showing a beautiful isotope effect in the 
bands This and the problems already mentioned will 
be discussed more fully in a future paper 


ERNST BENGTSSON 
Laboratory of Physics, 
University of Stockholm, 
Nov 19 


! E Bengtsson and E Svensson C R , 180, 274, 1925 E Hulthén 
and R V Zumstem Phys Rev , 28,13, 1926 





Properties of Dielectrics in Electric Fields 


I AGREE with Mr Addenbrooke, ın his letter in 
NATURE of Nov 22, as to the desirabihty of avoiding 
the illogical nomenclature mvolved in applying the 
term ‘dielectric constant’ to a quantity which is 
apt to vary greatly according to the prevailing con- 
ditions . 

I should hke to point out, however, that this matter 
has not been overlooked by physicists and electrical 
engineers 

We beheve that V Karapetoff ! first urged the use 
of the term ‘ permittivity’ as originally proposed by 
O Heaviside?in place of specific inductive capacity. 
This term 1s now common amongst Bntish and 
American electrical engineers, and 1s given as preferred 
to specific inductive capacity, dielectric constant, etc , 
m the “Bntısh Standard Glossary of Terms used in 
Electrical Engineering”, published by the British 
Engineering Standards Association 1n 1926 Further, 
the term ‘inductivity’ has also been proposed. 

It might be of mterest to pomt out here that 
according to Faraday’s conception, the specific m- 
ductive capacity of a substance 1s a mere number, 
being the ratio of two measurements, one of which is 
made with the substance and the other with aur or the 
ether (vacuum) as dielectric medium In arranging 
the system of units so that the specific inductive 
capacity of the ether ıs unity, the quantity still 
remains a numeric 

According to Heaviside, however, a medium must 


- 
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possess two physical properties if waves are to be 
propagated therein, and he therefore suggested 1t was 
desirable to postulate their real existence, and admit 
that they are measured by the ‘permittivity’ and 
*permeabihty ' of the substance in question, not- 
withstanding that the precise physical interpretation 
may remain unknown 

Something similar was done in regard to atomic 
weights, which were referred to the weight of the 
hydrogen atom taken as unity, before the real exist- 
ence of atoms was established 

To this extent, therefore, 1t may be stated that the 
‘permittivity’ and ‘permeability’ of a substance 
measure real physical properties, though, as in the 
ease of the atomic theory with the discovery of 
atomic numbers, a more fundamental property may 
one day be found A Morris THomas 

The British. Electrical and Alhed Industries 

Research Association, 
36 and 38 Kingsway, London, W C 2, 
Dec 4 


1 “The Electric Circuit’’, 1912 
2 “ Electromagnetic Theory”, vol 1, p 21, 1893 





Conjunctival Halos. 


THE halos familiar to those who resort to swimming 
baths at night present a subject of some interest 
They are referred to in & pamphlet published by 
the Ministry of Health on “ The Purification of the 
Water of Swimming Baths” (1929), p 18, as follows 
“ Owing to the difference in composition between 
tears and bath water, any prolonged swim causes a 
shght mechanical or osmotic conjunctivitis, as may 
readily be observed, after a long swim, by looking 
at a distant hight by mght, when the hght will be 
seen surrounded by a halo, due to slight conjuncti- 
vitis ”’ 

There are, in fact, two spectrum-coloured halos, 
each with its outer edge red, thus indicating diffrac- 
tion as their cause The mner halo shows consider- 
able dispersion It ıs noteworthy that, unlike the 
effect seen through lycopodium-covered glass, the 
space Immediately surrounding the source of light 1s 
dark 

The radu of the halos are easily measured by means 
of a * Jacob's rod’, and are found to be 


Radius of red outer edge of 2nd order halo = 8° 25’ 
» » $5 lst order halo = 4? 49’ 


The second order spectrum is comparatively faint 
and therefore the first order value 1s the more trust- 
worthy 


" A 
Inserting this ın the equation (a + b) sın 0 = (2n + 1)o: 


and taking the wave-length of the red light as 700uu, 
we get 0 0125 mm as the value of the ' grating inter- 
val’ (a+b) The second order spectrum gives the 
value 0 0120 mm 

It seems, therefore, that the surface of the cornea 
is covered with structural elements of this order 
of magnitude Shelford Bidwell arrived at a similar 
conclusion from other evidence The experiment 
described in his “ Curiosities of Light and Sight” 
(1899), pp 124-129, indicates the existence of elements 
sgg Inch (0 0127 mm ) 1n length or breadth 

The refractive index of the cornea 1s 1 350 (Krause, 
in Helmholtz), and of water 1333 ‘This difference 
is evidently enough to bring the structure mto 
sufficient relief to produce the diffraction 

Tyndall (Phil Mag , [4], vol 11, p 332, 1856) has 
described a simular effect in which the centre of the 
ring-system 1s bright SIDNEY MELMORE 

The Yoikshire Museum, 

York. 
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An Ostrich Shammung ‘Wounded’, 


Tux device of pretending to be wounded in order 
to lure marauders from the nest 1s one that has been 
recorded in the case of a considerable number of 
species of ground-nesting birds, mostly belonging to 
the more specialised families So far as I can re- 
collect, 16 has never been observed ın the case of the 
ostrich 

Dr T A Nash, a former pupil of mine now in the 
service of the Government of Tanganyika, writes to 
me as follows —'* On Oct 24 last I noticed a male 
ostrich coming straight towards me, not farther off 
than 50 yards ‘The bird trailed its wings as if they 
were broken, and then seeing me, started off slowly at 
right angles to 1ts original direction One wing would 
flap spasmodically and then the ostrich would sit 
down, looking backwards to see how near I was As 
I approached, the bird would stagger to its feet, 
lumber on a few yards, and then sink down Once 
1t appeared to be too weak to stand up and toppled 
over on to its side, where it lay panting Feeling 
certain that the ostrich had been mauled by a lion, 
I called for my rifle 1n. order to shoot 1t, when one of 
the boys called, ‘The bird 1s well and only acting , 
1t must havea nest near’ Leaving one boy to watch 
the bird, the rest of us retraced our steps, and we 
found the nest about 40 yards away from where I had 
first seen the bird 

“The ‘nest’ simply consisted of ‘a clearing in the 
grass, with eight young birds sitting on the powdered 
black earth amidst broken egg-shells Other young 
had scuttled off into the long grass In addition, 
there was one egg in the nest Without touching 
anything, we concealed ourselves at some distance 
off Almost immediately we saw the male tiotting 
back in perfect health, accompanied by the female 
The female must have been at some distance off, 
feeding, the male being left to look after the nest— 
and very well he did it " 

It 1s interesting to find such intelligent behaviour 
in so primitive a bird as the ostrich 

E W MacBRIDE 

Imperia! College of Science and Technology, 

South Kensington, London, S W 7 





Letter from Charles Darwin to Lord Farrer 


I sEND herewith & copy of a letter to the late Lord 
Farrer from my father, Charles Darwin So far as I 
can ascertain, 16 has never been published It was 
evidently dictated, probably in tle afternoon when 
tired by his morning’s work His remarks on ob- 
servation and reasoning seem to me to be of especial 
interest A letter on the same subject, definitely ad. 
mitting his error, 1s given in * More Letters ", vol 2, 
p 973 

* May 19, 1868. 

“ Many thanks for your notes I do not doubt that 
you are right and I wrong How I came to make such 
a blunder I do not know, for I examined the flowers 
repeatedly I suppose I reasoned from the shape of 
the caudicle, and it 1s a fatal fault to reason whilst 
observing, though so necessary beforehand and sc 
useful afterwards I will try to find a specimen tc 
corvict myself I wish you or someone could find 
out what insects visit the fly ophrys and for what pur. 
pose Iam delighted to hear that you are interestec 
about the structure of orchids I was formerly quite 
fascinated with these plants, especially with O Pyra 
midahs and the common listeria " 


LEONARD DARWIN 
Cripps’s Corner, Forest Row, 
Sussex, Dec 4 
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Stellar Structure and the Origin of Stellar Energy.* 
By Prof E A Mune, FRS 


p the most strikang general charactei- | consideration of the actual formule used by the 
istic of the stars ıs that they can be divided | theory shows that ıt scarcely bears out the claims 


into two groups of widely differmg densities In 
the first group, which comprises the majority of 
the known stars, the densities are of ‘terrestrial’ 
order of magnitude, that 1s to say, their mean 
densities are of the order of the known densities 
of gases, liquids, and sohds They range from one- 
mulhonth of that of water to ten or, n rare cases, 
perhaps fifty times that of water In the second 
group the densities are of the order of 100,000 
times that of water Of the second group, the 
‘white dwarfs’, only a few examples are known, 
but they are all near-by stars, and 1t 1s generally 
agreed that they must be of very frequent occur- 
rence 1n Nature, though difficult of discovery owing 
to their faintness Whether stars exist of inter- 
mediate density remains for future observation 
The possibilty of the existence of matter ın this 
dense state offers no difficulty As pointed out by 
Eddington, we simply have to suppose the atoms 
1onised down to free electrons and bare nucle: At 
these high densities the matter will form a de- 
generate gas, as first pointed out by R H Fowler 
But this leaves entirely unsolved the question of 
why, under stellar conditions, matter sometimes 
takes up the ‘normal’ density and sometimes the 
high density Owing to the probable great fie- 
quency of occurrence of dense stars, ıt might 
jeasonably be asked of any theory of stellar 
constitution that 1t should account for dense stars 
m an unforced way 

There are two main theories of stellar structure 
at the present moment That of Sir James Jeans 
accounts for the existence of giants, dwarfs, and 
white dwarfs, but only at the cost of ad hoc hypo- 
theses quite outside physics It assumes stars to 
contain atoms of atomie weight higher than that 
observed on earth, and ıt assumes them to be 
relentlessly disappearing in the form of radiation , 
1b appeals to discontinuous changes of state con- 
sequent on successive ionisations, for which there 
1s httle warrant I think rt 1s true to say that the 
majority of astronomers do not accept this theory 

The theory of Sir Arthur Eddington does not 
claim to account for the observed division of stars 
into dense stars and stars of ordmary density , nor 
does 1t establish the division of ordinary stars mto 
giants and dwarfs On the other hand, 16 claims to 
establish what is known as the mass-lummosity 
law from considerations of equilibrium only, that 
is, without mtroducing anything connected with 
the physics of the generation of energy It claims 
to show that the observed fact that the brighter 
stars are the more massive can be deduced from 
the conditions expressing that the star 1s 1n a steady 
state, mechanically and thermally It does this 
by making the hypothesis that the stars (giants 
and ordinary dwarfs) consist of perfect gas Closer 


* Substance of lectures delivered at the Royal Institution on Dec 2 
ind Dec 9, 1930 
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made for ıt by its ongmator The ‘formula for 
the luminosity’ of a star makes the luminosity 
very nearly proportional to 1ts effective temperature, 
and so the so-called proof of the mass-luminosity 
law mvolves a semi-empirical element, namely, an 
appeal to the obseived effective temperatures of the 
stars, for the observed values of which the theory 
fails to account Another difficulty encountered by 
the theory 1s that ıt makes the interiois of the more 
luminous (giant) stars cooler than those of the 
fainter stars, and ıt makes the mteriors of both 
too cool for the temperature to have any appreciable 
influence on therate of generation of energy, by stumu- 
lating, for example, the production of radioactive 
elements or the conversion of matter to radiation 
The claim to establish the mass-luminosity law 
from mere equilibrium considerations cannot, how- 
ever, be sustained for a moment We may regard 
a star 1n a steady state as a system provided with 
an internal heating apparatus (the source of energy) 
It adjusts itseli—state of aggregation, density 
distribution, temperature distribution—until the 
surface emission equals the internal generation of 
energy L But provided the lummosity L ıs not 
too large (m order that the mass shall not burst 
under radiation pressure), ıt 1s clear that a given 
mass M can adjust itself to suit any arbitrary value 
of L If, starting with one steady state, we then 
alter L (upwards or downwards) by altering the 
rate of supply of energy, the star will simply heat 
up or cool down until the surface emission 1s equal 
to the new volume of L—precisely like an electric 
fre L and M are thus independent vanables so 
far as steady-state considerations are concerned 
The fact that L and M show a degree of correlation 
in Nature must be connected with facts of an 
altogether different order, namely, with the physics 
of energy-generation It 1s essential to recognise 
the difference between the fotmal independence 
of L and M as regaids steady-state considerations 
and the observed correlation of L with M in Nature 
The observed mass-luminosity law must depend 
on the eneumstance that in some way the more 
massive star contrives to provide itself with a 
stronger set of sources The claim to establish the 
mass-luminosity law from equilibrium considera- 
tions only appears to me a philosophical blunder 
Further, 1t 1s unphilosophical to assume the interior 
of a gas to be a perfect gas, either knowledge of 
the interior 1s for ever unattainable or we should be 
able to infer 16 from the observable outer layers 
When we dispense with the perfect gas hypo- 
thesis and at the same time recognise the in- 
dependence of L and M as regards steady-state 
considerations, 16 1s found that a rational analysis 
of stellar structure automatically accounts for the 
existence of dense stars without special hypothesis 
Further, 1t shows, as common sense would lead us 
to expect, that the more luminous stars must have 
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the hotter mterio.s Here the temperatures are | 'centially-condensed ' The physical origm of the 
found to range up to 10! degrees or higher, de- | different types of configuration ıs simply the varying 
pending on lumimosity—a temperature sufficient to | effect of hght-pressure For L= Ñy the light-pressure 
stimulate the conversion of matter mto radiation | due to Lis just sufficient to distend the star against 
In addition, ıt shows that the central regions of stars | its self-gravity and maintain ıt m the form of a 
must be very dense, ranging up to 10’ grams em -? | perfect gas For L,— LL, hght-pressure is so 
or higher Thus the difficulties met by earher | high that for equilibrium to be maintained gravity 
theories fall away as soon as the ground 18 cleared | at any given distance from the centre must be 
philosophically assisted by concentrating as much matter as possible 
The foregomg ideas suggest the following as the | mside the sphere m question, when this process 
fundamental problems of stellar structure (1) What | 1s carried out for all spheres, we get a central con- 
are the configurations of equilibrium of a prescribed | densation For L,>L>0, hght-pressure due to L 
mass M as its luminosity L ranges from 0 upwards, | 1s so low that the mass cannot support itself against 
M remaining constant? (2) What is the effective | its own weight m the form of perfect gas, and 
temperature T, associated with a given pair (M, L) | collapse sets in until the gas-laws are disobeyed. 
1n à steady state * (3) What ıs the value of L which | The diffuse configurations L = Ly are unstable with 
will actually occur for the physical conditions ! respect to small changes of L 
disclosed by the answer to prob- 












lem (1)? i 
We observe that the outer parts $i T 
of a star are gaseous Consequently d i Bu 
we can solve the problem of the i Sal n JH 
state of any actual star by mtegrat- | "vd S | 3 ul 
mg the equations of equilibrium from s l AC | Ra ES i 
the boundary inwards , we are entitled P Wore, T S | e | 
to assume the gas laws to go on i 0 d RN ! 
holding until we find that the con- LA S48 
ditions are incompétible with them tr ! e ; 
We then change to a new equation — , là. ! n S ! 
of state, and carry on as before Pe 9S | r i 
We change our equation of state as "i ne Àj i 
often as may be necessary until we S| | 
arrive at the centre RIS i 
The answer to the first of the prob- E ! 
lems formulated above has been S i p 
worked out, for certain types of i 
source-distribution and opacity, by E a ET ETE 


the method of inward integration L=o [os 
The results are sufficiently alike to 
be taken as affording insight mto the ——— Fras 1 and 2 —The hear series of steady-state configurations of a mass Df, of preseribec 


opacity, as its lummosity L vares (The ‘white dwarfs’ are the ‘ collapsed’ con: 
nature of stellar structure in general, figurations of the general theory The ‘Emden-Eddington polytropes’ are the gaseow 
and are as follows For a given diffuse configurations of the general theory, they are unstable, in general, witl 
regard to deviations of L on either side of the value LZ, The ‘ centrally-condensed 
mass M, of prescribed opacity, there series has not been fully worked out—xt awaits the gonstruction of certain tables— 
x ut ib may be provisionally identified with stars in the state of giants and ordinari 
exist two critical " luminosities La dwarfs The diagram is to be understood as classificatory, not evolutionary 
and Lo ( L> I4) such that for (pe= central density, r, external radius ) Š 


LL, no configurations of equih- 
brrum exist, for Li >L> Ly thedensity and tempera- 
ture increase very rapidly as the centre 1s approached 


(Tæ E (log const 


a region of very high temperatures and densities 
where the gas laws are violated, for L-L, a 
diffuse perfect gas configuration 1s possible, for 
Lg L0 the only perfect gas configuration 1s a 
hollow shell provided with an internal, rigid support- 
ing surface of spherical shape Sincein Nature no 
mternal supporting surface is provided, to find the 
actual configuration when £,>L>0 we construct 
the artificially supported hollow configuration and 
then remove the supporting surface The mass 
must collapse, and collapse will proceed until a 
steady-state is attained in which, except for a | efficient K in the degenerate gas law p=Xpi, an 
gaseous outer fringe, the gas laws are violated | so a check on the Fermt-Dirac statistics . 
Such configurations may be termed ‘ collapsed ' | If collapsed configurations may be identified wit. 
Configurations for which 42.5 7.L,may be termed ! white dwarfs, centrally-condensed configuration 
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For collapsed or centrally-condensed configura. 
tions the centre will be occupied by a gas in £ 
degenerate state When the mean densities oJ 
effective temperatures of collapsed configuration: 
are calculated, using the Fermi-Dirac statistic: 
for the degenerate gas, they are found to agre 
with the observed order of magnitude for whiti 
dwarfs Thus, collapsed configuations may bi 
identified with white dwarfse A white dwarf 1 
thus a dense star simply because its luminosity 1 
too low, and 1ts hght-pressure accordingly too low 
for ıt to support its own mass against its owl 
gravity From another point of view the calculatioi 
affords an observational verification of the numerica 
value of the ‘degenerate gas constant’ the co 








“4 
) I so that m the centre there 1s 
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may be provisionally identified with ordinary giants 
and dwarfs, though the full determination of the 
properties of centrally-condensed configurations 
awaits the construction of certam tables Centrally- 
condensed configurations appear to have the pro- 
pertes that as L decreases from L, to L, the 
effective temperature rises to a maximum and then 
decreases agam This would correspond to the 
observed division into giants and dwarfs I give 
this deduction with some caution, as 16 18 not yet 
demonstrated rigorously 1n the absence of the tables 
above mentioned 

A point not yet settled 1s the question of the 
continuity of the series of centrally-condensed con- 
figurations with the collapsed configurations (Figs 
l and 2) There are indications that as L passes 
through Ly from above to below, the external radius 
of the configuration may decrease discontinuously, 
the gaseous envelope collapsing on to the dense 
core If this ıs confirmed, ıt would follow that a 
star, when 1ts steady-state lummosity ZL falls 
through a certain critical value (depending on its 
mass), exhibits the phenomena of a nova or 
temporary star For 1t would have to disengage a 
large amount of gravitational potential energy ma 
short time, so that the actual emission would under- 
go a temporary increase, falhng again to a value 
just below its previous value It would be highly 
mteresting to have observational data as to the 
densities of a nova before and after the outburst 
The early-type spectrum of the later stage of a 
nova may indeed be taken to mdicate a high 
effective temperature, and so a small radius and 
high density, in accordance with our prediction 

The important pomt about all the foregomg 
analysis 18 that 16 mvolves at no stage any special 
properties of matter or special assumptions The 
observed features of the stars are thus found to 
depend only on the most general properties of 
matter ın association with lght-pressure 

A question logically distinct from these is the 
origin of stellar energy Here we require to know 
something of the physics of energy-generation 
The following suggestions are frankly of a specu- 
lative character eLet us assume, m accordance with 
a hypothesis first made by Jeans (not his later 
hypothesis of super-radioactive atoms),that protons 
and electrons can umte to form radiation Then 
thermodynamic considerations show that- the pro- 
sess must be reversible—photons can generate 
matter We know that matter at ordinary tem- 
peratures 1s stable Hence we may postulate the 
xistence of a critical temperature above which 
she process can go on 1n either direction Suppose 
ihis critical temperature has been passed at 104 
legrees Calculation then shows that at 10u 
legrees almost the whole of the mass 1n an enclosure 
vould be in the form of radiation, and further, that 
owering of the temperature of the enclosure would 
esult 1n more of the surviving matter present dis- 
\ppearing in the form of radiation The process 
s in fact the thermodynamic opposite of evapora- 
lon steam condenses to water with emission of 
nergy, and the process 1s accordingly encouraged by 
oohng, matter ‘evaporates’ (to radiation) with 
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emission of energy, and the process 1s encouraged 
by cooling Now, the centre of a star 1s a sort of 
thermodynamic enclosure with a shght leak It 
follows that 1f (as the steady-state theory indicates) 
the central region of a fairly luminous star 1s at a 
temperature of 104 degrees and a high density, 
then this central region is effectively a reservoir 
of very dense radiant energy, with a mere sprinkling 
of ordinary matter present Natural cooling of 
this reservoir provides the star's emission to space, 
and the reservoir 1s itself maintained by the con- 
version of matter into radiation inside ıt and on its 
confines 

Calculations based on this idea are consistent with 
the usually accepted evolutionary timescale, and pre- 
dict a rate of ‘generation’ of energy e per gram of the 

2 


right order, namely, e = — v ae throughoutthe mass 


of the core, where —d/T'/di 1s the rate of coohng. 
The rate of loss of mass is given by the usual 


formula awe a By combination of these for- 


mule it 1s found possible ın principle to establish 
a relation linking M with T, (the central tempera- 
ture), this is the additional relation which, by 
expression of T, in terms of L and M by means 
of the steady-state theory, must lead in due 
course to a mass-luminosity correlation Whether 
1t agrees with the observed mass luminosity law 
remains for future investigation, but 1t 1s a final 
satisfaction that, after first considermg L and M 
as independent variables, we are able to use the 
equilibrium configurations thus disclosed to arrive 
1n outline at a solution of the problem of the actual 
correlation of mass and luminosity m Nature It 
1$ to be noted that the star's generation of energy 
1$ naturally non-explosive, for 16 1s simply a con- 
sequence of the natural tendency of the star to 
cool The star behaves, m fact, simply like a freely 
cooling body contammg a central region of very 
high specific heat—namely, a pool of intense radiant 
energy, which is gradually drained away though 
partially remforced by the conversion of matter 
From this point of view, 1618 not.that a star descends 
an evolutionary path because its rate of genera- 
tion of energy slackens , 1t 1s rather that the act 
of evolving and the act of radiating energy are 
identical 

These suggestions as to the origin of stellar 
energy and the mode of stellar evolution are not 
to be pressed They are to be sharply distinguished 
from the steady-state theory, which by the rational 
process of proceeding from the known stellar ex- 
terior step by step into the unknown interior 
indicates an inevitable series of configurations which 
correspond to the observed bifurcation of celestial 
objects into ‘ ordinary ’ stars and ‘ dense’ stars 

Nore —The fundamental result of the rational 
method of analysis of stellar structure described 
in the foregoing article 1s the division of con- 
figurations into two types, the ‘ collapsed ' and the 
‘centrally-condensed’ The existence of these two 
types can be demonstrated without complicated 
mathematics by the following argument Let T1 

(Continued on p 27) 
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Biology ın Education and Human Luife.* 
By Prof A V Hor, FRS 


URING the last quarter of a century ıt has 
gradually been realised that biological science, 
no less than physical science, has an important 
rôle to play in the affairs of human life Man ıs a 
creature partly of his mheritance (which we are 
just beginning to understand), partly of his environ- 
ment and education (which have long been matters 
of study and discussion) His nature, as a sensitive, 
responsive, and creative being, 1s determined partly 
by the material—in a wide biological sense—of 
which he is constructed, partly by the treatment 
to which—in development and education—that 
material has been subjected 


Human NATURE AND ENVIRONMENT 


I would not deny—fai from it—the extreme 
importance of the environment of the traditions, 
of the stores of wealth and knowledge, of the 
accumulations of wisdom, wit, and loving-kindness 
which surround us Do not immagine that experi- 
mental science leads necessarily to materialism in 
those who follow ıt Like Martha, mdeed, we are 
often cumbered about much serving ın our labora- 
tories we have to be careful and troubled about 
many things—including the working of our appar- 
atus which leaves us often, alas, with too httle 
tıme for reading or reflection Those of you, 
however, who, hke Mary, have chosen the good 
part, do not be too sure that we poor experimental 
scientists are entirely lacking 1n appreciation of the 
more spiritual affairs It ıs only when provoked 
by theological dogma, or by prejudice blinding 
people’s eyes to the most evident facts, that we 
lose our heads and tempers and become breakers 
of idols Naturally, I thmk, we are sane and 
reasonable people, people who if treated with a 
little kindness and understanding may often be 
made quite decent members of society Admitting, 
however, the value of the accumulated wealth and 
wisdom in our environment, of the culture stored 
by centuries of thought and labour, the hard facts 
of experience and experiment tell us certain things, 


* Being the Henry Sidgwick Memorial Lecture delivered at Newnhan 
College, Cambridge, on Nov 22 


which cannot be denied, as to the biological back. 
ground of our human nature These things, o! 
which so many educated people are quite, or almost 
unaware, are what I wish to discuss here 

Each of us arose from the union of two cells 
one of which alone decided the sex to which w« 
belong Our inheritance of bodily characteristic: 
and of mental tendencies was determined by certair 
elements in those cells, elements the separate 
existence of which is as certain as that of atom: 
and electrons Our bodies and our nervous system: 
developed in a certain way, affected—but no! 
settled—by our environment, through the continua 
division of those cells The finished product—out. 
selves—depends for its proper functioning upon ¢ 
variety of measurable factors, internal and externa 
to the body Our children inherit the same 
tendencies and possibilities, visible or latent, as 
we do, masked or exaggerated by the tendencies 
and possibilities of their other parents Health anc 
happiness, power to contiibute to the commor 
stock, are hnked as functions of the many variable: 
of inheritance and surroundings The pecularitie: 
of brain and nervous system, of 1nternal secretion: 
and digestion, are mingled with education anc 
environment, with poetry and religion, in producing 
mind and character Great, therefore, as are ou 
birthrights of environment, vast as are the un 
conscious effects of tradition and upbringing, we 
delude ourselves 1f we do not recognise that the 
nature of man the individual, and of mankind the 
organised society, depends in large measure or 
biological factors 


THE GENERAL IGNORANCE OF BIOLOGY 


It 1s easy to be too ignorané of these elementary 
facts 1t 1s possible for grown-up men and women 
otherwise educated people, to be wholly unaware 
of all that pertains to the science of living things 
Even among scientific men themselves, many art 
quite innocent of any acquaintance with that majo: 
half of natural knowledge which comes under the 
category of biology What would they say of : 
biological colleague who knew nothing of elementary 
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algebra, who could not use simple physical appar- | volving, if they are to be properly understood, the 


atus, who had never learnt to erhploy a balance, 
who could not tell the difference between momen- 
tum and energy ^ So great indeed 1s their mnocence 
that many of them suppose the problems of biology 
to be quite simple, only rather messy and ım- 
exact! How many historians, scholais, lawyers, 
even philosophers, have any biological knowledge * 
Yet what would they think of a biologist who 
was completely ignorant of history, hterature, or 
philosophy, who could not read a single foreign 
language? It would seem, however, that to be un- 
versed mm matters so important as those with which 
biology deals, and withal of such supreme interest, 
1s no less to be deplored than to be quite unlearned 
in humane letters 

Tt 1s possible ın the University of Cambridge to 
obtain an honours degree mm science by taking the 
Natural Sciences Tripos and studying only physics, 
chemistry, and mathematics It would be equally 
possible to take three biological subjects, but these 
would necessitate at least a certain knowledge of 
chemistry and physics No man or woman, I feel, 
should be able to go out from this place with the 
hall-mark of a scientist who has not taken, here 
or at school, some course 1n general biology Many 
unfortunates, gifted with no power of solving 
equations or of conjuring with triangles, struggle 
for years 1n attempting to pass the mathematical 
examination for matriculation in various uni- 
versities and yet there is no requirement at all 
of knowledge far more fundamental to human hfe 
than mathematics Latın our children must take 
m the ''lLattle-Go" Latin is essential to the 
proper understanding of hterature biology only 
to the proper understanding of man! Mathematics 
and Latin are an excellent discipline for the mind 
granted for those who have that kind of mmd But 
would you teach them these to the exclusion of all 
more natural knowledge ? Would our colleagues 
in those subjects, often knowing nothing of biology, 
dare to assert that there 1s no mental discipline to 
be found m the study of life phenomena * Few 
discoveries are of such general significance, such 
universal application, not many facts have had such 
an effect on human “thought 1n all its aspects, as 
that of evolution Are the implications of evolu- 
tion of less significance than those of the bmomual 
theorem or of Latin grammar ? 

Economics deals with human hfe, with man 1n bis 
social aspects , 1t cannot fail to be concerned with 
sproblems of population, food supply and transport, 
public health, heredity, eugenics, psychology, and 
«medicine 


biological factor How many economists have any 
acquaintance with biology * Admitting the value 
and importance of history as a factor in political 
economy, admitting the mental discipline of the 
classics and (for the sake of argument) the greater 
grace and digmty of the writings of those who have 
been brought up on Greek and Latin, admitting 
that mathematics enables the student to think in 
terms of flux and change, and 1s bound to aid in a 
study involving probability and the laws of large 
numbers of differmg mdividuals admitting all 
these things, ıs there no place for biology in a 
scheme of teaching and research in economics? I 
do not imply that economists should be exper- 
mental biologists We teach physics and chemistry 
to our medical students, not because we expect 
most of them to use these sciences 1n. their practice 
—they certainly will not—but as a necessary dis- 
cipline and preparation for their minds To exclude 
physics and chemistry from medicine would seem 
just as reasonable as to omit biology from political 
economy 


~ 


BIOLOGY IN RELATION TO OTHER SCIENCE 


One difficulty m the teaching of biological science 
arises from the fact that this requires a knowledge 
of other things of chemistry and physics, of a 
certain minimum of mathematics It 1s possible 
for a mathematician, a physicist, or a chemist to 
be unaware of most that hes outside his proper 
study Such narrowness is rarely found in a 
biologist 
acquaintance with the othe: sciences Except 
to the pure naturalist, and often indeed to him, 
the phenomena of life are bound to raise questions 
of chemistry and physics, 01 of meteorology and 
geography, at every tun The coefficient of 
thermal expansion of water, for example, and its 
variation with temperature, determine the relative 
richness of cold and tropical regions in living 
fauna Currents and climate, temperature and 
radiation, the constitution of the land, the com- 
position of the air, these determine the incidence 
and possibilities of hfe The concentrations of 
phosphate and nitrate in sea water are limiting 
factors in the amount of its ling material, 
solar radiation acting on the plankton determines 
the great growth of spring and early summer 
The presence of carbon dioxide in the air, of 
iodine, calclum, and oxygen in the streams such 
factors, and an infinite variety of others, provide a 
necessary basis for any discussion of the natural 


all matters of great significance m-' habits and development of anmmals and plants 


his work requires at least a nodding ~ 
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Often enough the physical and chemical questions 
provided by hfe are very complex and difficult, 
requiring special tramimg and experience for their 
Solution Herem, indeed, hes the difficulty, not 
only in teaching biology, but also m tempting the 
ablest minds to take 16 up as a profession 

This difficulty can be solved only by a com- 
promise In its elementary stages the study of 
biology provides httle of the discipline which we 
associate with mathematics, or with Latin and 
Greek There ıs no pons asinorum, there are 
no things peculiarly difficult to understand , 
there are no problems to solve, no examples to 
set, no proses to translate, no poems to juggle into 
hexameters The mind, hke the body, can only 
be trained to its best performance by setting ıt 
to do what 1s hard, 1n facing and overcoming diffi- 
culties, ın making efforts not merely of repetition 
but also of achievement Elementary biology 
provides httle of the mental gymnastics which 
we associate with these older studies Moreover, 
m all but its simpler stages, biology requires a 
knowledge of other sciences without these, 
large fields of ıt are meaningless The tendency, 
therefore, and ın principle a good one, 1s to teach 
those other sciences first Unless, however, we 
are prepared to tolerate a degree of specialisation 
m our schools which 1s undesirable both for educa- 
tion and for science itself, there is little time or 
opportunity left for still another scientific subject 
Biology in consequence 1s left to take a second 
place—or no place at all—at school The best 
minds of the coming generation are steeped in 
mathematics and physical science—if m any 
science—and it 1s difficult later to draw them off 
into biology 


RECRUITS TO BIOLOGY 


In the past the recruits to physiology and other 
biological subjects came largely from those who 
had studied classics and mathematics m their 
earlier days and then decided to devote themselves 
to natural science The Science Tripos at Cam- 
. budge—as 16 was—had a great advantage m this 
respect, by leading many of the ablest students 
to study one at least of the biological subjects 
The possibility of taking mathematics, as well 
as physics and chemistry, has largely closed. that 
channel I am sufficient of a reactionary to feel 
some of the advantages of the older traditional 
type of education The practical difficulty has 
ausen owing to the much more widespread teach- 
ing of science at school In previous days we 
came to a university with oui minds open, and if 
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we decided to study science we chose our subjects 
without prejudice By the time, nowadays, tha! 
a student has spent at school some years already 
at one subject, he ıs unhkely to be so reckless 
as to burn his boats and transfer his allegiance 
elsewhere Moreover, there is such a demand by 
them teachers for men and women of the highest 
ability, that every possible inducement 1s offerec 
them, if they be able enough, to remain where 
they are 

I know that my mathematical and physica. 
fmends would be deeply grieved — and quite 
rightly, from ther own pomt of view—were we 
biologists able to tap the saurce of their ablest 
students Our problems, however, are at least 
as important, at least as interesting, and far mox 
difficult than theirs, and I have no doubt at al 
that many of the ablest workers in our universi 
ties who now devote themselves to mathematics 
physics, and chemistry would have made, had the} 
been caught early, equally distinguished biologists 
I am sure, indeed, that many of ow classical o: 
legal friends, had they been given the chance 
would have done at least the same they are not s 
incompetent either! As a practical step, biolog; 


' must demand that, with all 1ts mtellectual interes 


and 1ts 1mportance in human affairs, 1t should b 
brought sufficiently to the attention of boys am 
girls to enable them to decide with their eye 
open whether that, or something else, 1s what the; 
wish to study The quality of our recruits wouk 
rise, could time be found ın the last few years o 
school to mtroduce, ın a general way, the idea 
and possibilities of biological science ‘Those shoul 
be regarded as lacking education who are al 
together ignorant of the nature of living things 


BIOLOGY AN ESSENTIAL Factok iN EDUCATION 


The disciphne of the mind, important as i6 1: 
is not the only object m education, any more tha; 
is the production of athletic champions the chie 
purpose of physical trammg Many of the suk 
jects taught at school—history, geography, moder: 
languages, poetry, divimty, music—are to be re 
garded iather from the point of view of the 
cultural value than as simplé mental gymnastics 
Experience has shown that biology also can b 
included 1n this laiger category, even for childre 
of a relatively tender age An admirable par 
phlet, “ Biology in the Elementary Schools and 1t 
Contribution to Sex Education ", published b 
the American Social Hygiene Association, dé 
scribes a seres of experiments in the teaching < 
biology, even to quite young children, by a grou 
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of sympathetic and intelligent people “To chid- 
lien m general, regardless of ther upbimging, 
the world of living nature 1s vastly interesting ” 
* Children have shown in the course of their studies 
n biology ample evidence of their ability to classify 
‘acts, recognise relations between ideas, make 
yeneralisations, formulate results" ‘They have 
ound new problems m old haunts, have examined 
hem resourcefully, critically, objectively " It 1s 
rue that such teaching requires more skill and 
inderstanding, more forethought and preparation, 
ihan much of the established routme of the schools 
310logy poorly taught 1s as bad as history poorly 
aught To introduce biology wholesale, and 
without the provision of intelligent and sym. 
yathetic teachers, might be dangerous and would 
ertainly lower its value as an ingredient in a 
umane and liberal education Let us retain 
vithout question the subjects which diserphne 
he mind by their formal precision, their logical 
lfficulties but among those which are taught 
n order to breed a wider understanding of the 
vorld, I would urge that, in the ideal school, 
nology in its general aspects should have an 
ssured and honourable place That place, how- 
ver, must be acquired gradually 

In a variety of ways such a minimum of biological 
nowledge as I would have every child possess can 
amuster to his or her needs and thoughts and 
ficulties The problems of sex are much simpler 
: seen from the natural and objective point of 
1ew Reproduction is an honest and straight- 
orward matter from the biological aspect Inborn 
ifferences ın mental and physical qualities, and 
ne manner of their origin, are essential factors in 
he structure of society our views of human 
slationships are ,bound to be affected by the 
xistence of such differences—and to breed rational 
lews on human relationships 1s one chief purpose 
‘education The basis of the family or the tribe, 
ie relative effects of mheritance and environment, 
1e aristocratic or the democratic principles in 
overnment, all these are matters which hvely 
oung minds will ponder and debate, and which 
Itımately depend upon the intrinsic properties of 
an, the biological unit Problems of mental and 
odily health, of nutrition, of physical training, of 
sease, belonging naturally m one sense to medicine, 
e most readily approached by children, as by 
lults, through the channel of biology 

It 1s possible, of course, to trade on ignorance, for 
lfish and even for unselfish ends Those who 
'hDeve m war may object to enhghtened education 
| matters pertaining to reproduction as likely to 
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dimmish the supply of ‘cannon fodder’ Those who 
desire to maintain the rights of inherited power, or 
rank, or wealth, may prefer to uphold the biological 
fallacy underlying an aristocratic constitution of 
society ‘Those who look to socialism as a cure for 
human ills may try to disguise the fact that all 
individuals are not, and cannot conceivably be 
made, alike in quality or character To all, how- 
ever, who desire to know and to spread the truth 
in such matters, trusting m the good sense of man- 
kind, there can be no question that if the claims of 
biology are verified, 16 1s right to demand for ıt a 
proper place m education 


INHERITANCE AND EUGENICS 


Can the claims of biology be verified? I will give 
a few examples Let us take first the subject of 
inheritance, and assume (for the sake of argument 
and simplicity) the gene theory of its mechanism 
In recent years, owing to careful experimental 
studies, the manner in which natural character- 
istics are inherited or handed on has become 
apparent, if not in detail, at least in general 
outline There are many common fallacies about 
inheritance, derved from imperfect experimental 
knowledge or by false deduction from experience 
Much of so-called eugemcs is based upon such 
fallacies It 1s often imagmed, for example, 
that by preventing the breeding of feeble-minded 
individuals the race might m à few generations be 
completely relieved of the burden of feeble-minded- 
ness Assuming (to quote Jennings) that the 
feeble-mmded make up about one-third of one per 
cent of the population, 1t 1s possible to compute 
that about ten per cent of the population bear one 
of the defective genes, à pair of which lead to the 
defect in question In a population of 50 millions 
there 1s a group of 45 milhons having none of the 
defective genes at all, another group of 5 milhons, 
quite normal-minded but with one defective gene, 
people whom we may describe as carriers of feeble- 
mindedness, the defect being latent but ready to 
appear in the offspring if combined with a similar 
one from the other parent, and a minor group of 
160,000 actual feeble-minded, carrying two defective 
genes If both the second and the third groups 
together could be prevented from breeding, feeble- 
mindedness could be eliminated m a single genera- 
tion Ths, however, ın our present state of 
knowledge, 1s quite an impossible achievement , 
there 1s no way of recognising a defective reces- 
sive gene except in its occasional effect on the 
offsprmg If we could prevent—and to this there 
are merely the usual sentimental objections— 
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the breeding only of the third group, the actual 
feeble-minded, we should get rid at once of about 
1l per cent of these defective people in the next 
generation 

The procedure, however, of eliminating this 11 
per cent would have affected very little the reservoir 
of carriers, the five million just mentioned Re- 
peated 1n the next generation 16 would have com- 
paratively little additional effect, and would need 
to be continued indefinitely to maintain even the 
ground gained I am not saying that this should 
not be done—it should be done, but we must not 
expect too much from ıt It has been computed 
that if a character governed by these rules 
affected one per thousand of the population, and 
if we attempted to ehmunate 16 by preventing the 
propagation of those who possess its two defec- 
tive genes, ıt would require 68 generations (or 
2000-3000 years) to reduce its meidence to 1 in 
10,000 Two morals may be drawn (1) that 
eugenic hindrance to breeding, with the knowledge 
we now possess, might produce a definite but not a 
startling effect in bettering the race , and (2) that 
research in such matters should be pressed on, for 
if we could find the means of recognising latent 
defective genes m those who carry them, we should 
have forged a tool which, ın a single generation if 
men would submit to its use, would reheve man- 
kind for ever, or at least until they arose spontane- 
ously again, of some of the scourges of the race 

Mankind, ın all probability, has many millions 
of years yet to run before forces quite outside our 
control finally render the earth unfit for habitation 
Anything which we can do, by rearing a fitter race 
of men, to make the future happier and richer 
would seem to be well done Some qualities are 
obviously more desirable than others ‘There exist 
human beings who are vigorous, wise, virtuous 
others that are not, the differences depend ın part 
upon inheritance Could we ehminate the tend- 
encres not only to undesirable mental qualities 
but also to harmful physical ones—susceptibility 
to disease such as cancer and tuberculosis, defor- 
mities, various forms of weakness and unfitness— 
how happy and how beautiful a race might yet 
reign upon the earth Look, as Jennings says 
in his book, “The Biological Basis of Human 
Nature ", on what has been done for the breeds of 
cattle and poultry and for cultivated plants Shall 
we use, 15 1s often asked, our knowledge of genetics 
for the improvement of domestic animals and 
fruits, and neglect the infinitely more important 
improvement of the human stock? This 1s the 
question which eugenists ask The answer—to 
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some a very unexpected one—can readily be given, 
loosely quoting Jennings’s words 


** There 1s no obstacle in the known principles of 
genetie science to the attainment of such a result, 
provided we ean decide on the quahties we wish to 
preserve or promote 1n our human stock, and pro- 
vided that the necessary methods are applied with 
the necessary thoroughness for the necessary length 
of time The difficulties are not in the theory but 
in the practice A practical breeder must be-placed 
in complete control with instructions to fear not 
God neither regard man in the execution of his 
project He will mate a few individuals possessing 
characteristics as near the desired ones as he can 
find, and he will stop the propagation of the rest 
Then he will proceed to bring to ight the defective 
genes by reversing the rule of family eugenics, that 
13 the canons against inbieeding The selected 
progeny of his first cross will be inbred, as cattle 
are inbred This will bring together, on the one 
hand, defective genes, on the other, desirable genes , 
the results will appear m the personal character- 
istics of the mdividuals produced A great stock of 
defective and deformed individuals will appear 
along with a number that are not defective or are 
less defective Those showmg undesirable traits 
wil again be eliminated, the rest again imbred 
By a continuation of this process, with at times 
judicious crossing of superior individuals followed 
by further inbreeding and elimination, the defective 
and undesirable genes will gradually be uncovered 
and removed from the race In this way after 
many generations a race will have been produced 
all of whose individuals show the combination of 
characteristics sought , a combination of the highest 
characteristics found in man (so far as none of 
these are incompatible with the others) The 
obstacles to the production of this result he not 1n 
the theory of the matter but in its practice 
Obviously, however, the practical obstacles are 
insuperable ” 


Mankind would not submit to the tyranny re- 
qured This type of eugenics, based upon the 
analogy of the domestic animals, does not he within 
the bounds of practicality 


APPLICATIONS OF BIOLOGY 


The first and perhaps the most dramatic appl- 
cations of modern biology have been in the pre- 
vention of disease Pasteur followed up his 
demonstration that spontaneous generation does 
not occur, with the discovery that infectious 
diseases, such as typhoid, diphtheria, and pneu- 
monia, are caused by living organisms Most of 
these are bacteria, many of the rest, hke those 
of measles, are too small to be seen Others are 
of an animal nature, lke the active causes of 
malaria and sleeping sickness ‘Together with 
such discoveries arose the science of paiasito- 
logy The life histories of various parasites were 
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about omens or curses or bad luck—these would | at which theoretical treatment of its problems 1s 
vanish into thin air were the evidence to be ex- | often of sigmficanfe Physics, on the other hand, 
amined objectively in the bght of what 1s known | in 1ts philosophical implications, 1s stretching out 
of the fallibihty of human senses and Judgment ; far mto the unknown its mathematical aspects 
I have often thought that a university should have | are occupying the attention of some of the greatest 
a professo: of conjuring to demonstrate how easily intellects of the age It 1s possible for a man to 
we can be deceived and a reader m mental dıs- ' make the most important contribution to physical 
order to convince us how much our judgments, even | science, although himself quite unskilled and un- 
of matters of fact, may be affected by our expecta- ' versed ın experiment or observation This 1s not 
tions, our state of health, our emotions, our desires | yet possible ın biology, nor will ıt be for many 
Psychology, to the degree that ıt has an objec- | years to come — B1ological material 1s so much more 
tive basis, 1s founded upon observation and experi- | complex, so much more difficult to fit to a decisive 
ment on animals and men ‘ Behaviourrsm ' may ! experiment, the number of 1ts variables 1s so much 
not be so important as some of its advocates | greater We have to deal with an almost infinite 
claam conditioned 1eflexes may not be the origin | variety of mechanisms, confined ın a single hvimg 
of all our actions, as certain enthusiasts mamtam ! cell which may he almost on the limits of visibility 
psycho-analysis may invent, as well as discover Reflect, for example, on what our inheritance 
the hidden causes of our mental states Other | means We are ın the first place human beings, 
sciences also have made grave mistakes in ther | not onions or elephants then perhaps we are white 
youth Which among them shall first cast a | human beings, with red harr, blue eyes, and freckles 
stone at psychology * How often has physics | we have physical, mental, emotional, and moral 
discovered a complete formula for the universe ? | characters of all knds we hand these on im turn 
How often has the mystery of hfe been solved ? | to our children and our children’s children through 
Based, however, on the physiology of sensation, ! unlimited generations We do.so merely by the 
on the objective study of reflex and cerebral , míluence of a smgle hving cell The male cell, 
activity, on observation of the behaviour and | with all its infinite variety of mechanisms and 
development of animals and men, on the analysis | possibilities, weighs something of the order of a 
of instinctive actions and intelligent reactions | one-hundred millionth of a miligram Picture 
based on these there can be no doubt of the ım- the whole paternal inheritance of all the people m 
portance, or of the futuie growth, of psychology the United States of America derived from a single 
Psychology 1s a biological science—biological m miligram of material the mborn characteristics 
its widest sense—and ıt has great gifts to brmg of the entire human race present on the earth to-day 
to the other branches of human knowledge in | drawn fiom chromosomes weighing less than a 
allowing us to appreciate and understand mens single drop of water The astronomers arouse our 
motives, men's instincts, men’s behaviour as | Imagination and envy by their tales of the almost 
individuals or in large: groups, and the vatious infinitely great — think of all future human history, 
disturbances which affect their minds and conduct | mits endless variety, depending on material weigh- 
We can take a more charitable view of appar- ' mg less than a pin, then we can'iealise that the 
ently perverse behaviour 1f we realise that abnormal | problems of biology are not altogether easy 
mental states are relatively common, and that ` 
desires and emotions, feelings and memories, 
underlie all human conduct We shall be more Much Jabour and much skill have been devoted 
likely to be reasonable ourselves if we recognise | for many years to the study of such highly differ- 
the 1mperfections of our cerebral machinery, 1f we | entiated tissues as muscles and nerves We do not 
appreciate our own motives, if we understand— pretend to explain the growth, the apparently 
which 1s not at all easy—the origins of our actions ` purposeful development of these ın the body Our 
The most humane approach to the study of human | highest aim for the moment ıs to understand their 
conduct, I would urge, 1s one which takes due working. Success, though meagre, has been suffi- 


account of the biological factors in humanity | cient to give us confidence that there 1s nothing to 
l stop us on the road of our desire To the degree 


| that physics and chemistry are reasonable and 

Biology ın the present stage of its development | intelhgible, so also the phenomena of hfe are 
is inevitably concerned with practical experiment | reasonable and intelligible It 1s quite sure that 
it has not yet attained the precision of knowledge | no sentmel stands across the path to forbid our 
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VITALISM AND MECHANISM 


PROGRESS BY EXPERIMENT 
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further advance We hear much discussion of the 
relative philosophical merits of mechanism and 
vitahsm both contaim elements of truth, but the 
whole truth 1s neither in the one nor m the other 

There 1s no more reason for expecting to explain 
hfe m terms of physics than physics ın terms of 
hfe The powers of the human intellect alone are 
the mut to our understanding of either When a 
physical event occurs in a hving cell or creature 
it has a physical cause, which, assuming we are 
skilled and clever enough, we can discover If, 
however, as Jeans says, all physics is ultimately 
mathematics, and the order behind the universe 1s 
mathematical, then, mathematics being a function 
of one corner of the human mund, physics is 
ultimately physiology! Philosophically we can 
have 1t which way we hke practically, in biology, 
we must make good and significant experiments 
and observations 


COMPETITION AND Co-oPERATION 


If we suivey the totality of hving things, we see 
two main forces at work: that of competition or 
the survival of the fittest , that, on the other hand, 
of co-operation in the service of the community 
The higher animals are communities of cells—and 
the cells must work together or the commumty 
will perish Man ıs a gregarious creature , he hved 
at first as a member of a family, then as a member 
of a tribe, more recently as a member of a nation 
Some day, 1t ıs certain, he will hve as a member of 
mankind The evolution of mankind as a living 
organism has been extraordinarily rapid ın recent 
years , that of man the individual is bound to be, 
at the present stage and hereafter, very slow 
Already we see, 1n such organisations as the League 
of Nations, the idea at work of mankind as a single 
orgamsm, trustang not chiefly to the survival of 
the fittest, but to the principle of co-operation 
The conception of mankind as a hving biological 
unit ıs one of great significance for the future of 
the race By eugenics, so far as 1t 18 practicable— 
and with further knowledge 1t may become not only 
practicable but easy—we shall ensure that survival 
of the fittest shall continue to keep the race from 
degeneration, withqut the bloodshed and cruelty of 
itsnaturalincidence Byco-operation we shall make 
certam that the malignant growths of national 
hatreds do not wreck an otherwise healthy organism 


Tur CLAms or Bronroav 


I make strong claims for biology—but do not 
think I am advertismg my own wares Indeed, if 
I can analyse my motives properly, I am protesting 
against My own ignorance of, my own lack of 
education in, the most interesting things m the 
world Had I spent a httle less time at Latm 
and Greek, had the theory of equations and the 
convergence of infinite series loomed a httle less 
large on my horizon, I might have had time, if 
someone would have taught me, to learn about 
hving things at an age when they could be remem- 
bered Knowing just enough, however, to realise 
the wonder, the beauty, the complexity of hfe in 
16s scientific sense, and the degree to which workers 
with every variety of mind can contribute to the 
living organism of biological knowledge, I have set 
out to urge that the claims of biology must be 
treated very seriously 

lhere are not many depaitments of knowledge 
in which its contribution can be neglected , there 
ale not many aspects of hfe which can iemain 
indifferent to its teaching Nearly half a century 
ago died Francis Maitland Balfour, brother of Mrs 
Sidgwick, a man whose early promise—could it 
have been fulfilled—would have placed him among 
the greatest of Cambmdge biologists Another 
brother Arthur James Balfour, died recently all 
his hfe à friend, and far more than a fnend, of 
Science, even m his last years he rendered, by his 
counsel, very important service to medical research 
and to apphed psychology Henry Sidgwick him- 
self, were he alive to-day, would have been one 
of the first to see the significance of biology, 1n its 
wider aspects, in matters of human conduct The 
days fortunately are gone when children had to be 
informed that babies are sent down ready-made 
from heaven The stage has been passed where 
full-grown men and women can be told that the 
ideas of absolute good or evil are derived from the 
Same mysterious source Henry Sidgwick’s ethics 
was in keeping with the pomt of view of to-day, 
that the idea of good 1s intimately associated with 
the highest welfare of the race, with the notion 
that the health, the happiness, the wisdom, the 
beauty of mankind as a sentient hving organism 
must be the final arbiter m deciding what is good 
and right 
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be the radius of a configuration, arbitrarily assigned 
beforehand Letus endeavour to constructa gaseous 
configuration with this radius If such a con- 
figuration be capable of bemg constructed, let us 
in u1magmation take a journey inwards to the centre, 
starting from the boundary Let M be the total 
mass, M(r) the ‘surviving’ mass left inside the 
sphere of radius r when we have reached the 
distance r from the centre Then M — M(r) 1s the 
mass already traversed Consider now the influence 
of hght-pressure If L ıs large, hght-pressure will 
be large and will balance an appreciable fraction 
of gravity, and accordingly the density-gradient 
will be small Butif L ıs small, hght-pressure will 
be small, and the density-gradient will be large 
Thus, when L ıs large, we shall have traversed a 
smaller mass M — M(r) ın the shell between 7, and 
r than when L ıs small. Consequently, when L is 
large, M(?) will be larger than when L 1s small 
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In other words, as we journey inwards, when L 1s 
small we ‘ consume our mass’ faster than when L 
is large If L 1s sufficiently small, we may have 
consumed our whole mass M before we arrive at 
the centre, ın that case the only configuration of 
radius r, and mass M is a hollow shell internally 
supported by a mgid spherical surface If L 1s 
sufficiently large, we shall, however, tend to have an 
appreciable mass M(r) surviving unconsumed how- 
ever near we approach the centre, and this surviving 
mass M(r) can only be packed inside r at the cost 
of high density with violation of the gas laws 
Thus these configurations for large L must be 
centrally condensed For small L, on the other 
hand, no configurations of radius 7, and mass M, 
unsupported, can exist, and the actual configura- 
tions must be ‘collapsed’ ones ‘Collapsed’ 
configurations prove to be much more nearly homo- 
geneous than ‘ centrally-condensed ’ ones 


Scientific Centenaries in I93I. 


\ ITH the forthcoming celebrations m London 
in September, first of the centenary of the 
discovery by Faraday of electromagnetic induc- 
tion and then of the centenary of the British 
Association, the year 1931 promises to be one of 
outstanding interest to men of science, especially 
as these events will be preceded by the Second 
International Congress of the History of Science 
and Technology, also to be held in London At 
Cambridge, too, a committee of distinguished men 
has been appointed 1n connexion with the centenary 
celebiations of the birth of Maxwell (1831-1879) 
Among other famous physicists who were born 
the same year as Maxwell were P G Tait (1831- 
1901), D E Hughes (1831-1900), Sır Francis 
Bolton (1831-1887), a founder of the Institution of 
Electrical Engineers, S H Burbury (1831-1911), 
and Johannes Bosscha (1831-1911), once the 
acknowledged leader of Dutch physicists , while a 
hundred years ago died J T Seebeck (1770-1831), 
the discoverer of thermo-electricity, and Henry 
Foster (1796-1831); the Copley Medallist of the 
Royal Society m 1827 Two hundred years ago, 
on Oct 10, 1731, Cavendish was born at Nice 
Among the anniversaries of 1931 of great interest 
to mathematicians 1s that of the tercentenary of 
the death of Henry Briggs (1561-1631), the first 
Gresham professor of geometry, and fom 1620 
Savihan professor at Oxford, an appomtment in 
which he succeeded Savile himself The first ım- 
prover of logarithms after Napier, Briggs wrote two 
great works, his “ Arithmetica. Logarithmica " and 
* Trigonometria Britannica” At his death Briggs 
was buried beside Savile in the chapel of Merton 
College Another well-known name 1s that of Brook 
Taylor (1685-1731), “ one of the most able British 
mathematicians after Newton", and secretary to 
the Royal Society Baron Maseres (17 31-1824), 
the mathematician and judge, was born the year 
Taylor died Maseres, Taylor, Briggs, Burbury, 
Cavendish, and Tait, hke Maxwell, were all gradu- 
ates of Cambridge, while last century, few Cam- 
bridge mathematicians had a higher reputation 
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than E J Routh (1831-1907), who shared the 
Smith prize with Maxwell The year 1881 also 
saw the death of the remarkable French woman 
mathematician, Sophie Germain (1776-1831) 

Of the names of astronomers recalled by the 
passing of a century, mention may be made of 
Jean Lous Pons (1761-1831), the discoverer of 
37 comets, of the Rev F Fallows (1789-1831), 
the first Royal Astronomer at the Cape of Good 
Hope, where he died, of Edward Stone (1831- 
1897), who was the predecessor of Gill at the Cape, 
and Bredichin (1831—1904), the successor of Otto 
Struve at Pulkova Observatory A very notable 
achievement ın astronomy 1s recalled by the ter- 
centenary of the observation by the philosopher 
Gassendi, on Nov 7, 1631, of the transit of Mercury 
across the sun’s disc The occurrence had been 
predicted by Kepler, but Gassendi alone among 
his contemporaries appears to have made adequate 
arrangements for observing the transit, and happily 
his foresight and ingenuity were amply rewarded 
by his success 

Other distinguished men of sciehice born a hun- 
dred years ago include the American agricultural 
chemist, Samuel Wilham Johnson, whose two 
books, “How Crops Grow”, 1868, and “ How 
Crops Feed ", 1870, were translated into French, 
German, Russian, Itahan, and Japanese. the 
German chemist, Hans Hemmch Landolt (1831- 
1910), who was spoken of m the Journal of the 
Chemical Society as “the patnarch of physical 
chemistry”, and the Biitish chemists, Matthiessen 
(1831—1870), Northcote (1831-1869), Bloxam 
(1831—1887), and Atkinson (1831-1900), all of whom 
enriched chemical literature The year 1831 also 
saw the buth of the great Austrian geologist, 
Eduard Suess (1831-1914), Copley Medallist of the 
Royal Society ın 1903, whose name 1s now to be 
seen on a tablet affixed to 4 Duncan Terrace, 
Ishngton, where he was born, of Carl Albert 
Oppel (1831-1865), the eminent German paleonto- 
logist , of Othniel Charles Marsh (1831-1899), long 
m charge of the division of vertebrate palzonto- 
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logy 1n the United States Geological Survey, and 
the discoverer ın 1871 of the fitst pterodactyl re- 
mains, and of Eugéne Renevier (1831-1906), the 
distinguished Swiss geologist Swiss science ıs 
also represented by Francois Huber (1750-1831), 
the naturalst, who, though smitten with blindness, 
wrote a notable work on the habits of bees, 
British surgery 1s represented by John Abernethy 
(1764-1831), of St Bartholomew’s Hospital, one 
of the foremost medical teachers of his time , the 
birth of British industrial chemistry by Archi- 
bald Cochrane, ninth Earl of Dundonald (1749- 
1831), who wrote an account of coal tar and estab- 
lished works for the manufacture of soda from 
common salt, but reduced himself to penury 
The bicentenary of the birth of Erasmus Darwin 
(1731-1802) will not only recall an interesting 
figure of the eighteenth century, but also will 
serve to remind us that on Dec 27, 1831, his 
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famous grandson, Charles Darwm, left England m 
HMS Beagle 

In the realm of engmeermg and invention 
many interesting centenaries will fall due Sir 
Hugh Myddleton, who gave London 1ts first water- 
works, died ın 1631 , Patrick Miller, who, with the 
aid of Symington, experimented with steam-boats 
in 1788, was born in 1731, while 1831 saw the deaths 
of Symington himself, of Blenkinsop, a pioneer of 
the locomotive, of Sir Samuel Bentham, and of 
Henry Maudslay, probably the finest mechamcian 
of his day The same year saw the birth of Sir 
Andrew Noble, the great artillerist, of Ludwig 
Nobel, ‘the Baku oi king’, of Pullman, maker of the 
first sleepmg-car, and of James Starley, who “ by 
his improvements rendered bicycles and tricycles 
machines capable of general use", and by his 
energy raised Coventry to the position of a centre 
of industry 


Obituary. 


Dr Extwoop HENDRICK 
FRIEND cannot be defined He1s never made 
he comes, when and how who shallsay? Only 

where the wind hsteth He cannot be a woman 
subtle, homosexual harmonies tie the relationship 
He 1s the greatest and rarest of discoveries the 
Inestimable loss The mtensity of friendship may 
vary greatly waiting as 1t does upon opportunity 
for its upgrowth, ripening with time, 1ts character 
1s of instant determination: at least, you' know at 
once who are the people you will like 

Ellwood Hendrick, almost by his name, made 
instant appeal to me ten years or so ago when we 
met at one of our summer chemical gatherings 
To write the common, catalogued, laudatory notice 
of such a man 1s impossible, the more as he has no 
base professional clam When with him I had 
the feeling that ‘‘ Rap van Winkle " was at hand, 
having Jefferson's inspired presentation of the 
delinquent in mmd—a vision unfortunately ım- 
possible to the modern generation Hendrick was 
a bit of a Rip and both in build and manner of 
Dutch complexion, with sufficient Diable au corps, 
I beleve of Insh ongin, to make him artist and 
humorist as well—no mere testubical chemist 
Giving avuncular advice on the study of chemistry, 
he could slyly write— 


You’d better join the Church before 
This course 1s well begun, 
Because you'll need to exercise 
The art of faith, my son 


I used to thmk theology 
Was rather rough on doubt 
But chemistry with ions beats 
Theology all out 


Long an admirer of Lafcadio Hearn—the 
strangest of hybrids, Greek-Irish by descent—in 
reading his “Iafe and Letters", by Elzabeth 
Bisland (1906), I had wondered what manner of 
man the Ellwood Hendrick could be to whom 
Hearn had addressed such wonderful outpourings, 
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even calling him ‘ Dear, Devihshly Dehghtful, Old 
Fellow ’ (m1891) Hearn wrote his friend's epitaph 
in using these words This ıs what I at once found 
him to be We exchanged letters freely and ıt 
took me but'a short time to fathom the secret of 
Hearn's love of the man The full story of this 
friendship was given by Hendrick, m an essay he 
contributed to the Bulletin of the New York Public 
labrary last year, he had presented the precious 
originals of the Bisland letters to the Library m 
1919 

Hendrick tells how he first met Lafcadio Hearn, 
in 1888, m New York, at a select gathermg of 
hterary people, including Ehzabeth Bisland—the 
most beautiful woman he ever saw Hearn was 
then on his return from two years m the French 
West Indies, this was a year before he went to 
Japan Quickly seeing how utterly miserable 
Hearn was ın the presence of strangers, owing to 
his intense shyness, accentuated by his partial 
blindness, Hendrick soon took him away—as an 
old Heidelberg Corps student should, naturally to 
‘a none too respectable beer cellar’, the only 
possible place of resort ın the circumstances The 
beer fulfilled its divine appointed purpose They 
talked of many things In the end Hendrick re- 
solved that here was his opportunity 


" . that if this man would only let me, I would 
cultivate his frendship and be with him as much as 
I might, for ıt seemed as though, through him, a 
hght was dawning on my horizon 

* Perhaps I had better explain a httle about myself. 
I had studied chemistry abroad and had planned to 
organise a great synthetic organic chemical industry 
in the United States It had started and proceeded 
for three years until we finally produced excellent 
materials But our sales organisation was defective, 
tariff changes and a bad year ensued, there arose 
disagreement among the proprietors, the bonds fore- 
closed and that was an end to it all forme I was 
young and foolish and resolved to have nothmg more 
to do with chemistry which had been, I felt, a false 
mistress to me The dreams of my boyhood and 
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young manhood were shattered, I beheved my future 
to have been destroyed, that nothing but common- 
place things would be available to me and that the 
whole business of hving was hardly worth while I$ 
was easy enough to make a living by sticking to my 
Job but even if ıt did lead to a better post and more 
pay ıt lacked the distinction on which I had set my 
heart—and been disappointed In short, my ambition 
was hardly to be recognised 

** [ did not tell these things to Lafcadio as I have told 
them here but he sensed the situation And just as I 
resolved that night to óhng to this man in the hope 
of enlightment, I believe he resolved to fan the almost 
extinct spark of ambition in his new companion, who 
was ten years his junior, until 16 might buin again and 
warm his disappointed soul ” 


Ellwood Hendrick was born at Albany, N Y , on 
Dec 19,1861, he died 1n his New York home on Oct 
29, 1930 Educated for the most part abroad, at 
twenty he became manager of the Albany Amiline 
Dye Works—it ıs not surprising that he was un- 
successful He then spent over thirty years in 
insurance work He returned to chemical work, 
m 1917, with the Arthur D Little Co , Cambridge, 
Mass In 1924, he was appointed curator of the 
Chandler Museum in Columbia University Of late, 
he exercised a great influence upon the social 
development of Columbia students, seeking to make 
them men of the world All sorts of willing helpers 
came to his aid—distinguished actresses and others 
He had a very pretty pen, as all know who have 
his delightful volume of “ Percolator Papers " 
(Harper Bros , 1919), a model in 1ts way—named 
after the organ of the New York Chemists’ Club 
He could write on subjects so far apart as Saul of 
Tarsus and C,H,OH—even ascribe to the latter 
the greater influence for good in the world 
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Hendrick was a perfect letter writer Early in 
March of last year, ‘he wrote me a rapturous account 
of '* Green Pastures ", the work of his friend Mare 
Connelly “I’m so full of 16, I want to write about 
it to some sympathetic soul " To him it was a 
wonderful picture of the way 1n which the ‘darkies’ 
took the Bible and adjusted xt to their own minds 
(This may not be without repercussion upon our- 
selves, 1f we consider what is the effect upon 
students of textbook tarradiddles and modern 
pseudo-scientific mysticism ) “It ıs all real from a 
simple and childish point of view that everybody 
had once I urge you toseeit It1s free from all 
the offensiveness of apologetics " Huis charm, in 
fact, lay ın hus bemg himself a primitive In 
“ Green Pastures ’’, Hendrick was in the element 
native to his spirit Henry E ARMSTRONG 





WE regret to announce the following deaths 


Mr T F Bourdillon, formerly conservator of forests, 
Travancore, on Dec 19, aged eighty-one years 

Dr Geo F Freeman, director of the Federal 
Experiment Station at Mayaguez, Porto Rico, since 
April last, an authority on cotton breeding, on 
Sept 18, aged fifty-three years 

The Right Hon Lord Melchett, PC, F RS, charr- 
man of Imperial Chemical Industries, Ltd, on Dec 
27, aged sixty-two years 

Prof John Munro, emeritus professor of mechanical 
engineering at the University of Bristol, on Dec 19, 
aged eighty-one years 

Prof Pierre Termier, Inspector-General of Mines 
and Director of the Service de la Carte Géologique, 
who was elected ın 1909 a member of the Section of 
Mineralogy of the Paris Academy of Sciences, aged 
seventy-one years 





News and Views. 


We have on more than one occasion had suggested 
to us that articles on investigations being carried on 
at vaiious 1esearch centres would be of interest to 
scientific workers elsewhere The selection of such 
centres 1s, however, a httle difficult, and the result 
might be regarded as, invidious, unless it referred to 
the activities of a particular mvestigatoi and the 
group of workers around him After all, scientific 
research 1s peculiarly individual whether carried out 
alone or with the help of others It seemed to us, 
therefore, that an approach to investigators them- 
selves, inviting them to state the main subjects to 
which they are now devoting attention or problems 
which they would like to see solved, might lead to 
some interesting and suggestive notes Inquiries, 
with this intention, have been sent to a number of 
people engaged in research, and m another column 
we associate replies received with the birthdays of 
those who have sent them It ıs proposed throughout 
the yeai to publish similar notes under the title of 
* Birthdays and Research Centres ", and we believe 
that the information thus brought together will 
prove of wide interest 


In the issue of NATURE for Dec 27, under * News 
and Views", reference 1s made to ''the birthday 
anniversaries of three veteran workers in science and 
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educational progress" In the ease of Dr Wilham 
Garnett, who celebrated his eightieth birthday on 
Dec 30, mention should be made of his work in 
Neweastle and the counties of Northumberland and 
Durham during the ten years he resided in Newcastle- 
upon-Tyne When ım 1884 he was appointed punerpal 
and professor of mathematics in theeDurham College 
of Science in Newcastle, he found the College still in 
occupation of temporary premises ill adapted for its 
work Circumstances combined to crown Dr Garnett’s 
insistent advocacy for the erection of special buildings , 
a site was acquired, and building operations begun 
with the north-east wing, which was opened in 1888, 
to be followed. six years later by the completion of the 
south-east and south-west wings In 1894 Dr Garnett 
resigned the principalship to take up the organisation 
of technical education for the London County Council 
Since that time the work in Newcastle has progressed ; 
not only is the main building completed, but also 
many others have been erected on the site, in con- 
nexion with whatis now known as Armstrong College 
Further, ıt was mainly on Dr Garnett’s mitiative 
that the University of Durham sought and obtained 
a supplementary charter, which provided for the 
admission of women to degrees in all Faculties save 
that of theology, a restriction removed later when 
the University was reconstituted Finally, Dr Gar- 
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nett took an active and prominent part in promoting 
and organising schemes for techfical education, not 
alone in Newcastle, but also in the counties of North- 
umberland and Durham. 





JAN 5 is the bicentenary of the death of Etienne 
Francois Geoffroy, the French chemist and physician, 
who was a fellow of the Royal Society and a member 
of the Paris Academy of Sciences Born in Paris, 
Feb 13, 1672, the son of a well-to-do pharmacist, 
Geoffroy studied at Paris and Montpellier, visited 
various parts of France, and came to England as 
physician to the French Ambassador In 1707 he was 
made professor of chemistry at the Jardin des Plantes 
and later on became Dean of the Faculty of Medicine 
at the Collège de France He did much by his per- 
sonal influence to mitigate the severity of the strife 
then raging between Parisian physicians and surgeons, 
and he was the author of a “ Traté de la matiére 
médicale’? which was published after his death 
** Geoffroy ", says Senier, “ was the first to construct 
Tables of Affinity, ın which the substances are arranged 
in columns, each having successively less attraction 
for the one mentioned first This was undoubtedly 
a very great advance, and led directly to the important 
work of Bergmann” Geoffroy’s younger brother, 
Claude Joseph (1685-1752), also a member of the 
Paris Academy of Sciences, wrote some sixty memoirs 
on natural history and chemistry, while his son, 
Etienne Lows (1725-1810), a correspondent of the 
Institut, was the author of the ‘‘ Histoire des insectes 
des environs de Pans " and other works 


EARLY last year we directed attention to the 
pamphlets issued by the Safety in Mines Research 
Board headed “ What Every Mining Man should 
Know" The third of these pamphlets has just been 
issued and has for its title "How Some Firedamp 
Explosions are Prevented” The pamphlet explains 
in simple language the various methods used to safe- 
guard against gas explosions (to use the phrase of the 
pamphlet itself) It would perhaps have been wiser 
to have spoken everywhere not of a safeguard against 
gas explosions but of minimising the danger of gas 
explosions, becamse it cannot be too often repeated 
that no invention yet produced is an absolute safe- 
guard against explosions, but that the various modern 
methods described in this pamphlet do make explo- 
sions of firedamp far less hkely to occur It 1s need- 
less to say that the pamphlet is well and clearly 
written, but 16 may be doubted whether 1t will really 
accomplish its desired end — First of all, as has al- 
ready been pointed out, 1t 1s doubtful whether any 
large number of coal mmers will even take the trouble 
to read these pamphlets In the second place, 1t will 
be seen from the Annual Report of HM Chief 
Inspector of Mines foi 1929 that in that year there 
were 68 explosions of firedamp causing accidents, of 
which no less than 50 were caused by the use of naked 
hghts It ıs obvious that until the prohibition of 
naked lights in collieries 18 carried much further than 
it is at present, explosions of firedamp are bound to 
occur Nevertheless, 1t is obvious that the more 
widely information such as that contained in the pre- 


No 3192, Vou. 127] 


NATURE 


[JANUARY 3, 1931 


sent pamphlet is disseminated among coal miners, 
the greater 1s the probability that the men themselves 
will learn to take efficient precautions agamst such 


~ occurrences 


Tum Report of the Science Museum for 1929, 
recently published by the Board of Education, 
contains statistics of the number of visitors, par- 
taculars of the progress of the various departments, - 
hsts of acquisitions and their donors, and the report 
to the Board of the Advisory Council, of which Sir 
Hugh Bell has for many years been the char- 
man ‘That the popularity of the Museum has in- 
creased during the last few years, and especially 
since the opening of the new galleries in Exhibition 
Road, ıs well known The efforts made to meet the 
public taste have indeed been so successful that at 
times the galleries have been inconveniently crowded 
Attendance charts included in the Report show, as 
might be expected, three peaks coineicding with the 
school holidays at Christmas, Easter, and August, 
when the Museum is thronged with boys and guls. 
The working models, a feature the Museum owes to 
the late Mr Isaae Last, have always proved attrac- 
tive, and though it may be doubted that the working 
of, say, the Rateau steam turbine, 1s understood by 
many who turn ib round, there are simpler exhibits 
which the young can understand With 1eference 
to this, the Report says “A most interesting and 
instructive series of working models, within the 
range of their intelhgence, could be designed and 
exhibited ın a special gallery or galleries, which would 
serve as an introduction to the exhibits in the main 
galleries’? There 1$ no room at present for such a 
collection, but a commencement has been made with 
the construction of the models required 


THE question of further accommodation at the 
Science Museum 1s referred to several times in the 
Report, which states that it 1s not possible to 
exhibit certain objects or develop some of the 
collections, owing to the want of space About 
seventeen years ago, the late Sir Francis Ogilvie read 
a paper on the Science Museum to the Royal Society 
of Arts, and this, when published, contamed a plan of 
the new buildings as suggested by the Departmental 
Committee on the Science Museum and the Geological 
Museum The plan showed a range of buildings 
extending from Exhibition Road to Queen's Gato. 
Had the War not intervened, no doubt the whole 
of this scheme might by now have been well advanced. 
But so far only one of the three sections has been 
erected When the great advances made during 
the last quarter of a century in physical science, 
engineering, and technology are taken into considera- 
tion, we are not surprised that the growth of the 
collections has outstript the growth of the Museum 
buildings The new Geological Museum is now being 
constructed, and ıt 1s to be hoped means will be found 
for carrying on with the second section of the Science 
Museum In its scope, the Science Museum reflects 
very fully the great industries on which the material 
progress of Great Britain depends, and at the same 
tıme recalls the work of the great pioneers who made 
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us, at one time, the engineers and manufacturers 
for the whole world It 1s of the greatest value for 
technieal men, teachers, and students to be able to 
study both past and present practice, as they can 
do at the Science Museum, while the importance 
of the Museum as an educational institution 1s 
proved by the use made of ıt by the schools of London 
and elsewhere 


HrrggRTO European broadcasting has been very 
suecessful in avoiding interference between the 
waves from transmitting stations, but recently there 
has been serious interference between London 
Regional, Muhlacker, Graz, and what 1s apparently 
a harmonie from the Warsaw station This is due 
partly to the small space 1n. the broadcasting spectrum 
allotted to each of the transmitting stations and to 
the very high powers now being radiated into space 
by some of them, but ıt ıs mainly due to the fact 
that the European broadcasting conferences have 
not the power to control and dictate to the trans- 
muitting stations Some of the countries, also, do not 
respond to their recommendations Luckily, happy 
relations hold between the broadcasting authorities, 
and so a remedy for the Muhlacker interference—which 
has sometimes taken away nearly all the pleasure of 
listening to the London Regional transmission 1n the 
south of England—will be devised The power at 
present emitted from Muhlacker 1s 70 kilowatts, and 
as 1t 1s proposed to double it ın the future, the neces- 
sity of preventing interference 1s urgent Judging 
from the number of very high power transmitting 
stations at present being erected ın Europe, it would 
be well for the broadcasting authorities to look ahead 
and take steps to avoid interference In this respect 
Europe 1s not so happily situated as the United States, 
where there is a central authority appointed by the 
Government which can dictate to and control the 
various tiansmitting stations In the States, also, 
there 1s no risk, as ın Europe, of disagreement between 
two nations on political issues 


Tae section for scientific and optical instruments 
and photographic apparatus at the British Industries 
Fair, Olympia, London, Feb 16-27, will occupy some 
6000 square feet on the ground floor of the Grand 
Hall A jomt exhibit has again been organised by the 
British Optical Instrument Manufacturers’ Associa- 
tion There will be mstruments for all branches of 
research and industry and for educational purposes, 
including a particularly fine exhibit of visual aids to 
teaching It 1s, perhaps, not generally known that 
British manufacturers of optical glass supply lenses 
to America for cinema cameras and projectors, and 
that one firm is actually exporting the bulk of its 
spectacle lenses to the United States Every kind of 
modern optical instrument 1s obtainable from Bnitish 
manufacturers, and there are some British instruments 
not made elsewhere which are used all over the world, 
including Germany ‘There will be a novel display 
“of marine and aenal hghtng equipment, mcluding 
a flashing buoy-hght and aerodrome floodlights and 
models of lighthouses and airway beacons The 
section for chemicals at the Fair will occupy some 
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11,000 square feet on the ground floor of "s. ab one fume, the engmeers and manufacturers | 11,000 square feet on the ground floor of the Gran Grand 
Hall Invitations ¢o the Fair may be obtained by 
scientific workers, teachers, and others on application 
to the Department of Overseas Trade, London, which 
entitle the holder to travel to and from the Fair by 
rail at the rate for a single journey plus a third 


A DEMONSTRATION of the work being carried out in 
radiology by the Radiological Branch of the Research 
Department, Woolwich, was given on Dec 18 and 19 
The items were demonstrated by members of the staff, 
and a general summary was delivered afterwards by the 
director, Mr V E Pullin Among the items demon- 
strated were the followmg —Exhibits illustrating 
' the technique in the preparation of radiographs of 
metallic objects, the designs and construction of ex- 
perimental X-ray transformers, together with their 
accessory apparatus, an experimental X-ray equip- 
ment designed to work at 250,000 volts, with either 
valve or mechanical rectification, and with or with- 
out smoothing condensers, oscillograph studies of 
the surrent and voltage wave forms in an X-ray 
circuit, the construction of experimental X-ray 
tubes up to 300,000 volts, apparatus for the radio- 
graphic examination of gun tubes and similar heavy 
forgings demonstrations of X-ray crystal analysis 
of steel by means of hne spectra, where precision 
measurements to an accuracy of one in a thousand 
were shown, also X-ray analysis of explosives and 
propellants, together with new designs of X-ray 
spectrum apparatus A large number of guests, both 
from the Services and outside academic and industrial 
organisations, were present 


Iy a communication elsewhere in this issue, Dr 
V F Hess again raises the question of whethei part 
of the cosmic radiation may come from the sun 
There can be no question that any solar component 
is very small, and that the accuracy of most of the 
older measurements would not have sufficed to show 
its presence Dr Hess considers, however, that this 
is established by recent work of Hoffmann and 
Lindholm with a large high-pressure apparatus, which 
has been used at a height of 2456 metres at Muottas 
Muraigl, in the Engadine These observers found 
consistently that the ionisation due to the penetrating 
1ays was about one-half per cent greater by day than 
by mght, and, moreover, that the absorption co- 
efficient of the difference ın 1onisation was about the 
same as that of the whole of the cosmic radiation 
Dr Hess takes the view that it is legitimate to 
suppose that the difference represents the contribu- 
tion of the sun, and that the absorption measurements 
show that this 1s at least as hard as the main radiation 
Corlin’s conclusion—based on a Statistical analysis— 
that the sun 1s not a radiator, 1s referred to lack of 
precision 1n the data employed by hım If Dr Hess’s 
views prove to be correct, and the sun, and so pre- 
sumably all stars, are to be regarded as sources of the 
rays, 16 will become desirable to reconsider critically 
the alternative view that they arise in interstellar 
space 


CONSIDERABLE interest and no little controversy 
was aroused ın America ın 1927 by the announcement 
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that Mr Harold Cook had discovered metates for 
grinding corn and an arrowheadein association with 
fossilised mammalian bones of Pleistocene age in the 
Holloman gravel pit at Fredenck, Oklahoma In 
view of the verdict passed on similar discoveries 
which have served as a basis for a clam for a high 
antiquity for man on the American continent, 1t 1s 
not surprising that the announcement was received 
with considerable reserve, and the conclusion that the 
Oklahoma gravels afforded evidence of the contem- 
poraneity of man and a Pleistocene fauna in America 
was questioned by more than one anthropologist of 
standing The accuracy of the interpretation of the 
geological evidence by Mr Harold Cook and others 1s 
now disputed by Dr O F Evans, of the University of 
Oklahoma, ın a communication to the Journal of the 
Washington Academy of Sciences, vol 20, No 19 
Dr Evans, in the light of his wide experience of the 
geology of the region, maintains that the gravels of 
the Holloman pit are a redeposit made after a period. 
of post-Pleistocene uphft, having been eroded by a 
stream in the bed of which the pit was situated 
This stream was diverted shortly after the 1edeposit 
was made The artefacts which were found 1n associa- 
tion with the fossilised bones had been lyimg on the 
surface of the gravels when the latter were eroded, 
and were redeposited with them Dr Evans’s citation 
of similar deposits m the adjacent area supports his 
view, to which the relatively 1ecent character of the 
artefacts—in any case, an element of doubt—gives 
further cogency Once more ‘ indisputable * evidence 
for Pleistocene man in America has failed to carry 
conviction 


THE sixteenth meeting of the International Geo- 
logical Congress will be held ın the United States in 
1932, with headquarters at Washmgton A series of 
excursions, to occupy about ten days late in May, 1s 
being arranged to precede the general sessions — these 
will be partly in the north-east, to suit the con- 
venience of those arriving at New York , partly in the 
southern States, startmg from Washington, and m 
addition there will be a transcontmental trip for 
those landmg at San Francisco The Organisation 
Committee 1$ planning the preparation and publica- 
tion of & monograph on the petroleum resources of 
the world, and papers on this subject will be con- 
Spicuous in the programme of the general sessions 
The latter are provisionally fixed for the early part of 
June Other topics proposed for special consideration 
include estimates of geological time, problems of 
batholiths and metalhferous deposits, sedimenta- 
tion, geomorphology of arid regions, and fossil 
man Suggestions for other topics are mvited, and 
should be sent to the General Secretary After the 
general sessions, two alternative transcontmental ex- 
cursions are proposed, each occupying 32 or 33 days, 
and two shorter excursions, one to the iron and copper 
districts of the Lake Superior region (13 days) and 
the other to Oklahoma and Texas (10 days) If 
desirable, the latter may be transferred to the group 
of excursions precedmg the general Sessions, 1n. order 
that petroleum geologists may not be excluded from 
one of the trenscontmental trips. Excursions to 
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Alaska and the Hawauan Islands are also under con- 
sideration, and will be arranged if a sufficient number 
of visitors express the intention of taking part All 
inquiries should be addressed to the General Sec- 
retary of the Organismg Committee, Sixteenth Inter- 
national Geological Congress, Washington, D C 


THE first annual report of the Executive Council of 
the Imperial Agricultural Bureaux has been published 
Hight bureaux dealing respectively with soil science, 
animal nutrition, animal health, animal genetics, 
animal parasitology, plant genetics (crops and herbage 
plants being considered separately), and fruit produc- 
tion were set up in 1929 under the directorship of the 
heads of the research institutes in Great Britain at 
which they are located The chief officer, however, 1n 
almost every case has had tramung or experience in 
some part of the Empire overseas The main function 
of the bureaux 1s to act as clearing-houses of nforma- 
tion in that branch of agncultural science with which 
they are concerned, and to promote dnect contact with 
research workers overseas Airangements have been 
made for the collection of research information from all 
parts of the world and for summanies to be disseminated 
to all workersin the Empire Although the first year 
was necessarily devoted largely to organisation, several 
of the bureaux have already been able to make a start 
in the distribution of the mformation they have 
collected Research work 1s not undertaken by the 
bureaux, but they are able to put workers in different 
countries encountering similar difficulties into touch 
with each other, and thus aid co-operation As 
regards finance, all the Empire countries represented 
on the Executive Council contribute a share to a 
common fund A sum of £20,000 was orginally sug- 
gested as the total yearly contribution, and estimates 
for next year amount to £19,300 Each bureau 1s 
being encouraged to develop along its own hnes, but 
although there may be diversity of detail they all have 
a common object—service to the workers on agrı- 
cultural science in the Empire The success of the 
bureaux, however, depends on the measure of support 
given by the research workers and the use they make 
of them 


AN Association of International Patentees, Incor- 
porated, with headquarters in New York and corre- 
sponding-secretaries ın various parts of the world, has 
recently been formed Its objects are to care for the 
interests of patentees and their congeners, to promote 
improvements ın patent law, to help patentees to find 
financial support, to organise exhibitions and con- 
ferences, and to supply information The movement 
1$ at present mainly centred in the United States, 
though it aspires to become international Its vice- 
presidents include eleven ministers of various nations 
accredited to the United States, Dr Hugo Eckener, 
Prof Einstem, and two distinguished representatives 
of Canada and Brtısh Honduras The advisory 
board 1s drawn from England and the United States, 
the committee on scientific and educational research 
from Canada and the United States, and the advisory 
committee on patents from foreign diplomatic repre- 
sentatives accredited to the United States National 
councils are in process of formation in other parts of 


JANUARY 3, 1931] 


NATURE 


33 





the world The success of such a body in exerting 
international influence and in attaimung its objects— 
particularly the notoriously difficult one of finding 
financial support for struggling inventors—must 
depend mainly on the personality and enthusiasm 
shown by its more active promoters, and the probable 
extent of 1ts success can scarcely be predicted at this 
early stage 


PLANS for a new buildmg at the Massachusetts 
Institute of Technology contain unusual provisions 
for fundamental research and advanced instruction 
in physics and chemistry Funds for starting the 
building, which will jom two wings of the present 
buildings on the east side of the main buildings, 
are available from the gift of £500,000 by Mr 
George Eastman m 1916 The new four-story struc- 
ture will melude a well-equipped shop for the con- 
struction and maintenance of instruments, a lecture 
room, and a joint library and reading room for the use 
of the staff and students ın physics and chemistry 
The research rooms have been designed to permit of 
great flexibility. The construction specifications call 
for a structure of unusual rigidity with foundations of 
heavy reinforced concrete to aid in ehmunating vibra- 
tion An additional separate spectroscopic laboratory 
will be housed in a building which will occupy a site 
in the quadrangle formed by the new physics building 
The two floors of this laboratory will be supported on 
a foundation entirely separate from that of the outer 
walls and the roof of the buildmg ‘This foundation 
is to be more than three feet thick, and composed of 
alternate layers of sand, felt, transite board, ground 
cork, and remforced concrete These elaborate pre- 
cautions are expected to eliminate shocks and vibra- 
tion from industrial processes m the neighbourhood 
and the movement of traffic on adjacent highways 
Provision will also be made for mamtaming extreme 
constancy of temperature m this laboratory The 
equipment wil mclude apparatus which has been 
collected at Leland-Stanford University by Prof G R 
Harrison, who this year jomed the staff of the Massa- 
chusetts Institute as Director of the Research Labora- 
tory of Experimental Physics Plans for a cryogenic 
laboratory for fundamental studies m the science of 
low temperatures are also under consideration The 
main physics building 1s being designed by Messrs 
Carlson, of the architectural firm of Coohdge and 
Carlson, and the spectroscopic laboratory by the 
engineering firm of Charles T Main, Inc 


ACCORDING to an article m Paper Making and Paper 
Sellang, which has been reprinted by the New North- 
fleet Paper Mills, the process of makmg vegetable 
parchment by ummersing suitable paper ın sulphuric 
acid was discovered by W E Game m England in 
1853 After later investigations by the German 
chemist, A W Hofmann, and the development of 
machinery, enabling the production of parchment to 
be carried out as a continuous process, by a Bohemian 
paper-maker, Robert Fritsch, the manufacture of 
parchment developed almost exclusively on the Con- 
tinent, and within a few months of the outbreak of 
War the parchment required for the packing of food- 
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' stuffs for the Biitish Army and Navy was practically 
' unobtainable 


Simce the War, under the mutiative of 
Mr William Harrison (chairman of the Inveresk Paper 
Company), the British Vegetable Parchment Mulls, 
at Northfleet, Kent, have been established, and this 
account of their activity, issued by the mills, 1s 
printed on imitation Japanese vellum made by the 
mills and accompanied by a range of samples of 
British parchment which seems to show that the 
technique of the production of this valuable product 
upon a commercial scale is now fully mastered 


Tur Octobe: issue of Isis, the International Review 
devoted to the History of Science, contains an article 
by the editor, Dr G Sarton, on the discovery of the 
dispersion of hght and the nature of colour The 
first three pages are devoted to an account of pre- 
Newtonian work, including Markus Marci’s decom- 
position of white hght by a prism and his proof that 
the rays so obtained did not change their colour, and 
Gnmaldi’s suggestion that the colours were due to 
different undulations The next thirteen pages are 
occupied by a facsimile reproduction of Newton's 
“New Theory about Light and Colours”, which 
was published in the Philosophical Transactions of the 
Royal Society for Feb 19, 1672 Last year the 
September issue contained Dr Sarton’s article on the 
discovery of the law of conservation of energy, with 
facsimile reproductions of Mayer's ‘“‘ Bemerkungen 
uber die Krafte, etc ", 1n the Annalen der Chemie und 
Pharmacie for 1842, Joule’s '*Calonfie Effects of 
Magneto-Electricity and the Mechanical Value of 
Heat" in the Report of the British Association for 
1843, and a page of Carnot’s manuscript written be- 
tween 1824 and 1832 The comments on the contro- 
versy as to the relative values of the contributions of 
Mayer and Joule sum up the position judicially 


Some months ago the Royal Horticultural Society 
asked for information about portraits of certain 
eminent horticulturists and botanists to complete a 
supplementary volume to Curtis’s Botanical Magazine, 
which will contain the photographie reproductions of 
the portraits and biographical notices of those to whom 
the volumes were dedicated (one hundred in all) All 
but one of these portraits have now been traced 
The portrait required ıs that of the Rev John Clowes 
(1777-1846) He was born at Broughton Hall, near 
Manchester, was a member of Trimty College, Cam- 
bridge, and a fellow of the Collegiate Church, Man- 
chester (now the Cathedral) He gave up the benefice 
on succeeding to the family estates m 1833 In his 
time he was a prominent orchid amateur, and his fine 
collection of orchids was left by will to the Royal 
Botanic Gardens, Kew He should not be confused 
with the famous Swedenborgian of the same name, 
whose portrait now hangs m Chetham’s Hospital, 
Manchester, and who died ın 1831 


Nauxa Poxsx.t (Science and Letters in Poland), pub- 
lished by the Institute for the Promotion of Science 
and Letters in Poland (J Mianowski Funds, Warsaw, 
Staszic Palace, 1930), 1s a periodic publication, the 
first volume of which appeared in 1918 It ıs de- 
voted to general information about the progress of 
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Science ece er ee audae ee eee ee ee oe eee the arts in Poland and abroad, although 
the Polish side 1s naturally the demunating feature 
Unfortunately, the whole of 1t 1s published m Polish 
without even short summazies ın any other European 
language, thereby decreasing its value as a means to- 
wards international co-operation Of the two volumes 
published last year, Vol 12 contains a complete lst of 
all archives, museums, libraries, and scientific institu- 
tions and societies in Poland, with a concise account 
of each, Vol 13 contains some atticles of general 
interest and special articles on the o1 ganisation of learn- 
ing in several European countries There are also ın- 
cluded news of scientific activities both in Poland and 
abroad, reviews of new books, and bibliographies of 
sociology and the history of science (1928-30) 


Dr R S Taytor, Principal Medical Officer, 
Somaliland, reports the occurrence of no fewer than 
eighteen earthquake shocks which were experienced 
at Zeila (11° 20’ N , 43? 30’ E ) between Oct 24 and 
Oct 28 One shock occurred on Oct 24, two on 
Oct 25, twelve on Oct 27,and three on Oct 28 No 
details of times or intensities are given, but the shocks 
weie probably slight and local only, nevertheless, 
the 1eport 1s of interest, because Somaliland ıs not an 
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‘earthquake country’, and earthquakes are very 
rarely experienced there 


- 


Tux following have been elected officers for the yea 
1931 of the Canadian Phytopathological Society 
President —W P Fraser, University of Saskatchewan, 
Saskatoon, Sask , V«ce-Presilent—D L Bailey, Uni- 
versity of Toronto, Toronto, Ont , Secretary-T'reasurer 
—T G Mayor, Tobacco Dragon, Central Expe- 
mental Farm, Ottawa, Ont 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —A physics 
master at Cowley School, St Helens—The Secretary 
for Education, Education Office, St Helens (Jan 13) 
A research assistant in the physical chemistry depart- 
ment of the University of Leeds—The Registrar, 
The University, Leeds (Jan 14) An assistant 
lecturer and demonstrator in chemistry in the Uni- 
versity College of South Wales and Monmouthshire— 
The Registrar, University College, Cardiff (Jan 14) 
A sewage works chemist m the surveyor’s department 
of the Urban District of Dagenham—The Clerk of 
the Council, Council Offices, Valence House, Chadwell 
Heath, Essex (Jan 17) 


Our Astronomical Column. 


Astronomy in Virgi] —Mr S B Gaythorpe appro- 
priately celebrates the Virgil bi-millenary by a paper 
in the November issue of the Journal of the British 
Astronomical Association on the astronomical allusions 
m his poems He notes that Anchises places as- 
tronomy high among the arts that make a nation 
glorious ‘“‘ With the rod they will trace the paths of 
heaven and tell the rising of the stars" (“Aen " VI ) 
"There 1s a well-known problem as to who was intended 
by Virgil for the unnamed companion of Conon ‘‘ Who 
marked out with his rod the whole heavens for man ” 
(^Ecl" TIT) Many astronomers’ names have been 
suggested, but Mr Gaythorpe suggests that the 
allusion 1s sumply to the unknown man who first 
divided the heavens into constellations 

Most authorities have assumed that Virgi was 
quoting from some work that was ancient even in. his 
days when he spoke (in “ Georgie ” I) of the Bull 
opening the year with his golden horns Mr Gay- 
thorpe notes that, there ıs a sense ın which ıt was true 
in his own times * In mid-April Aldebaran could have 
been seen to set heliacally, with the horns of the 
Bull plamly visible m the twilight, and Smus (also 
mentioned m the poem) farther to the left It 1s clear 
that Virgil recognised the practical use of such 
observations for regulating the times of sowing and 
other agricultural operations Mrs Evershed, in a 
companion paper, notes that Dante, m the “ Inferno ” 
and “‘ Purgatorio ’’, makes Virgil give accurate 
information on many points of astronomy Virgil 
seems, however, to have made an error about the 
southern hemispheré, thinking that its inhabitants 
reversed not only summer and winter but also mght 
and day, “ When dayspring comes to us, there 
Hesperus kindles his lamp” (“ Georg" I) In the 
corresponding passage in Dante, the travellers have 
emerged at the antipodes of Italy, so the reversal of 
night and day comes 1n correctly there. 


Spectrum of B Lyre.—A detailed analysis of the 
spectrum of this extraordinary star was undertaken 
at intervals by the late Mr F E Baxandall durmg 
the last ten years of his hfe, and the results of his 
study are now given in the Annals of the Solar Physics 
Obseriatory of Cambridge (edited by Prof F J M 
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Stratton) Two series of spectrograms taken at 
Cambridge, together with an earlier series kmdly 
lent by the Allegheny Observatory, form the basis 
of this investigation, which adds many details to our 
knowledge of this stellar system, without, however, 
deciding conclusively its physical nature The 
absorption spectrum is apparently of dual- origm— 
an oscillating B8—type spectrum, and one of type B5, 
which, though not stationary as previously thought, 
shows only slight radial velocity variations There 
is also a suggestion of a third source of absorption 
lines which may be of the nature of a Trojan planet 
Contrary to earlier hypotheses, the B5 star 1s appar- 
ently smaller and more massive than the B8 star, 
but 1s surrounded by an extensive gaseous envelope 
which is responsible for the bright hnes Several 
outstanding anomalies stil remain  unexplained, 
but tbe memoir is a valuable contribution to the 
subject, and forms a fitting memorial to the labours 
of its origiator = 


Two more Trojan Planets —The Trojan group of 
minor planets 1s growing rapidly Odysseus was 
discovered some months ago, and two more Trojans 
are announced in U A I Care No 307 ‘These were 
discovered. at Komgstuhl on Oct 17, and designated 
UA and UB 1930 Using ares of six weeks, Drs 
Kahrstedt and Stracke have deduced orbits that 
indicate periods so close to that of Jupiter as to 
justify the designation of Trojans The period found 
for UA 1s about a year longer than that of Jupiter, 
but 1t cannot yet be considered as accurately known 
There are now five Trojans (including Odysseus) the 
longitude of which exceeds that of Jupiter by about 
60°, and four (including UA and UB) on the other 
side of J upiter The eccentricity of UA ıs given as 
0 29, so that ıb ıs nearly twice as far from the sun at 
aphelion as at peryhehon The magnitudes of both 
planets are about 144 The interesting planet 944 
Hidalgo, which travels out almost to Saturn’s orbit, 
18 now returning sunward, and an ephemeris 1s given 
for next July m “ Kleme Planeten " , but as the 
magnitude is only 184, ıt will probably not be de- 
tected until the following year Its orbit ıs quite 
cometary, but its aspect has always been stellar 


JANUARY 3, 1931] 


NATURE 





Research Items. . 
Healing in Ontong Java —Measuies taken for heal- | protozoa, and to compaire these with species that 


ing the sick m Ontong Java (Lord Howe’s Island) m 


occur m man Cysts of Entamæba histolytica were 


the Western Pacific are desertbed by Mr H Ian | not abundant and were mostly unmucleate, E colt 
Hogbm m Oceana, vol 1, No 2 Disease, ın common | was found in twenty-two of the monkeys, and E 


with the weather, success 1n fishing, sorcery, and a hm- 
dred other thmgs which affect the daily life of the 
people, are caused by Kipua Every mdividual 
Soon after birth recerves a k»pua (spirit), a double or 
airy body invisible to ordinary eyes Although a 
kipua is nob closely attached to 1ts owner, 15 15 not free 
until he dies It then becomes free, and only then 
can 1t interfere in the ways mentioned, m the lives of 
other people Illness being caused by the kypua can 
only be treated by ceremonies addressed to the kipua 
An exception 15 made in the case of boils, contusions, 
ringworm, malaria, sprains, and swelhng of the ]imbs, 
which are treated by natural means The more 
serious diseases are classified , two classes, convulsions 
and paralysis, are regarded as incurable , but each of 
the remaining classes has its own specialist The 
remedies are the property of certam Joint famihes and 
are transmitted from headman to headman An 
essential factor ın the healing is a pule (cowrie) shell 
to which unbroken white coconut leaf, pandanus leaf, 
and a piece of the healer’s hair are tied The first 
essential is to find out which of the kipua, usually the 
Spirits of the man’s own ancestors, wish him to lve 
and which wish him to die Two methods are simple 
and may be carried out by anyone The question 
bemg put to the kipua, the answer 1s given. by knots 
made in strips of coconut leaf or by small pebbles 
The more elaborate method requires the service of the 
specialist, a medium When the sick man and his 
relatives have repaired to the house of the medium, 
the latter 1s possessed by each of the kipua mvoked 1n 
turn, who states through him its wish When the 
name of the kipua responsible has been ascertamed, 
a ceremony follows, ın the course of which the kipua 
x) besought by prayer to give good things instead 
of evil 


Spread in British Isles of Black-necked Grebe —The 
disappearance of the black-necked grebe (Podiceps 
"Agricolls) as a British breeding bird was connected 
with the drainage of the fen area, but its recent re- 
establishment and spread shows an adaptability 
which makes 16 surprising that it should ever have 
become extinct In 1904 it was first discovered to be 
breeding ın Wales, ın 1915 ın a western lough in Ire- 
land, m 1918 at Trmg Reservoirs, and a few months 
ago C G Connell recorded the nesting of at least two 
pairs in a loch m the Forth area of Scotland (Scottish 
Naturahst, p 105, 1930) Now C V Stoney and 
G R Humphreys have found in western Ireland a 
colony which they estmnate to consist of about two 
hundred and fifty pairs, and that m a lough not more 
than two or three miles long and half a mule wide 
(British Birds, vol 24, p 170) It has been assumed. 
in regard to the spread of the black-necked grebe, 
that the colonists in the British Isles were immugrants 
from the Continent, where the species breeds in 
countries no farther away than Denmark, Germany, 
and Iavonia But the presence of the large Irish 
colony makes ıt possible that the new breeding 
places may have been peopled from the west rather 
than from the east 


Intestinal Protozoa of Wild Monkeys —Robert 
Hegner and H J Chu (Amer Jow Hyg, vol 12, 
pp 62-108, July 1930) report on an examination of 
forty-four wild Philyppme monkeys, Macacus philip- 
pmensis, twenty-eight males and sixteen females, to 
determine whether they are parasitised with mtestinal 
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gingwalts in thirty-seven ndolumax nana was 
present in twenty-two monkeys and Dientameba m 
two (this 1s the first record from the monkey) Three 
species of @Zrichomonas were recorded Girardia 
lamblia is a fairly common inhabitant of the duo- 
denum and Chilomastyx mesnale was present m. fifteen 
monkeys Balantidwwm cola was obtamed from eight 
of the monkeys and showed great variation in size, 
probably due to racial rather than to specific differ- 
ences The authors consider that the evidence 
afforded by this investigation is “insufficient to 
separate as distinch species the eleven types of pro- 
tozoa, described from wild Philippine monkeys and 
the corresponding eleven types that live m man ”’ 


Observations on Living Tissues—Prof Ehot R 
Clark and his colleagues in the Department of Ana- 
tomy of the University of Pennsylvania have recently 
developed a method of studying the living tissues of 
the rabbit’s ear (Daily Scrence News Bulletin, Science 
Service, Washington, DC) A double-walled chamber 
or window, one wall being of celluloid or glass and the 
other a very thin sheet of mica, 1s so arranged on the 
ear of a rabbit that a thin layer of tissue 1s enclosed 
between the two walls of the chamber and can be 
examined mucroscopically As the chamber can re- 
mam m place for months, the same area of tissue can 
be repeatedly observed and the details of the blood 
circulation studied, and m specially thin tissue, whick 
can be examined. with an immersion Jens, the growtk 
of cells and of capillaries can be followed day after 
day The method will be of value also for the study 
of transplantations and of the reactions of tissues tc 
different conditions 


Fungi in Butter —Grimes, Kennelly, and Cummun: 
have carried out an examinaton of butter sample: 
taken with all suitable antiseptic precautions fror 
the interior of a 56 Ib sample which had been kept a 
low temperature for two weeks, since 1t was packec 
at an lush creamery The cream ıs pasteurised 
and none of these moulds was found to survive th: 
temperature of pasteurisation It 1s concluded tha 
they have probably entered the butter either fron 
the churn or the air (many creameries are near th 
road-side, which inereases the ris of contamunatio! 
from this source) A hst of twenty-mme mould 
found m the butter 1s given in the Serentific Proceed 
angs of the Royal Dublin Society, vol 19 (NS; 
October 1930, and the authors note that many c 
them appear to deviate a little from the standar 
type of their species, which they think may be du 
to a process of development of insular strains, pecuha 
to Ireland 


Climatic Changes during the Pleistocene —Dr G € 
Sumpson deals very fully with this still tantahsin 
subject ın the Proc Roy Soc* Edinburgh, 50, pt : 
No 21, pp 262-296, 1980 It ıs assumed that tl 
glaciation of northern Europe during the Plestocer 
was due to a shift of the pole associated with apprec 
able variations of solar radiation The shift of t] 
pole brought Europe into sufficiently high latitud 
to permit the formation of an ice-sheet, but tl 
variations of elimate, such as are shown by the inte 
glacial epochs, were due to the oscillations of soli 
energy With two complete cycles of solar radiatic 
it becomes possible to account foi four advances : 
the ice The Gunz-Mindel and the Riss-Wurm inte 
glacial epochs occurred at the maxima of soli 


96 


radiation and were therefore warm , they were periods 
of mereased precipitation m all parts of the world, 
corresponding to the two pluvial epochs which are 
known to have occurred durmg the Pleistocene The 
Mindel-Riss interglacial epoch is correlated with a 
minimum of solar radiation and ıt 1s therefore re- 
garded as having been relatively cold and character- 
ised by low precipitation The sequence of vegetation 
types accompanying the clumatie changes from maxi- 
mum to mmimum are  park-land, forest, tundra, 
grass with sparse trees, and steppe The deductions 
are supported by the geological and archeological 
evidence available, and ın particular i6 is possible 
to arrange the sequences of human culture, of the 
geological strata of East Anglia, and of the history of 
the 1ce age m the Alps into the inferred schemo of 
chmatic changes 





Steam Tables —The August 1ssue of the Journal of 
Research of the Bureau of Standards, Washmgton, 
contains an account of the determination of the thermal 
properties of saturated water and steam from 0? C to 
270? C by Messrs N S Osborne, H F Stimson, and 
E F Fiock, and a critical review of the measurements 
of these properties now available by Mr E F Fiock 
The determmations were made by electrically heatmg 
in à closed vessel a sample of the fluid at one satura. 
tion state until ıt attamed a second saturation state, 
and measuring the electrical energy necessary The 
results are expressed m tables of heat content of 
liquid, latent heat, heat content of vapour, 1n inter- 
national joules per gram, of entropy of hquid and 
entropy of vapour im international Joules per gram 
per degree Centigrade, for each 10? © from 0° C! to 
270° C The results of the critical review of existing 
data are embodied in charts of the same quantities, 
and they show that from 0° C to 100°C the published 
steam tables agree with each other withm the lumits 
of tolerance of the International Skeleton Steam 
Tables of 1929, but that at higher temperatures several 
n the tables give figures which he well outside these 
imits 


Thunderstorms and Penetrating Radiation —The 
idea has been entertained that part of the penetrating 
radiation (or ‘ cosmic rays ’) might be due to the action 
of the large fields known to exist m thunderstorms 
Prof Milhkan was, however, unable to obtam any 
evidence for this, and anew investigation by a different 
method, described by B F J” Schonland in the 
December number of the Proceedings of the Royal 
Society, confirms Prof Mulhkan’s result On the 
contrary, 1b has been shown by Dr Schonland that 
a reduction in the intensity of the radiation takes place 
when there 1s an active thunder-cloud overhead, the 
effect bemg greatest for those clouds for which there 
was evidence that the upper positive charge was in 
excess The quantity of water in the clouds is quite 
inadequate to account for the screening, which must 
be attributed to them electrical fields From Dr 
Schonland’s discussion of his results, ıt appears that 
the upper limit to the energy of most of the quanta 
or corpuscles which make up the penetrating radia- 
%10n must be less than 5 x 109 electron-volts, a number 
which is reasonably consistent with the penetrating 
power of the rays Dr Schonland’s results do not 
show definitely the nature of the primary radiation, 
‘out indicate that ıt consists either of ultra-gamma 
]uanta or of positively charged particles 


Energy Losses of Electrons in Carbon Monoxide — 
jtudy of the energy losses of electrons in a gas, 
though yielding far less precise information than 
an be obtained spectroscopically, affords a valuable 
'heck on data obtained by the latter method, par- 
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ticularly in the matter of the probabihty of certain 
types of transitions An investigation of the motion 
of electrons in carbon monoxide, described by Dr 
E Rudberg ın the December number of the Proceed- 
ngs of the Royal Society, shows that the important 
characteristic losses m this case correspond to 8 19, 
11 17,13 14, and 16 72 volts The first two of these 
can be identified fairly closely with transitions of the 
molecule from the fundamental state, which 1s simple 
(1), to other singlet states, indicating that such 
rearrangements of the molecule, under this particular 
stimulus at least, are more probable than transitions 
from the fundamental singlet state to the other well- 
known triplet states The transitions are not, how- 
ever, those which correspond to the mmimmum vibra- 
tional energy of the higher state, but to rather higher 
vibrational energy, m general accord with the prin- 
ciple that the change in the separation of the nuclei 
of the diatomic molecule 1s small in such cases The 
other two losses of energy probably correspond to 
transitions to a higher (G) state, of which httle is 
known, and to a state of the ionised molecule, re- 
spectively Dr Rudberg also gives data for the 
characteristic losses m carbon dioxide, but in this 
no correlation with spectroscopic data 1s possible, as 
the spectrum of this gas 1s as yet almost unknown 





Proteolytic Enzymes of Carica Papaya —Nag and 
Banerjee (Trans Bose Research Institute, Nos 18 and 
20, 1930-31) find that two proteolytic enzymes can be 
separated from unripe papaw fruit by shaking the 
expressed juice with kaolin and centrifuging The 
liquid then contams an ‘ ereptase' which digests 
Witte peptone but not fibrm, while from the kaolin 
sludge can be extracted with salt a ‘ peptase ' acting 
on fibrin but not on peptone On the basis of these 
findings, the authors criticise the view of Grasshemm 
that papam ıs a smgle tryptic ferment and agree with 
Vines that two enzymes are present 


Configuration of the Benzilmonoximes —Exper- 
ments on the solubilities of the a- and 8-monoximes of 
benzil ın benzene are recorded in the October number 
of the Journal of the Chemacal Socety by T W J 
Taylor and M S Marks, and the results are said to 
support the configurations for these compounds given 
by Meisenhemer The argument is based on the 
assumption that the a-oxime in physical properties 
should be a hydroxyhe substance, whilst in the 
,8-oxime the typical hydroxylic physical properties 
should disappear, together with the assumption that 
the solubihty of a hydroxyle substance 1s less than 
the ‘ natural’ value calculated from the melting-point 
and latent heat of fusion The Beckmann transforma- 
tion, m this case at least, thus involves the groups in 
the antv-position to one another 


Intensive Drying —Some experiments on the vapour 
pressures of intensively dried benzene, described ın the 
November number of the Journal of the American 
Chemical Socwty by E J Green, show that benzene 
which has been dried with phosphorus pentoxide in a 
fused glass apparatus for three years does not exhibit 
any change m vapour pressure with respect to the 
normal liquid in the same apparatus | Experiments 
are described which support the theory that thevapou1 
pressure differences from the normal state may be 
explained by assuming the presence of minute traces 
of water vapour m the normal hquid rather than any 
catalytic effect due to the removal of water from the 
dried liguid Calculations from solubility data show 
that only 0 000229 gm of water ıs required to produce 
a partial pressure of 7 mm of water in 1 gm of benzene 
at 20°, whilst Raoult’s law would require 405 times 
more water 
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Geo-electrical Prospecting by A.C Bridge ‘Methods.* 
By A B BROUGHTON EDGE 


HLECTRICSL methods of exploring for mineral or 
for imvestigating geological structures are 

numerous, but with few exceptions they fall into two 
groups, according to the manner 1n which the ground 
and the concealed conductive bodies lymg within ib 
aie excited, and how the resulting electrical field 1s 
investigated 

Q ) Surface Potential Methods —In these, direct or 
alternating current 1s passed conductively through the 
ground between earthed electrodes spaced up to a mile 
or more apart The prospecting operations consist in 
determining the resulting distribution of potential m 
the ground and in interpreting the geological signifi- 
cance of any anomalies that are recorded 

(n ) Electromagnetic Methods —In these, the ground 
is excited mductively by means of loops of insulated 
wire suitably disposed on the ground surface and 
carrying alternating current, usually at a frequency 
between 200 and 60,000 cycles per second The 
survey 1s then carried out with portable search coils, 
by means of which investigations are made of any 
anomalies that appear in the magnetic field 

The object of the present article 1s to describe two 
methods of using a form of A C bridge (ratiometer) for 
electrical prospecting purposes, one of which comes 
unde: the first and the other under the second of the 
two groups that have been defined above The general 
puneiple, which ıs that of the ordmary AC bridge, 
was first applled by the author in 1925 to surface 
potential surveys carmed out in Rhodesia The 
method was afterwards used in Australia by the 
Imperial Geophysical Experimental Survey, and from 
it the A C potential ratio method and instruments in 
the forms desc1ibed below were developed 


For DETERMINING SURFACE POTENTIALS 


In order to explain the advantages of the AC 
potential ratio method 1t 1s necessary to refer to the 
well-known equipotential line system which, hitherto, 
has been the only generally known means of investi- 
gating AC surface potentials Although the tracing 
of equrpotential lines over the surface has the advan- 
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LG.E S 
Fia 1 —Principle of A C potential ratio method 


tage of simplicity, 16 also has a serious defect, since 1t 
takes no account of the complex phase conditions 
that arise when alternating current 1s applied to 
ground of vanable conductivity In such arcum- 
stances the resultant field has an ellepixcally polarised 
structure, in which true equipotential points can only 
have an instantaneous existence Although the con- 


* Detailed descriptions of these methods and the apparatus employed 
will be included in the forthcoming publication of the Imperial Geo- 
physical Experimental Survey, entitled “* Principles and Practice of 
Geophysical Prospectmg'’ This preliminary account 18 published with 
the approval of the Geophysical Executive Committee 
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ception of equipotential lines in such an alternating 
field 1s theoretically unsound, the out-of-phase 
effects met with m practice aie not so great as a rule 
as to preclude the mapping of lines from which a 
general idea of the conductivity conditions can be 
obtained It often happens, however, that a survey 
of this kind becomes a very slow and inexact per- 
formance, and sometimes, when in the neighbourhood 
of mmportant conductive bodies, the phase conditions 
are such that the method breaks down completely 
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Fra 9 —Field procedure A C potential ratio method 


The fact that this system becomes increasingly ın- 
accurate as a buried conductor 1s approached 1s a 
sufficient indication that an additional surface poten- 
tial method 1s required, by which the phase anomalies, 
which themselves are of diagnostic value, may be 
properly determined The AC potential 1atio 
method described below 1s intended to fulfil this 
purpose 

The principle of the method ıs shown in Fig 1, in 
which A, B, and C are contacts made with the ground 
and AO and CO are ratio arms in each of which a 
condenser and a resistance are connected Alternatimg 
current, usually at about 500 cycles per second, 1s 
passed through the ground between distant earthed 
electrodes The purpose of the device 1s to compare 
the potential drops V, and V, between the equidistant 
pairs of contacts AB and BC, and-to determine the 
difference ın phase angle between them To accom- 
plish this, the capacity and resistance in each arm are 
adjusted until an exact balance 1s indicated by silence 
in the headphones ‘The potential drops V, and V, 
will then be dnuectly proportional to the total ım- 
pedances T 1n the arms AO and OC respectively, or in 
terms of the resistances E, and E,, and the capacitative 
reactances X, and X., which are read duectly from the 
instrument 
. Ra sin tanc! (R/$) 
— R sm tan”! (Ra/ Xa} ! 


0,—0,— tant Raj X, — tan-1 E,/X4, 


where #, — 0, 18 the difference in phase angle between 
Ve Vi, beng of positive value when V, 1s lead- 
mg "1 

In Fig I the capacity and iesistance 1n each arm are 
connected in series, but othe: combinations may be 
used As a result of a recent suggestion by D C Gall. 
an instrument 1s now being made 1n which a variable 
resistance alone 1s included ın dne arm of the bridge 
the other arm containing a fixed resistance and variable 
condenser connected in parallel By this arrange 
ment a larger phase angle range 1s avatlable anc 
the advantage of direct reading is obtained In the 
previous designs a somewhat tedious series of com 
putations 1s necessary in order to obtain the potentia 
ratios and differences in phase angle 

As a rule, the field observations are made alon; 


Vs 


and 


+ These should be of the order of 100,000 ohms Otherwise th 
accuracy of the determination may be seriously affected by the un 
oe contact resistances at A and C which enter into the measure 
men 
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straight lines, in the manne: shown in Fig 2, the 
station interval depending upon the nature of the 
problem under investigation but usually being about 
50 feet 

The apparatus consists of three steel rods A, B, and 








Fie 3 —Ratiometer in use with amplifier on the operator’s back 


C, driven into the ground and connected to the ratio- 
meter D, which is carried by the operator together 
with the headphones and amplifier as shown in Fig 3 
Observations are made along the length of the traverse, 
the operator and his assistants moving forwards one 
station at a time, so that ratios are obtained for 
every successive pair of stations In the case shown 
in Fig 2, V, would be taken as an arbitrary unit 
and V, V4.  , ete, would then be referred to it 
by successive multiplication of the individual ratios 
Vol V4, Fal Fa , ete * A potential anomaly curve 
may then be constructed by plotting these multiphed 
ratios above the mid-points of the station intervals to 
which they iefer The differences in phase angle 
are summed consecutively, positive or negative as the 
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wil be met with beyond which ıb 1s impossible to 
proceed in the ordmary way This difficulty may be 
overcome by side-stepping and including one or more 
stations off the line of the traverse, but with a bridge 
of a somewhat different design, now under construc- 
tion, these deviations should no longer be necessary 

In many cases ıt ıs sufficient to carry out a series of 
selected straight-line traverses over the ground to be 
examined and to prepare potential and phase vana- 
tion curves in the manner indicated above If a 
more systematic survey 1s required, observations 
must be made along a network of lines so that potential 
and phase values may be assigned to each station 
within the area These values are determined by 
vectorial addition and, after adjustment of closing 
errors, equipotential and iso-phase lines may be 
interpolated 

Field experience 1n. Australia has shown that varia- 
tions in ground conductivity are recorded very faith- 
fully by this method In favourable circumstances 
the potential curves exhibit a well-defined peak over 
each wall of a buried conductor, and with further 
research 1t 1s thought that the corresponding phase 
anomalies will be found to have a still greater diag- 
nostic value In some districts in which marked 
variations occur in the surface conductivity, the 
method may be at a disadvantage unless the features 
to be investigated are of an outstanding character 
Jt is of particular service, howeve1, as an auxiliary to 
the equipotential lme method which, although of 
admitted value for reconnaissance purposes, 1s too 
crude for detailed investigations 





For COMPARISON OF ELECTROMAGNETIC FIELDS 


This appheation of the ratio arm bridge relates to 
the simultaneous comparison of magnetic fields at 
different points in the neighbourhood of conductive 
bodies, and the case of the vertical components at two 
pomts A and B is illustrated in Fig 4 The two 
identical coils C, and C,, each having an area of several 
square feet, “are supported ın a horizontal position 
immediately above the points A and B and are con- 
nected together so that the e m f's induced in them 
will assist one another The ratiometer 1s then inserted 
into the circuit in the manner shown and 1s operated 
in piecisely the same way as ın the surface potential 
appheation of the mstrument By this means the 
field intensities may be compared and the differences 
1n phase angle determined — Similar observations may 
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Fie 4 —Comparison of magnetic fields with the ratiometer 


case may be, and are plotted in a similar manne: as a 
phase variation curve 

It will have been observed that in ordei to obtain a 
balance with the bridge ıt ıs essential that the earth 
at contact B should be intermediate in potential with 
respect to the contacts at A and C It may happen, 
therefore, that even on a straight-line traverse, points 


* This multipheation 18 offcomplex numbers, that 1s, V,/V, and 
V;/V2 are multiplied to obtain the magnitude of the product, and their 
phase angles are added to obtain the phase of the product 


No. 3192, Vou. 127] 


be made for other positions of the coils and, 1n. fact, 
the apparatus may be used im various ways for in- 
vestigating the character of the ellipse at any point, 
provided that the differences ın phase angle do not he 
outside the range of the bridge It has been pointed 
out by D C Gall that ın such cases a mutual 1nduct- 
ance bridge would be more satisfactory and such an 
instrument 1s now under construction 

As a rule, the field procedure and plotting of in- 
tensity and phase variation curves will be carried out 
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in the manner already described for the surface 
potential method, but lines of equal magnetic intensity 
and 1so-phase lines may also be drawn 

The method described above resembles the two-coil 
balancing system due to Sundberg and Lundberg, in 
which two similar coils are joined $n opposition, with 
an amplifier and telephone included 1n the circuit 
this case the relative strengths of the vertical fields are 
given by the secant of the angle through which one of 
the coils must be tilted out of the horizontal ın order 
to produce a mmmum of sound in the telephone It 


Eins 


l 
i 
| 


has been pointed out by Eve and Keys,* that this 
procedure 1s not aways satisfactory owing to phase 
difference in the currents induced 1n the two coils, and 
the fact that the tilting of one of the coils will usually 
introduce a horizontal component into the detei- 
mination These wnteis actually suggest a capacitance 
bridge in this connexion, but fear that such an mn- 
strument would prove too cumbersome for use under 
ordinary field conditions 


* * Apphed Geophysics", p 122 (University Press, Cambridge, 1929) 





Nomenclature at the Eleventh International Zoological Congress. 


' HE account of the International Congress of 
Zoologists at Padua, pubhshed ın NATURE for 
Sept 27, 1930 (pages 489-490), contamed only the 
briefest reference to the discussions and conclusions 
on nomenclature The followmg account, which 1s 
strictly unofficial, may be of interest 

The International Commission on Zoological Nomen- 
clature consists of eighteen members, distributed 
so far as ıs practically convenient throughout the 
world Most of its work 1s conducted by corre- 
spondence, the mtermediary bemg the secretary 
The present secretary 1s m Washington and ıs per- 
mitted by the US Government to avail himself of 
official facilities 

The commissioners meet in person at the Inter- 
national Congresses of Zoologists, which hitherto 
have been triennial, except for an interval from 1913 
(Monaco) to 1927 (Budapest), but which by a resolu- 
tion at Padua are henceforward to be quinquenmal 
Hitherto each commussioner has been appomted for 
the triennial period , whether this will now be changed 
for a quinquennmal period remains to be seen 

Certain changes in the mode of appomtment were 
accepted by the Padua Congress To replace the 
retiring commissioners, who are eligible for reappomt- 
ment, the Commission, after considering the balance 
of subjects and of geographical regions, submits 
names to the Section of Nomenclature The Section 
can propose other names The nomunees of both 
Commission and Section are referred to the Permanent 
Committee of the Congress, which makes the selection 
and reports 1b to the plenum of the Congress for 
confirmation 

The commissioners assemble a week before the 
Congiess opens, and work -all day and every day at 
final discussion and voting on the questions raised 
durmg the interval These may be either opinions on 
points of nomenclature or proposals for alteration of 
the rules 

Opinions are settled by a majority vote of the 
Commission, and this 1s generaliy obtained by eorre- 
spondence 

Proposed changes ın the rules must also have re- 
caved a preliminary majority vote of the whole 
Commussion, that 1s, ten out of eighteen and must 
then receive the unanimous vote of those present at 
the Congress, nine bemgaquorum Tt follows that, on 
one hand, eight commissioners may have opposed a 
proposal m writing, but that nine present in person 
may carry 1b, and on the other hand, that seventeen 
may have been 1n. favour, but that one if present may 
block ıt These are extreme suppositions, but m 
actual practice the situation 1s no better, because of 
the difficulty of brmgmg all the members together, 
or even of obtammg a quorum of the actual com- 
missioners To overcome this difficulty 1t has been 
the custom to appomt substitutes (alternates) for 
the absent commussioners from among zoologists 
attendmg the Congress Thus many of those who 
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actually vote may have an imperfect understanding 
of the questions at issue At Padua the prelummary 
work was done by the chairman (K Jordan), the 
secretary (C W Stiles), and three other commis- 
sioners, two more commissioners arrived later, but 
& quorum was not formed until alternates were 
appomted Of these there were no less than eleven, 
and among them Lt-Col J Stephenson, Mr G C 
Robson, and Mr H W Parker acted for commis- 
sioners In various parts of the British Empire 

On this occasion a further difficulty was due to the 
fact that before the meeting none of the proposals for 
change ın the rules had received. enough votes erther 
to killit or to bring ıt up for discussion Until the 
Congress assembled it was impossible to get the 
necessary votes, and then, even 1f they were obtamed, 
ib was too late for adequate and properly informed 
discussion. 

This state of affairs 1s manifestly undesirable, and 
for many years considerable dissatisfaction with these 
arrangements has been expressed, notably with the 
demand for a unanimous vote by those present 
There were two alternative amendments to this by- 
law before the Commission, but unfortunately neither 
received enough preliminary votes to enable ıb to be 
discussed 

The same was the fate of other 1mportant proposals. 
Among them were alternative motions which would 
have had the effect of raising type-designation by 
elumination from the status of a recommendation to 
the status of a rule This ıs a difficult question, and 
it is a pity that rb could not be thrashed out 

A proposal to revert to the XII Edition of Lin- 
neus’ “Systema Nature" as the starting-pomt 
of zoological nomenclature was definitely rejected, 
and the date of the X Edition was fixed precisely as 
Jan 1, 1758, m Article 26 of the rules 

The definition of publication for purposes of sys- 
tematic zoology was discussed at length, and the con- 
clusions will eventually be submitted m the form ol 
an opinion 

The report of the British National Commuttee_or 
Entomological Nomenclature was presented by Di 
K Jordan, and its proposed emendations to the rule: 
were considered A few, of merely editorial nature 
were piovisionally adopted and others deferred fo: 


| further consideration á 


Proposals that superfamily names based on gener: 
names should all end in -o»dea, that new ordina 
names should end in zda, and subordmal names n 
una were discussed and held for further considera 
tion 

Proposals to apply the law of priority to famul 
and subfamily names, under certam condition 
necessitated by other provisions of the Code, wer 
also inevitably held over The general opmion of th 
Commission seemed to be agaimst further legislatio 
for groups higher than genera 

As 1egards homonyms, 16 was agreed that, ceter: 
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paribus, the name of a genus should take precedence 
over that of a subgenus , the name of a species over 
that of a subspecies 

Article 19 of the rules says that “the original 
orthography of a name 1s to be preserved unless an 
error of transcription, a lapsus calami, or a typo- 
graphical error js evident" It was agreed that the 
word ‘‘ transcription " included, or rather was in- 
tended to mean, ‘“‘transhteration’? This article 
has sometimes important results in connexion with 
homonyms Concerning such trivialities as whether 
one should write brownie or brown, the Commission 
showed a wise impatience It also agieed that when 
a name, or part of a name in combination, had been 
spelled in diverse ways by different authors or even 
by the same author, 16 was not incumbent on a sub- 
sequent author, when making casual references, to 
follow this diversity of spelling It was enough that 
he should do so m professed synonymic lists 

During the interval between the tenth and eleventh 
Congresses the Commission had formulated twenty- 
six opmions (Nos 98-123), and these were adopted 
by the Congress These opimons have been or are 
being published by the Smithsonian Institution 

The Commission would welcome the co-operation 
of special committees for groups of animals Such 
co-operation already exists for entomology and proves 
of great advantage 

The Commission beheves that much confusion 
would be avoided if students of zoology had the 
opportumty—if not the obligation—to attend lectures 
on the rules of nomenclature 

I have kept to the last the most controversial of 
the subjects that came up at Padua Thuis 1s the 
interpretation of Article 25b of the Code Its there 
laid down that “The valid name of a genus or species 
ean be only that name under which it was first 
designated on the condition (b} That the 
author has applied the principles of binary nomen- 
clature" Article 26 says “The tenth Edition of 
Linné’s ‘Systema Nature’, 1758, is the work which 
maugurated the consistent general application of the 
binary nomenclature m zoology ” 

The question in dispute 1s the meaning of the phrase 
" bmary nomenclature’? One mterpretation 1s that 
it means that form of zoological nomenclature which 
most zoologists associate with Linnzus and notably 
with the tenth edition of his “ Systema ’’, namely, 
one name for the genus, with which ıs assocated 
another, so-called trivial name, to make up the nomen 
specificum The addition of a tmrd name to dis- 
imguish a subspecies, or even of a fourth for avariety, 
does not affect the prmeiple that the species 1s desig- 
nated by a double or bmary name The essence of 
the Linnean reform, as first fully expressed in the 
Tenth Edition, 1s the mtroduction of a nomen triviale 
in place of the former defferentra , the nomen triviale 
being a pure name, not necessarily with any meaning, 
whereas the differentia was a descriptive diagnostic 
phrase, however short 1t might be 

The other interpretation of “ bmary nomenclature ” 
reduces 1t to mean no more than ‘ binary cl&ssification’, 
m other words, the recognition of the two concepts 
Jenus and species, and their nomenclature, according 
to the old logical method, per genus et dafferentsam 

The introduction of this latter method mto sys- 
;ematie biology 1$ ascribed to the botamst Tournefort 
1719) The method was at first followed by Linnzus 
is by many others, but he percerved its nomen- 
slatural cumbrousness (as mdeed had 'Tournefort 
umself} and got over the difficulty by usung the 
omen irwuale in place of the defferentw This he 
ssayed before 1758, but rt was in that year, m the 
-enth Edition, that he first apphed it consistently 
o the whole animal kingdom 
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Taking tbe rules as they stand, any unsophisticated 
zoologist would, I thmk, adopt the former mterpreta- 
tion In the successive reports of the Congress and 
successive editions of the rules I have been unable 
to find anything that suggests the contrary, with the 
exception of four opimons (20, 24, 35, 89) These 
draw a distinction between the terms * bmary’ and 
‘binominal’ (undoubtedly they do not mean the 
same thmg) and proceed to imply that ‘binary’ 
mdicates nomenclature à la Tournefort, while only 
‘ binomial’ mdieates nomenclature à la J4nné 

The history of this interpretation of the phrase 
“bmary nomenclature’ has been given by Dr L 
Stejneger m a most careful paper (Smithson Mfascell 
Coll , vol 77, No 1, August 1924), which leaves no 
doubt that the revisers of the Code ın 1901 really did 
give the phrase what one may call the Tournefort 
sense, and that their reason for that mterpretation 
was the desire to include the generic names of Brisson, 
L T Gronovius, Scopoh, and other writers after 1758 
who did not follow the nomenclatural system of 
Lannseus, and to include them without making ex- 
ceptions to the rules 

That this was ther mtention was, as Dr Stejneger 
himself admits, far from obvious and rb certainly 
has never been clear to a large number of zoologists 
However that may be, there has been an increasing 
movement to give the phrase the same meaning as the 
tautological expression ‘‘ bnomimal nomenclature ” 
A proposal to that effect was before the Commission 
at Padua, but failed to receive enough prelummary 
votes to bring rt up for discussion In the Section 
of Nomenclature, Dr Walther Horn then proposed 
the followmg motion “The Congress shall decide 
that only those publications shall be held to apply 
the principles of binary nomenclature m which the 
use of a single word for a generic name and a 
Single word for a species name 1s consistently carried 
out" This was passed by a large majority in the 
Section, and when 1t came before the plenary session 
of the Congress, instead of being referred, as one ex- 
pected, to the Commission, 14 was put to the meeting 
without discussion, and agam carried by a large 
majority 

It happens, most unfortunately, that those who 
support what I have called the Tournefort mter- 
pretation are for the most part citizens of the United 
States and include the distmgwished and enthusiastic 
secretary of the Commission, whereas most of those 
who support the Lmnean interpretation come from 
the rest of the world and in great part from Europe 
I do not, however, see any reason why this diver- 
gence of opmion cannot be accommodated The 
resolution does not, m my opmion, mvolve any altera- 
tion of the rules, ıb 15 a question of interpretation 
It does mvolve a rédrafting of certain opinions, but 
15 need not mvolve any change m their effect or m 
the acceptance of Brisson and the rest 

It should be remembered that m 1901 ıt was not 
possible to suspend the rules to meet hard cases 
That practical reform was first achieved at Monaco 
m 1913 Therefore in 1901 the upholders of Brisson, 
Scopoh, and Co were obliged either to alter the rules 
or to interpret them so as to admit those authors 
They madvisedly adopted the latter course and failed 
to make ıt clear 

Their interpretation has been used, as stated above, 
to admit the unmomuinal generic names of certain 
writers after 1758 who did not follow the Linnean 
method But those writers did occasionally chance 
to use a specific differentia of a smgle word, and, on 
this interpretation, there seems nothmg to prevent 
the admission of those appellations That, however, 
does not seem desired by anyone 

Now we can suspend the rules, and we have already 
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found 16 necessary to do so m order to ehminate certain 
authors who, under the Tournefort mterpretation, 
were admissible (opinion 89) 

My proposal therefore is that we should, as the 
Congress has resolved, adopt the Linnean interpreta- 
tion, which I personally believe to be the natural 
meaning of the words, that we should formulate a 
new opinion admitting the generic names of Brisson 
and the rest by ad hoc suspension of Article 25b , and 
that we should redraft those opmions that are affected 
(20 and 24) As for opmion 89, I succeeded at the 
time in getting ıt so drafted that its effect would not 
be altered by the change of interpretation now passed 
by the Congress 

If these proposals are approved by the International 
Commission, I do not see why we should not continue 
- to work with that harmony and good feehng which 
have hitherto prevailed at our meetings 


F A BATHER 





University and Educational Intelligence. 


CAMBRIDGE —Prof Owen Thomas Jones, Wood- 
wardian professor of geology, has been elected to a 
professorial fellowship at Clare College 

At Irnmty College, A S Besicovitch, University 
lecturer in mathematics, and L. Whttgenstem have 
been elected to fellowships 

The Appointments Committee of the Faculty of 
Geography has reappomted Miss M S Willis, of 
Newnham College, to be University demonstrator in 
the Faculty 

The Council of the Senate recommends the accept- 
ance of the offer of the Council of the Royal Society 
to provide within three years a sum of £15,000 
towards the building and equipment of a Laboratory 
for special physical investigations m the University 
of Cambridge, to be used in the first instance for 
magnetic and cryogenic research 


Lonpon —The title of emeritus professor has been 
conferred on Dr Ahce Werner, formerly University 
professor of Swahih and the Bantu languages at the 
School of Onental Studies 

On the recommendation of the Board of Manage- 
ment of the London School of Hygiene and Tropical 
Medicme, Sir George Newman has been appointed 
Heath Clark Lecturer for the yea: 1931 


OXFORD —Prof A Ennsteim will deliver the Rhodes 
Memorial Lecture for the year 1930-31 , he will be in 
residence in Oxford during the next summer term 


ST ANDREWS- —On the recommendation of the 
Senatus Academicus, the Court on Dec 19 unanimously 
agreed to appoint Dr David Lennox to be reader in 
forensie medicine, and Dr W L Burgess to be reader 
in public health, m recognition of their long and dis- 
tinguished service to the University as lecturers m 
these subjects 

Mr George H S Milln was appomted lecture: m 
radiology and electrical therapeutics in the Univer- 
sity, and Dr David Jack to be a lecturer in natural 
philosophy in. the United College, St Andrews 

The Senatus Academicus has appointed Dr R R 
Marett, Rector of Exeter College, Oxford, as Gifford 
Lecturer for 1931-32 

It was reported that the last Examunation for the 
diploma and title of LL A will be held ın May next 
The only candidates to be received are those who have 
already obtained part of the qualification and desire 
to complete 1t 
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Birthdays and Research Centres 


Jan 1, 1869 —Prof A A T BnacuzgT, For Mem RS " 
Rector of the University of Brussels and director 
of the Laboratory of Embryology of the Faculty 
of Medicine m the University 

Le laboratoire d'Embryologie de la Faculté de 
médecine de Bruxelles suit principalement deux lignes 
de recherches D’une part, l'analyse des localisations 
germmales et du détermmusme de la morphogénése 
chez les Vertébrés, spécialement les Amphibiens ; 
d'autre part, l'étude de la physiologie de là mise en 
marche du développement et des cinéses de segmen- 
tation 


Jan 7,1885 —Prof A J ALLMAND, FRS, professor 
of chemistry, King’s College, London 

The chemical laboratory at King’s College 1s a com- 
paratively small one, and the conditions, therefore, 
unfavourable for directed team-work research towards 
pre-specified major objectives But I beheve firmly 
that almost any subject, 1f worked on pertinaciously 
and with reasonable skull, conscientiously (that 1s, 
with self-criticism), and with the desire for early 
publication strictly suppressed, may yield at any 
time results of real mterest, even of importance On 
this account, I would hesitate to say which E consider 
the chief investigation now in progress in this labora- 
tory 

My students are workmg (1) at photochemistry, 
particularly at present on the effect of wave-length on 
the union of hydrogen and chlorine, as also on other 
reactions, (2) on the problem of the complete evalua- 
tion of the partial molal free energies in systems of 
the type lead chloride-alkal metal chloride—water ; 
(3) on the sorption of vapours and gases by charcoal 
and other solid sorbents 

These mvestigations have all been m progress for 
years and have all proved sufficiently fruitful to 
satisfy us 


Jan 8, 1856 —Prof H LzcowrE, professor of botany 
in the Paris Museum of Natural History 

Since bis appointment to the professorship of 
botany in the Paris Museum, Prof Lecomte has 
duected the work of the staff definitely to the study of 
Colonial floras, which were known before only in a 
fragmentary way The “ Flore Générale de l'Indo- 
Chine" was the first undertaken (1906) , foity-fou 
parts, out of about fifty 1t will comprise, have been 
already completed, with the devoted assistance of the 
scientific staff, of many Pamsian botanists frequent- 
ing the Laboratory, and of professors from Paris 
and provincial universities — Besides, a great quantity 
of working material has been assembled and 1s ready 
to study for the preparation of floras of other French 
colonies Guiana, Antilles, tropical Africa, Madagas- 
car, New Caledonia For some yeais past, and to 
complete this work, Prof Lecomte has undertaken the 
anatomical study of tropical woods, of great interest 
from the point of view of the affinities ıt reveals, and 
also for the appheations 1b enablesone to foresee Two 
important books have been published on woods of 
Indo-China and Madagascar 


Jan 8, 1868 —Sir Frank W Dyson, KBE,FRS, 
Astronomer-Royal 

A problem to which attention might usefully be 
given is the determmation of the radial velocities of 
distant stars, such as those of early B type and those 
with the c characteristic m the southern half of the 
Galaxy Dr Oort has shown that the rotation of the 
system of stars round a point in galactic longitude f, 
would give rise to a term Ar sin 2(L-4) in then radial 
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velocities where 7 denotes the distance and A is a 
constant Prof Plaskett from óbservations of 250 
stars finds 4 —17 km per sec for a distance of 1000 
parsecs and J, = 325°, but he could only observe four 
stars between the longitudes 193° and 343°, and until 
this lacuna has been filled up by observations m the 
southern hemisphere, this important result must be 
regarded as insufficiently verified 





Societies and Academies. 


LONDON 


Optical Society, Dec 11 —T H Court and Moritz 
von Rohr New knowledge on old telescopes The 
paper is maimly historical — Mrs E Clifford On 
interpolating refractive mdices Some useful formule 
are obtained —H Buckley On the determination of 
the transmission factors of coloured step lenses In 
the 1928 report of the International Commission on 
illummations Committee on Coloured Glass for 
Signal Purposes, an outline of a method of measuring 
the transmission factors of coloured lenses used in 
railway signals ıs given The deduction from the 
assumptions made ın this report 1s mncorrect 


CAMBRIDGE 


Philosophical Society, Dec 8—C G Darwin The 
diamagnetism of the free electron — Landau's work 
on the diamagnetism of free electrons 1s illustrated by 
representing the boundary wall by a special law of 
force, for which the wave equation admits of exact 
solution —P A M Dirac Note on the interpretation 
of the density matrix m the many electron problem 
The probabihty of two or more electrons being simul- 
taneously ın specified places ıs evaluated in terms of 
the density matrıx  Itisfoundto be just the determin- 
ant of those matrix elements that lie in the rows and 
columns referring to the specified places ——L H Gray 
The photoelectric absorption of gamma rays Direct 
experimental evidence shows conclusively that the A? 
law characteristic of the photoelectric absorption of 
X-rays 1s not valid for y-rays Not only 1s the absorp- 
tion of hard y-radiation very much greater than would 
be anticipated, but also the variation of the absorption 
coefficient with atomic number as well as with wave- 
length appears to be anomalous m the neighbourhood 
of 5X U and suggests the existence of a new absorb- 
ing mechanism An empirical photoelectric law 18 
suggested —L G Vedy On the rotation of dielectrics 
in electrostatic elds and related phenomena The 
rotation of a dielectric covered body, suspended 
between the poles of a Wimshurst machine, 1s due to 
the accumulation of charge on the surface of the body, 
under the action of the brush discharge, and to 
the subsequent electrostatic repulsion of the locally 
charged surface The effect of the rate of decay of 
the surface charge on the rate of rotation 1s investigated 
theoretically 


PARIS 


Academy of Sciences, Nov 24—P Viala and P 
Marsais The Mycoliths of the vme m Palestine The 
name Mycohth is given by the authors to masses 
produced by an agglomeration of very fine sand 
cemented together by the mycelium of a new species 
of Ascomycete, Inthomyces ndulans These forma. 
tions are called the vine fungus by cultivators in 
Palestme and the vine 1s ultimately destroyed by 
them —Serge Bernstein A method of summation of 
trigonometrical series —Edmond Sergent was elected 
Correspondant for the Section of Rural Economy in 
succession to the late M Trabut—J Herbrand  De- 
termination of the ramufieation groups of a body 
starting from those of a super-body —Paul Lévy The 
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law of large numbers —Gr C Moisil The equation 
Au =0—Gaston Julia The convergence of series of 
rational repeated fractions —Jacques Chokhate An 
extended class of continued algebraical fractions and 
the corresponding Tchebycheff polynomials —N Achi- 
eser The asymptotic value of the best approximation 
of some values by polynomials —Mandelbrojt Some 
theorems generalismg the Riemann relation between 
i(s) and ¿(1 -s)—G Fayet The favourable Oppost- 
tions of the planet Eros There will be a very favour- 
able position m February 1931, and a faurly good one 
in November 1937 —N Stokyo The determination 
of the orbits of distant stars —Edgar Pierre Tawil 

A. method of observation of non-stationary sound 
waves —V Posejpal The direct determmation of the 
volume of the electron —Mlle Jacqueline Zadoc- 
Kahn The thermal variation of the magnetic double 
refraction of para-azoxyanisol above the temperature 
of the disappearance of the mesomorphie state EX- 
periments carried out with the large Bellevue magnet, 
with special precautions to secure uniformity of tem- 
perature The relation found between the double 
refraction and the temperature 1s shown on a curve 
The theory suggested by Cotton and developed by 
Kast, representing mesomorphie liquids as constituted 
by associations of molecules, 1s consistent with the 
curve shown —S Rosenblum A new magnetic spec- 
trograph with a-rays The first experiments with the 
apparatus described showed photographically the fine 
structure in the case of thorrum for the two lmes a 
and a1, the velocities of which differ by only 3/1000 
The intensity of the field was relatively small, about 
16,000 gauss —C Raveau The utilisation of streams 
at the mouth Correction —F Pingault The con- 
ditions of formation and decomposition of cementite 
At temperatures below 10009 C pure cementite ap- 
pears to be very stable, but at temperatures approach- 
ing fusion the cementite decomposes very rapidly, 
giving graphite —Augustin Boutaric and Maurice 
Doladilhe The modifications produced in the absorp- 
tion spectrum curve of a solution of a colouring matter 
by the introduction of a colloid into the solution A 
simple method ıs developed for determining whether 
a colouring matter ıs colloidal or not Two hydrosols 
are taken the granules of which are of contrary sign, 
such as arsenic sulphide and ferric hydroxide, and 
some drops of the colour solution are mtroduced Tf 
no diminution of colour is produced—and for this a 
simple colorimeter is usually sufficient—the colourmg 
matter 1s molecular If the colour 1s colloidal a clear 
dimmution of opacity can be seen, often without the 
use of an instrument, after introducing the colloid , 
the granules possess the opposite sign to that of the 
colouring matter —Raymond Delaby and Raymond 
Charonnat The pyrolysis of vegetable oils with high 
acetyl index From the analysis of the products of 
the dry distillation of grape pip oil it 1s concluded 
that the latter does not contam ricmoleic acid — 
Joseph Robin The 1 3 migration of amino groups 
The mechanism Appheation to other analogous re- 
actions —Octave Mengel The lower hmit of the 
Quaternary m the eastern Pyrenees —Maurice Blum- 
enthal The relations of the subbetic and penibetic 
zones at the level of Archidona-Alfarnate (Malaga 
and Grenada) —] Thoulet Liquid submarine vol- 
canic columns —Adrien Davy de Virville The zone 
distribution of Rwularıs bullata —C N Dawydoff 
The Semper larvæ of Indo-Chmese waters —R Fosse, 
A Brunel, P de Graeve, P E Thomas, and J Sarazin 

The destruetion m the seed of Soja hispida of one of 
its ferments without suppressmg the activity of two 
A method of suppressing urease in soja 
bean without destroying the activity of allantomase 
or urease —E Brumpt Intense parasitic relapses due 
to splenectomy, in the course of latent infections of 
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Zgyphanella 1n the fowl —S Jellinek The biological 
ffects of short wave oscillating fields on living beings 

[he effects of d’Arsonvalisation have been attributed 
o the thermal effects of the high frequency, but the 
;uthor does not agree with this and gives experimental 
‘vidence in support of his views 


CoPENHAGEN 


Royal Danish Academy of Science and Letters, 
Jet 17 —Niels Bohr The use of the concepts of 
space and time m atomic theory The recent develop- 
nent of atomic theory has disclosed a principal 
mmtetion of our ideas of motion In this connexion 
x closer analysis of the foundation of space-time 
measurements of atomic particles 1s attempted 


GENEVA 


Society of Physics and Natural History, Nov 6 — 
R Wavre — Equilibrium figures and the planet 
Jupiter The author apples his method of research 
for equilibrium figures to the case of Jupiter He shows 
that on account of the great flattening of this planet 
it 1s necessary to take mto account terms of order of 
the sixth power of the angular velocity, to agree with 
the data of Sampson relating to the planet and its 
satellites Huis study also tends to show that Jupiter 
and Saturn, although more ‘condensed’ than the 
earth, are less so than 1s believed, and that from this 
pomt of view the comparison with the earth can 
be sustamed It is not necessary to assume the 
existence of a very dense nucleus, surrounded by a 
homogeneous fluid —P Rosster and G Tierey — "Ihe 
statistical distribution of the stars as a function of 
spectral type The authors give the results of a dis- 
cussion based on two hundred negatives obtained, 
in 1928 and 1929, with the Schaer-Boulenger prism- 
objective of the Geneva Observatory The normal 
exposure chosen was 20 minutes made on ' Cappel- 
liblu’ plates ‘The control stars are all of the 40 type 
—S Ansbacher A case of poisoning by potassium 
chlorate The author describes a case of poisoning 
by potassium chlorate in which the amount of this 
salt ın the urine reached 2 6 per cent 


SYDNEY 


Linnean Society of New South Wales, Oct 29 —R H 
Anderson Notes on the Australian species of the 
genus Atriplex Four species are deseribed as new, 
and several new forms and varieties of established 
species are also defined —H Claire Weekes On 
placentation m. reptiles (2)  Allantopiacentation 1s 
described in various lzards A series showing mm- 
creasing specialisation can be made out —T Thomson 
Flynn The uterme cycle of pregnancy and pseudo- 
pregnancy as ib 1s in the diprotodont marsupial Bet- 
tongia cuniculus Bettongia is polycestrous, breeding 
over the greater part of the year Ovulation 1s 
spontaneous and unilateral Pregnancy 1s alternate 
on each side, the contralateral uterus entermg into a 
state of pseudo-pregnancy The lactatory period of 
one pregnancy overlaps the gestatory period of the 
next succeeding one The pregnant and pseudo- 
pregnant uteri until mid-pregnancy ‘undergo identical 
changes —W F Blakely and Rev E N McKie Ad- 
ditions to the flora of New England This paper deals 
with six new species and two new varieties of plants 
from the New England Tableland, as follows one 
species of Grevillea, one species and one variety of 
Aotus, one variety of Brachyloma, and three species of 
Eucalyptus —W F Blakely A new species of Euca- 
lyptus from New England A species of Eucalyptus, 
nearest to E conglomerata, 1s described from Moredun 
Creek and other localities 
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Official Publications Recetved. 


BRITISH 


Memoirs of the Geological Survey of India  Palxontologia Indica, 
New Seres Vol 15 The Fossil Fauna of the Samana Range and some 
neighbouring Areas Part 1 An Introductory Note Bv Lieut Col 
L M Davis Pp +1+15+4 plates 14 rupees, 2s Part 2 ‘The 
Albian Echinoidea By Dr Ethel D Currie Pp v+17 28-+plate da 
12 annas s 3d Part 3 The Brachiopoda By Helen Marguerite 
14 rupees, 2s Part4 Lower 
Albian Gastropoda and Lamellibranchia By L R Cov Pp 34-39-19 4r 
plate 7 14annas, ls Od Pait 5 The Lower Cretaceous Ammonoidea, 
with Notes on Albian Cephalopoda fiom Hazara By Dr L F Spath 
Pp v+5l-€6+4+plates 8-9 16rupees, 2s 8d Part 6 The Palaeocene 
Foraminifera By Lieut Col Ty M Davies Pp v+67 794 plate 10 
14 annas, ls od Part 7 The Lower Eocene Corals By Dr J W 
Gregory Pp v¥-+481-128+plates 11-16 314 rupees, 6s 6d Part 8 
The Molusca of the Hangu Shales By L R Cox Pp 4-129 222-5 
pates 17-22 4 l4rupees, $s (Caleutta Government of India Central 
Pubheztion Branch ) 

Department of Agriculture, Jamaica Entomological Bulletin No 5 
Insect Pests of Sweet Potato and of Cassawa in Jamaica By W H 
Othe) Pp 1+12+1 plate (Kingston,B WI Government Printing 
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FOREIGN 


Spisy vydaxane Prirodovédeckou Fakultou Masarykovy Univer ty 
(Pubheations de lı Faculte des Sciences de 1 Universite Masaryk) 18 
123 Pfispévek ke studiu tvorby soli glykokolu (Contribution à 1 étude 
de la Faculte de la glyhokolle de former des sels) Napsali J V 
Dubskv . A Rabas Pp 18 is 124 Contribution to the Study of 
Blood Groups in Czechoslovakian By Prof V Suk Pp 15 Cis 125 
Faultless Teeth and Blood Groups (with Remarks on Decay and Care 
of Teeth in Whites) By Prof Y Suh Pp 11 Cis 12) K prob 
lému buzeni netlumenych elektromagnetichych yin (Sur le probleme 
de l excitation des ondes electromagnétiques non amorties) Napsal J 
Sahanek Pp 24 Cis 127 Odraz svétla na kovech (Réflexion metal- 
lque) Napsal Josef Zahradnicek Pp 16 (Brno A Pisa) 

bpisy Lekarshke Fakulty Masarvkovy University (Publications de la 
Faculte de Medecsne), Brno Svazeh (Tome) 8, Spis (Fascicule) YO 85 
Pp 276 (Brno A Pia) 40 Kč 
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Diary of Societies 


FRIDAY, JAxtam 2 


INSTITUTION OF MECHANICAL ENGINEFRS, abo —S J Davies An Experi- 
mental Investigation into Induction Conditions, Distribution, and 
Turoulencs in Petrol Engines 

JUNIOR INSTITUTION OF ENGiNEDRS (Informal Meeting) at 7 30 —W A 
Benton Weighing Machinery 


SATURDAY, January 3 


ROYAL INSTITUTION OF GREAT BRITAIN, ab 3 —Prof A M Tyndall 
Tha Electric Spark (3) Aur as a Conductor of Electricity (Juvenile 
Lectures) 


MONDAY, JANUARY 5 


ROYAL GEOGRAPHICAL SOCIETY, at 8 30 —Dr T F Chipp What we get 
from the Tropics (Christmas Lecture for Young People) 

VICTORIA INSTITUTE (at Central Buildings, Westminster), at 4 30 —Lieut - 
Col A @ Shortt The Fifteenth Year of Tiberius 

INSTITUTION OF ELECTRICAL ENGINEERS (Mersey and North Wales (Liver 
pool) Section) (a6 University, Liverpool), at %—D B Hoseason The 
Cooling of Electrical Machines 

ROYAL IxsrtTUTE OF BRITISH ARCHITECTS, ab 8 —T A D Braddel. 
Criticism of Work submitted for Prizes and Studentship» 

SOCIETY Or CHEMICAL Inpustry (London Section) (at Chemical Society » 
at 8 —Prof R Robinson The Synthesis of Certain Anthocyanis 


bí ~ TUESDAY, JANUAR) 6 


4 

ROYAL INSTITUTION OF GREAT BRITAIN, ab 9 —Prof A M Tyndall The 
Electric Spark (4) The Mechanism of a Spark and other Forms of 
Discharge (Juvenile Lectures) 

INSTITUTION oF ELECTRICAL ENGINEERS (North Western Centre) (at 
Engineers Club, Manchester), at T d 

InsTITUTE Or METALS (Birmingham Section) (at Chamber of Commerce, 
Birmingham), at 7T —R A Hacking Blast Furnace Reactions 

RoyaL PHOTOGRAPHIC Society oF Grrat BrrrAIN (Kinematograph Meet 
ing), ab 7 —Projection of Films —O Blakeston Light Rhythms — 
S G French The Man who was Late 

INSTITUTION Or AUTOMOBILE ENGINEERS (at Rojal Society of Arts}, at 
745 —k G Woollard Automobile Plant Depreciation and Replace 
ment Problems 

Roya Society or Mepicine (Tropical Diseases Section), at 8 —Col 
S'L Brug Filariasis in the Dutch East Indies 

ROYAL ANTHROPOLOGICAL [NSTITUTE, at 5 30 —J. W Layard Malekula 


WEDNESDAY, JANUARY T 


Roya. SOCIETY or Arts, ab 8 —H Barnard Ancient and Modern 
Pottery (Dr Menn Juvenile Lectures) (1) 
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INSTITUTION OF ELECTRICAL ENGINEERS (Wireless Secfion) at 6 —F M 
Colebrook and R M Wilmotte A New Method of Measurement of 
Resistance and Reactance at Radio Frequencies—-E B Moulhn A 
Variable Capacity Cylindrical Condenser tor Precision Measurements 

INSTITUTION OF HFArinG AND VENTILATING ENGINEFRS (at 20 Hart Street, 
WOi), at 7—C G H Hallett Notes on the Theory of Radiant 
Heating 

ELECTROPLATERS' AND DEPOSITORS' TECHNICAL Socirty (at Northampton 
Polytechnic [nstitute), at 8 15 —Modern Metal Cleaning 

Es Socrrty or MxprcIND (Surgery Section), at $ 30 —Pathological 
716ning 


THURSDAY, JAMLAR? &. 


INSTITUTION OF MUNICIPAL AND County ENoINLkERS (Northern Irish 
District) (at Town Hall, Bangor), at8—G H Fleming Urbain Works 

ROYAL INSTITUTION or Grrat BRITAIN, a6 3 —Prof A M Tyndall The 
Electric Spark (5) Some Properties of Sparks and Ares (Juvenile 
Lectures) 

Linnean Sociery or Lonnon, at 6 —Prof E J Sahsbury A Study of 
Ranunculus parviflorus L with Special Reference to its Morphology 
and Ecology —H W Pugsleyand A J Wilmott New British Plants 

[INSTITUTION OF ELECTRICAL ENciNRERS, Rb 6—C E R Bruce The 
Distribution of Energy liberated in an Oil Cirewt Breaker, with a 
Contribution to the Study of the Are Temperature 

ROYAL AERONAUTICAL SocrkTY (at Royal Society of Arts), at 6 80 —A 
Gouge Some Aspects of the Design and Construction of Sea gomg 
Aircraft 

INSTITUTION OF ELECTRICAL JiNGINEERS (at Loughborough College), at 
645 —E G Clark and G Fowler The Consumer's Point of View 

INSTITUTION OF AUTOMOBILE ENGINEERS (Bristol Centre) (at Merchant 
Venturers' Technical College, Bristol) at 7 —E V Pannell Light 
Alloy Piston Development 

ROYAL PHOTOGRAPHIC Socrety OF GREAT Britain (Colour Group— 
Informal Meeting), at 7 —Discussion on Faults and Failures in Colour 
Photography 

SOCIETY OF CHEMICAL INDUSTRY (Bristol Section) (at University, Bristol), 
abT730-—E A Ashceroft Electrolysis of Fused Zine Chloride 

North Bast Coast INSTITUTION OF ENGINEERS AND SH!PBUII DERS (Tees 
side Branch Graduate Section) (26 Cleveland Seientific and Technical 
Institution, Middlesbrough), at 730 —J R Cone Ironwork Practice 

INSTITUTE OF METALS (London Section) (at 83 Pall Mall) at 7 30 —R 
Genders Extrusion 

OIL AND COLOUR CHEMISTS’ ASSOCIATION (at 30 Russell Square), at T 30 
—Dr T H Durrans Solvents 

INSTIIUTION OF WELDING ENGINE: RS (at Institution. of Mechanical 
Engineers), at 745 —H D LloydandJ S G Primrose The Use of 
Pure Iron Eiectrodes fer Welding Cast Iron 


FRIDAY, JANUARY 9 


ROYAL GEoaRAPHICAL SOCIETY, at 8 80 —Dr C M Yonge Life on the 
Great Barrier Reef (Christmas Lecture for Young People) 

ROYAL SOCIETY or ARTS (Indian Section), at 4 30 

ROYAL ASTRONOMICAL SOCIETY, at 5 

MALACOLOGICAL Society or LONDON (ab Linnean Society), at 6 

INSTITUTION OF ELECTRICAL Ewnoeinrers (London Students’ Section), 
&b615 —A DeanandM M Maemaster Mercury Are Rectifiers 

OIL AND COLOUR CHEMISTS’ ASSOCIATION (jointly with Society of Chemica! 
Industry, Literary and Philosophical Society, and Society of Dyers 
and Colourists) (in Psychology Department University, Manchester), 
at7—W O D Perce Human Factors 1n Colour Judgment 

JUNIOR INSTITUTION oF ENGINEERS, at 7 80 —J Doonan Monel Metal 
Some Notes on its Production and Industrial Appheation 

GEOLOGIsTS' Assoc r1atiow (in Botany Theatre, University College), ati 
7 30 —Special General Meeting 


SATURDAY, Jantary 10 


ROYAL IxsrrTUTION OF GREAT BRITAIN, at 3 —Prof A M Tyndall The 
Hlectric Spark (6) Large Sparks (Juvenile Lectures) 
e 


PUBLIC LECTURES. 


TUESDAY, JANUARY 6 


UNIVERSITY OF LEEDS, ab 6 —Prof W Garstang Tafe in the Sea 


WEDNESDAY, JANUARY 7 


MUvsEVM AND ART GALLERY, Ber rast, at 8 —F Rutter Modern British 
Art 


CONFERENCES. 
DECEMBER 81 TO JANUARY 5 
GEOGRAPHICAL ÁSSO(IATION 


Friday, Jan 9 (at London School of Economies) 


At 10 a s —Majr R W G Hingston In the Tree Roof of the 
Guiana Forest (Lecture) 


At 11 30a x —Miss R M Fleming Regions of Russia (Lecture) 


At 2 30 —Meeting for Teachers in Secondary Schools for Discussion 
on à paper by B C Wallis on School Geography from the Point of 
View of an Examiner 


Meeting for Teichersin Primary Schools —Geography and the Exten- 
Sion of the School Age Discussion to be opened by E J Orford 


Saturday, Jan 3 (at London School of Economies) 


At 1015 Ax —Dr P W Bryan The Distribution of Houses m 
England and Wales as a Population Index (Lecture) 


DEccMBER 31 TO JANUARY 7 
CONFERENCE OF EDUCATIONAL ASSOCIATIONS (at Unn ersity College) 
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DALTON ASSOCIATION 


Friday, Jan 2,a611—G W Spriggs Individual Work in Mathematic: 
(Lecture) 


MEDICAL OFFERS OF SCHOOLS ASSOCIATION 


At 2—Dr A G Waitland Jones and others Discussion on Hout: 
of Sleep and the School Child 1n Day and Public Schools 


CHILD STUDY SOCIETY 


At 530—Prof J E Marcault What is Religious in the Child’ 
(Lecture) 
MoDFRN LAM UALE ASSOCIATION 


Monday, Jan 5,86114 x —Prof E W Seripture and Prof P Menzrath 
Discussion on Experimental Phonetics 
Na110NAL COLLFGF OF TEACH} RS OF THE DLAF 


Atlla3sr—Dr J Drever The Educational Handicap of the Deai 
from a Psyvhologist's Point of View (Lecture) 


JOINT CONFERENCE 


At 5 —J Fairgnese, Lt Gen Sir William Furse, Miss B Hosgood, 
C B Thurston The Teaching of Geography Chairman Sir Richard 
Gregory 


4 
CENTRAL COUNCIL FOR SCHOOL BROADCASTING 


| Tuesday, Jan 6, at 11 A x —Prof Winifred Cullis and others The 


Teaching of Biology by Wireless (Lecture Demonstration) 


BRITISH Soctat HYGIENE CovcsN ir 


At5—Dr H Crichton Miller Marriage, Freedom, and Education 
(Lecture) 


JANUARY J AND 6 


MATHEMATICAL ASSOCIATION (at London Day Training College) 


Monday, Jan 5, ab 330—8ir Arthur S Eddington The End cf the 
World (from the standpoint of Mathematical Physics) (Presidential 
Address) " 

At 5 —Prof A R Forsyth Dimensions in Geometry 


Tuesday, Jan 6, ab 10 A x —A Robson and others Discussion on The 
Report on tbe Teaching of Wechanies 1n Schools 
At1130A M —W Hope Jones, Dr F J W Whipple, P M Marples, 
and others Discussion on Gambling 
At 230-—Prof J E A. Steggall Faith and Reason in beginning the 
Calculus and Elsewhere 
At345 —Prof E H Neville Iamitsin Geometry 


JANUARY 6 10 9 2 


SCIENCE MAs1ERS' ASSOCIATION (at University Birmingham) 


Tuesday, Jan 6, at 8 30 P 31 —Sir Charles Grant Robertson Presidential 
Address 
Wednesday, Jan 7, at 1015 Ax —J Young 
(Lecture) 
At 1130 A M —Prof W WN Haworth An Insight mto Complex 
Molecular Structures (Lecture) 
At 6—Prof Nash The Work of the Physicist and Chemist 1n the 
Petroleum Industry (Lecture) 
At 815 —The Lord Bishop of Birmingham 
(Lecture) 
Thursday, Jan 8,10 to 1115 Aw —F Fairbrother and others Discus 
810n on General Science 
At12 —Prof K N Moss 
Metal Mining 
6 to 7 15 —Prof F W Burstal The Science Education of the Boy 
up to Eighteen Years of Age (Lecture) 
At830-—Meeting of S M A with Representatives of the Commis- 
sion on Educational and Cultural Films 
Friday, Jan 9, ab 10 AM —Prof H Munro Fox Zoological Experi- 
ments for School Work 


The Lunar Landseape 


A Finite Universe? 


Scholarships offered in Coal Mining and 


EXHIBITION. 
JANUARY 6 TO 8 


PHYSICAL AND OPTICAL Societies EXHIBITION OF ELECTRICAL, OPTICAL, 
AND OTHER PHYSICAL APPARATUS (at Imperial College of Science and 
Technology), at 3 to 6, and 7 to 10 

Wednesday, Jan 7, at 8 PX —E Lancaster Jones 
Minerals with Scientific Instruments (Lecture) 

Thursday, Jan 8, ab 8 Pw —Bir Gilbert Walker 
(Lecture) 
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The Protection of Scientific Property. 


HE debate on the protection of scientific pro- 
perty at the last session of the Sub-Committee 
on Intellectual Rights of the International Com- 
mittee on Intellectual Co-operation gained special 
interest from the presence of two members of the 
Italan National Committee, who submitted a 
memorandum suggesting substantial amendments 
to the preimmary draft Convention of Dec 14, 
1927 This draft Convention, which was presented 
to the Assembly of the League of Nations m 
September 1928, proposed to create by means of 
an International Convention and a corresponding 
Union a new right, leaving the existing structure 
of patent law and copyright untouched The Con- 
vention 1s designed to secure for the authors of 
scientific discoveries participation in the material 
profits arising from their industrial exploitation 
Scientific discoveries which entitle them authors 
to recerve remuneration from the users of the dis- 
covery must fulfil two conditions 
(1) They must be open to material utilisation, in 
the sense that they contribute to the production of 
a commercial commodity , and 
(2) They must lead to new means of production 
or new applications of existing means of production 
Discoveries which are explanations of existing prac- 
tice and purely retrospective m their application 
are thus definitely excluded, although of course they 
may strengthen industrial practice and increase its 
confidence 
In the second part of the Convention, the rights 
and obligations of the authors are defined, and m 
doing so, a distinction 1s made between the crea- 
tion or recognition and the exercise of the right 
While the rights of the author are derived from the 
unequivocal publication of the discovery, the exer- 
cise of these mghts as against the users of the dis- 
covery 1s declared to be effective only as from the 
date of the registration, by an international organ- 
isation, of the deposit of a note claiming for the 
author the right defined ın Article 1 over materia} 
applications of the discovery Thus, in a dispute 
between two authors, priority may be established 
by the production of any document of unques- 
tioned date, but in a dispute between author and 
users, the only lawful proof which can be adduced 
against the users 1s a note registered with an mter- 
national organisation and accompanied by specifiec 
claims with reference to the practical applicatior 
of the discovery. a result which would probably be 
achieved by the creation of a new bureau on tht 
lines of the Berne Bureaux of Industrial, Literary 
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and Artistic Property The restriction of the exer- 
cise of the mght to this condition on mternationa] 
registration under specific conditions of publicity 
meets a perfectly legitimate stipulation on the part 
of manufacturers if they are to meur habihty or 
obligations 

Part III of the Convention defines the nights 
and obligations of the user, and distinguishes clearly 
between the new right and patents The new right 
confers no monopoly of exploitation , any under- 
taking may use the discovery, subject only to pay- 
ment to the authors of a consideration, the nature 
of which 1s to be fixed either by free agreement be- 
tween the authors and users, or failing such agree- 
ment, by judicial procedure It is, of course, quite 
possible that a dispute may arise between men of 
science as to priority when the discovery 1s already 
receiving industrial exploitation Article 12 of 
this section accordingly endeavours to secure that 
the industrial exploitation shall go on unhmdered 
while the dispute 1s fought out, and a concluding 
article, inserted to ensure that the terms of con- 
tracts shall not destroy the legitimate expectations 
which the Convention arouses m the minds of dis- 
coverers, asserts that all private agreements which 
are contrary to the provisions of the Convention 
shall be deemed null and void, as being prejudicial 
to the public order 

On behalf of the Itahan Committee, M Piola- 
Caselh and Prof G Bruni (professor of general 
and morganie chemistry at the Royal Engineering 
School at Milan) suggested the addition to Article 4 
of a stipulation that the note claiming the nght 
must be deposited within three years from the date 
of publication from which the right 1s derived, and 
further that the mght should be limited to the 
duration of the anventor’s patent instead of to the 
term of thirty years contemplated m Article 10 
Further recommendations were made that the re- 
muneration should be determined by the courts of 
the user’s country, rather than by an international 
court of arbitration, and provision made for cases of 
Jomnt discovery 

These proposals, while not receiving the full 
assent of the Sub-Gommnttee, were referred to the 
different national committees for further discus- 
Sion. and criticism, whilst awaiting from govern- 
ments their observations on the draft Convention 
and the accompanying note which has been drafted 
by the mixed commuttee of insurance and lega] 
experts 

The present position 1s, accordingly, that a Con- 
vention has been submitted to the various govern- 
ments for consideration, and this has been accom- 
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pamed by a note contemplating the establishment 
of a system of guarantees for users of scientific dis- 
coveries, in the form either of mutual insurance or 
compensatory funds or both, and eventually the 
establishment of a fixed scale of msurance premiums 
In private companies 

This note ıs the outcome of the erticism of 
the draft scheme from industrial opimon, notably 
in the United States of America and in Germany, 
which indicated that the Convention would only 
be acceptable if accompanied by a note guaran- 
teeing industrialists, through some system of 
msurance, against fresh Lhabihtes arismg from 
royalties due to men of science and mventors 
The uncertamty of the representatives of British, 
French, and other msurance companies regarding 
the nature and extent of the risks which they might 
be called upon to assume under the proposed 
habihties led to the convening of a small com- 
mittee of msurance and legal experts, which met in 
Paris in December 1929 and March last and drafted 
the note to which reference has been made 

Meanwhile the fundamental idea of scientific 
property gains ground every year, and the absence 
of protection for scientific or theoretical discoveries 
18 recognised more widely as not merely anomalous 
but also unjust Mr F H Carr, for example, 1n 
a presidential address to the Society of Chemical 
Industry, referred to the desirability of finding 
methods of remunerating those who have contri- 
buted to industrial mvention by researches freely 
published ın scientific Journals + While the bulk of 
the controversy over the proposal of the Patents 
Committee of the Association of British Chemical 
Manufacturers regarding “ dedicated patents " has 
centred round the efficacy of the protection they 
offered for the fine chemical manufacturer durmg 
the expensive development work required before 
chemical or biological products of this type can be 
marketed, the right of the discoverer to some re- 
ward has not been overlooked As Senator Ruffini 
pomted out 1n his original report, the only result of 
withholding protection from therapeutics, as m the 
French and Italan patent systems, 1s that the m- 
dustrialist 1s allowed to exploit the invention ad- 
vantageously through the trade mark or registered 
name device, reaping the reward which might other- 
wise have fallen to the man of science, at least ın 
part, the advantages to the public health are 
purely maginary 

There are, mdeed, those who, prompted by the 
growing evil of * paper patents ’ created, notably m 
industrial chemistry, by the intelhgent forecast, 
question the suitability of our whole patent system, 
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with its basis of invention, to a modern industry in 
which the major advances are now almost always 
the result of organised scientific research and team 
work m which individual inventive &bihty or m- 
genuity plays a subsidiary part 

The present system admittedly refuses protec- 
tion to a scientific discovery of first-class import- 
ance, and 16 1s often 1mpossible ın a mass of patents 
to sift out the true knowledge from mere predic- 
tions which may or may not be verified by experi- 
ence Consequently, the public receives no real 
disclosure im return for the protection In such 
circumstances, while the industrial research worker 
remams outside the Convention, any measure which 
encourages the growth of scientific research by 
offermg real reward to scientific discoveries may be 
of real benefit to industry At least some sections 
of industry to-day owe their difficulties ın part to 
a lack of contact between their technical staff and 
workers 1n pure science Fundamental scientific 
research remains the most mmportant fertiliser for 
industrial research and development, and with the 
increasing mechanisation of our daily hfe and the 
intensive exploitation of the world’s resources, rus 
importance will become ever greater 

The use of the term ‘ Scientific Property ’ ın the 
draft Convention 1s perhaps somethmeg of a handicap 
Tt xs lable to give a misleading impression and, in 
the opimon of some, rts use has constituted an 
obstacle to progress, the word ‘property’ having 
caused apprehension among manufacturers At 
the last session of the International Committee, the 
use of such expressions as “ the right of the scientist 
io his discoveries ” or “ m the remunerative utilisa- 
tion of his discoveries ’’ found powerful advocacy, 
but m view of the general use of the expression and 
its connexion with the established terms ‘ Artistic 
Property’, ‘Literary Property’, the Committee, how- 
ever, decided that a change was inadvisable, 1f not 1m- 
possible, now that the Convention had been drafted 

The Italan National Committee has set an 
example which might well be followed by others 
The idea of protecting scientific property has been 
raised at an opportune time, and the six years or 


__-tnere—svhich have elapsed since the mquiry and 


study of the subject were first commenced 1s none 
too long a period Its to be hoped that the ques- 
tion will receive closer attention m Great Britam 
than has yet been the case, and that there will be no 
attempt made to curtail discussion or precipitate a 
decision by this or other governments regarding a 
Convention which may, mdeed, prove mmpracuc- 
able, but may equally prove a valuable stimulus to 
scientific research and discovery 
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The Anatomy of History. 


Human History By G Elhot Smith. Pp 509 
(London: Jonathan Cape, Ltd , 1930) 21s. net 


WO problems, above all, have engaged the 
attention of thmking men, smece man first 
began to think: the ‘riddle of the universe ' and 
the ‘meaning of history’ The study of each has 
come to have its proper technique and disciphne 
But central in one, and conspicuous m the field of 
the other, stands man himself the ‘ proper study 
of mankind ’ 1s at the same time anthropology and 
htere humanissyvme Lake the ‘ man in the street’, 
with his guesses at ‘what we are and whence we 
came’, the anatomust, too, “cannot help puzzling 
over the behaviour of his fellows " and studies 
“the dead past of man and his strivings ", mum- 
mification, gold-quest, warfare, and the like, ‘‘ as 
a means of interpreting the living present " 

The philosophy of history, as Dr Elhot Smith, 
m the light of his special skill, expounds 1b, 13 à 
smple one “ıt would not be an exaggeration 
to say that crvilisation was evolved out of man’s 
endeavours to understand the constitution of his 
own body and to preserve the life that animated 
15" Taking account of recent discoveries about 
primitive man, his early civilisations, the ' legacy 
of Greece’, and prehistoric Europe, his object 18 
“ to search for the deep motives that have shaped 
man’s career, and to call attention to the vital 
factors in human thought and behaviour, which 
have been ignored by most writers" (p 13). 

Among these “vital factors”, on which the 
“fabric of civilisation’ was built up, he reckons 
«ideas of the function of the heart and blood, the 
breath and moisture, the placenta, and the hypo- 
thetieal ‘life substance’” (p 13) He thinks 
that “all man’s early nature-studies were self- 
centred and in the last resort were related to the 
expressions of hfe in hus own body” <A simular 
notion underlay the “ Physical Realism” of the 
late Thomas Case, but that was not circulatory 
philosophy, but muscular, as became one who 
was a cricketer, not an anatomist Whither, then, 
does this transcendental omphaloscopy lead us? 
What 1s the meaning of “ Human History” ? 

To appreciate the argument, account must be 
taken of the author's “ new emphasis on the fact 
of the continuity of culture both in tame and space "* 
on which, however, he has repeatedly insistec 
elsewhere What the “principle of continuity ' 
explains m geology and biology, the “ tyranny o 
tradition” effects in “Human History" Ye 
there was apparently a catastrophe, somewher 
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and somewhen for whereas “ primitive men 
were decent, generous, and peaceful ?, mankind 
has, alas! somehow “ acquired culture, and with 
it social unrest, dangerous practices, and methods 
of cruelty " An earher exponent of the same 
theme ascribed the Fall to an apple After reading 
" Human History ”, one suspects the placenta 

Broadly, then, human history 1s a drama in three 
acts With two of them, other writings of Dr 
Elhot Smith have already made us famihar, but 
the restatement of his views 18 welcome , not least 
as an ulustration of that ‘contmuity’ through 
which ideas, essentially the same, become dable- 
ment changés en roule For amid the “ tyranny 
of tradition " we have glimpses of mute mglorious 
imventors, outside early Egypt, and antecedent, 
the Chellean method of fhnt-ehippng, which 
“ originated 1n one spot, where a pioneer invented 
1t” (p 95); the “relatively shght change neces- 
sary to attam such greater efficiency " as dis- 
tinguishes Acheulean technique from Chellean 
(pp 97, 115), and then “a new genius arose and 
invented the technique known to us as Mousterian ” 
(p 97) What a pity that the new material from 
ihe Bambata Cave in Southern Rhodesia comes 
just too late to illustrate, ym thousands, the “ rela- 
tively shght changes " necessary to replace tradi- 
tional Mousterian info a specific local ‘ mdustry ' ! 
What an instance of ‘contmuity’ defeatmg 
‘tradition’, and how difficult, except for a 
biologist, to distinguish this hom “ some process 
of so-called evolution’, which by mere “ tyranny 
of tradition ” still means for many people, smce 
the publication of the “ Early History of Mankind ” 
and the “ Evolution of Culture ", the survival of 
the fittest among “ shght changes necessary to 
attam such greater efficiency " mnumerable and 
ubiquitous, and we may note that it 18 on the 
morrow of such momentous pause 1n the record as 
marks the geological ‘ continuity ’ between Chellean 
and Acheulean gravels that the new theory postu- 
lates one "individual of outstandmg genius ", to 
make all the difference between Chellean and 
Acheulean technique 

So too, among uncompromising demals of the 
mfluence of geographical surroundings on mankind 
(p 253), there are sigmficant admissions Though 
the “ pronounced monogamy of the F'ood-gatherers '' 
awaits explanation, “economic causes may well 
play a part. It may not be possible for a man to 
keep more than one wife” (p 263) The Mela- 
«esians (p 157) "probably only reached new 
«slands when they were swept by the forces of 
Nature out of them course" Worse follows 
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" 15 may also be something more than a coincidence 
that the Hrbtrtes arose on the edge of the salt treeless 
tract in Central Asia Minor” (p 287) Worst of all, 
“the natural crop of barley, which was growing 
wild on the banks of the Nile, seems to have pro- 
vided, the lure to attract the earher settlers in 
Egypt" (p 272), and though, of course, “ some 
man of exceptional msight imitated the natural 
processes ", the vital importance of mngation '  1m- 
pelled the Egyptians to study the habits of their 
river” (p 278), and “hence communities became 
herded together in villages, and people were forced 
mto more intimate association ", wore clothes, 
buried their dead, and set out on the ‘ hife-quest ’ 
and all our woe, all unaware that geographical 
facts such as “the habits of ther river” were 
incompetent to modify the habits of a people Or 
was some ‘individual of outstanding genius " the 
first to scramble up the bank to keep his feet dry ? 
In fact (p 291), “ we may draw the only possible 
inference and assume the mvention of agriculture 
in Egypt, where Nature was annually pomting the 
way so clearly " A very naughty river, to break 
the * continuity ’ of human history so ! 

More generally stil, among mammals, ‘ those 
which wander away from their orginal home and 
become subjected to new environment and new 
conditions of life, new food to search for, and new 
dangers to overcome, are more rapidly transformed 
than those that stay at home” (p 159), and this 
18 exphoitly applied to Mediterraneanman. Change 
of scene seems, after all, to suit those ‘‘ mdividuals 
of outstanding genius” whose breaches in the 
“tyranny of tradition " illustrate the “ prmezple 
of continuity " m biology Instances abound m 
* Human History " 

“ The first huntmg-grounds were only attractive 
if flint was to be found near them " (p 95) “the 
mereasing cold must have tried these roaming 
hunters severely ", and “in the Acheulean strata 
are the ashes of the first hearths” (p 96) So 
ancient 1s the habit, universally diffused to-day, 
of “ borrowing a hght" But who borrowed first, 
and from whom ? Or did more than one ‘ pioneer ' 
strike a light while striking a fhnt? Even-among 
‘grassland’ man—a particular béte nowe of con- 
tinuous history—“the population was kept small 
by the exigencies of the rainfall alone” In Greece 
itself the emancipation of human reason was not 
quite complete ; for this country (p 431) had been 
“ continually subjected to the cultural; fluences 
diffused in the waters that bathed its shores ", 
an interesting glimpse of the physies of diffusion 

Another very welcome shift of view 1s the generous 
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recognition of Tylor’s “luminous expression” of 
the “principles that should inform any attempt 
to interpret the behaviour of men under conditions 
of civilisation ”. True, the old leaven festers still, 
in the reference (p 329) to a “ theory of universal 
animism which distorted the vision of ethnologists 
for more than half a century " But as it 1s ad- 
mitted that Tylor “ discovered so many examples 
of a peculiar phenomenon the attribution of 
life and mind to manımate objects ", we are not 
far from the view that a certain outlook on human 
history, hke Chellean flmt-chipping, “ originated 
in one spot, where a pioneer invented ıt ” 

For the Fall to have had such disastrous con- 
sequences—“ social unrest, dangerous practices, 
and methods of cruelty "—the state of mnocence 
must have been innocent indeed , and the rehabilita- 
tion of the ‘noble savage’ 1s one of the more 
important of Dr Elhot Smith's contentions For 
if civilisation, with all its evils, has resulted from 
man’s endeavours “to understand the constitu- 
tion of his own body and to preserve the hfe that 
animated ıt ", what risks we run from the teaching 
of physicians and anatomists! What is odd, 
however, 1s that the “‘ decent, generous, and peace- 
ful" food-gatherers should for millennia and with 
such uniformity (or was ib ‘continuity’ ?) have 
missed the significance of the placenta for it ıs 
admitted (p 330) that “the study of the pheno- 
mena of birth ıs as old as man himself” As is 
insisted ın the same context (p 329), “ even serious 
investigators by pushing just a little further than 
the evidence warrants the application of a bright 
idea, can make 16 nonsensical” and the reviewer 
claves pardon in advance, uf he has played the 
pioneer in that way But is the evidence as to 
the distribution of placenta-cults, or flag-worship, 
or other “ dangerous practices ", so complete as 
to justify mferences from presumed lack of them 
among ''food-gatherers ", or the complementary 
conclusion that the occurrence of practices re- 
sembling them results from diffusion of food- 
producing culture among peoples who do not in 
fact produce food 2 

The stress justly laid on the regional character 

& Upper Paleolithic cultures—in spite. of 
the corollary presumably postulating regional 
‘pioneers "makes more surprising Dr Elhot 
Smith's insistence on the brevity and insignifieance 
of the phrases usually described as Neolithic, “ any- 
where except in Brita and western Europe ” 
That the “ real revolution " was the replacement 
of H neanderihalensis by H sapiens may be 
admitted without overlooking the significance of 
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the new technique of grindmg and boring In the 
Philippines, for example, there is stratigraphical 
evidence for two well-marked cultures with more 
or less ‘polished’ implements, accompanied by 
pottery, between the Upper Paleolithic and the 
Iron Age layers Here 16 1s not the Neolithic that 
is absent but the Bronze Age, which means so much 
to Dr Elhot Smith But, as he admits in another 
context (p 106), “so agam in the Neolithic Age 
a succession of new waves of population intruded 
from time to time, each bringing some new con- 
tribution ”’ 

There is, however, a reason for this apparent 
neglect of Neolithic phases Unless the very short 
duration here assigned to them, particularly ın the 
north-west, 18 admitted, ıt 1s difficult to establish 
the remarkable precocity of culture in Egypt, 
which 1s central m Dr Elliot Smith's interpretation 
That many elements of European civilisation spread 
from the Near East, ıs admitted The question 
1s whether other parts of the Near East themselves 
obtained them bv ‘ diffusion’ from Egypt, and 
as, until lately, the chronological inferences, from 
sequence-dating and stratigraphy combined, were 
better supported in Egypt than elsewhere, 1t 1s 
obvious that ¿f these arts and practices originated 
in Egypt, their first appearance elsewhere should 
be subsequent This, however, is just what has 
to be proved , and the very confident statements 
of Egyptian priority m “Human History " are 
not accompanied by evidence more conclusive 
than what has been so variously interpreted In 
particular, the geographical distzibution (or is it 
‘diffusion’ ?) of apparently wild congeners and 
precursors of the earliest cultivated g1ain-plants 
cannot really be said to be fully established yet , 
and 1n so far as 16 1s approximately known, 1t seems 
generally taken to favour Asiatic ‘origin for culti- 
vated grains Since this question of grain-crops Is as 
fundamental to the Osirian theory of civilisation as 
the placenta-cult itself, readers of " Human History " 
must prepare themselves for another act of faxth 

Nor ıs the ‘ancient tradition of Osiris recorded 
by Plutarch " more valuable corroboration of the 
hypothesis of an “individual of outstanding genius ”’ 
at the beginning of IXgyptiaii civilisation, than 
is Archbishop Usher’s approximation to Prof 
Breasted’s date for this modern version of the Fall 
For if the Egyptians were “ living the lfe of Natural 
Man before they began their pioneer work ", Osiris 
lived before the first potter, and this helps to 
explain a certam reluctance to grant high an- 
taquiby to the Badarian precursors of pre-Dynastic 
pottery But Osiris is represented (p 253) as 
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having made his amazing innovations not much 
earlier than 4000 Bc What, then, becomes of the 
ceramic priority of Egypt? For the correlation 
of this phase of its culture with the Cretan series 
is at the top, not the bottom, of the twenty feet of 
pot-mntested house-debris which underlies the first 
' Bronze Age layer And ıs not the admission (p 279) 
that “ hke all human communities throughout the 
ages [the Egyptians] listened to the voice of 
authority’, rather destructive of the view that 
it was because they were the first people to do so, 
that they involved themselves, and us all, m the 
* dangerous practices ’ of civilisation ? 

Among these practices, as has been noted already, 
those based on observation of vital processes are 
represented as of central significance Here a 
strong case 1s presented for regarding this whole 
group of beliefs and customs as concerned less with 
the reproduction of life, by so-called ‘ fertility ’ 
rites, than with the maintenance and enhancement 
of existing life—the life of the performer, or of 
someone whose continued existence seemed ın- 
dispensable to him This ıs a fresh and fertile 
suggestion, which ıt would be impossible to discuss 
adequately here, further than by noting how that 
notion gained new and tremendous vogue, as soon 
as efforts to maintain and enhance were trans- 
ferred from thos life to another, and men distin- 
guished the transcendental maintamer of life from 
their own temporal chieftam The relation of this 
view of early culture to those propounded already 
in Christopher Dawson’s “ Age of the Gods " and 
Hocart’s “ Kingship ” will be obvious 

At last the curtain rises on Act III Dr Elhot 
Smith has discovered the Greeks More precisely, 
he has gone a step further than Ure’s “ Ongin of 
Tyranny ” That was itself a venturesome book, 
wherem the invention of comage, and the mobility 
thus given to wealth, were claimed as the material 
cause of that emancipation of individual enter- 
prise from restrictions of communal ownership 
which in turn made possible the democratic move- 
ment in Greek city-states, with all that this 1m- 
pled Dr Elhot Smith's corollary ıs that there 
was concurrent emancipation from the “ tyranny 
of tradition” in the world of thought, with the 
result that “mankind recovered intellectual fiee- 
dom ", even if people still do not always avail 
themselves of ıt to rationahse their hves Yet 
mark the tragedy, that so high an achievement of 
this people of “transcendent genius " should be 
correlated m “Human History " with such a 
merely geographieal accident as the occurrence of 
gold in the Pactolus river ! 
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Not that ‘continuity ’ was lacking even here 
Dr Elhot Smith has satisfied himself that there 
was “no break in the development of style" 
between Mycensean and geometrical art (p 431), 
also that the Doric column was '* derived ultimately 
from Egypt" because “all later fluted columns 
must be derived ultimately from these Third 
Dynasty types” Such was the “tyranny of 
tradition " until the mvention of comage , though 
Dr Elhot Smith 1s msistent that ıt did not apply 
to round pillars, nor to square (p 451), which 
'* given the idea of a pillar, might arise 1ndepend- 
ently in any country and any number of times ” 
But why? Aie “imdividuals of transcendent 
genius " so common in the building trade ? 

But if Greece learned Egyptian notions by 
‘ diffusion ’, ıt also taught that way It ıs “an 
excellent illustration of the general theorem of the 
diffusion of culture "', that “ Greece provided most, 
if not all, the principles which distinguish ”’ not 
only “the higher culture of Western civilisation ”’ 
but also “those of Asia and pre-Columbian 
America” This leads straight to the thesis of 
the author's " Elephants and Ethnologists ", but 
with greater insistence on the Hellenic (and there- 
fore ultimately Egyptian) source of the “ con- 
nexions between the Augean, Scythia, and India ” 
and therefore of “‘ results which hitherto have been 
unduly minimised, 1f not wholly 1gnored " (p 462) 
Thus we have “ clear evidence of Cretan influence 
in Turkestan in Middle Minoan times” (p 467) 
which will be news to the speciahsts That Ionian 
rationalism may have inspired the ‘ rational philo- 
sophy’ of the Buddha, has been suggested by 
others, what ıs less easy to accept 1s that “ there 
was no architecture in India till the advent of 
Buddhism " (p 472), especially as the ancient 
cities at Harappa and Mohenjo-Daro are mentioned 
immediately after Eventual limitation to stone 
architecture (p 474) 1s further qualified by ex- 
cluding not only the stonework on those northern 
sites, but also the ‘ megaliths ’ of southern India, 
and the claim for Hellenic mitiative would seem 
to fail, ın face of evidence for Achzmenid models 
(p 476) The case 1s indeed given away on p 477 


“could we discover what the wood carving Was.. P 


hke" which dominates early Indian stonework 
‘we should be more certain of the history of early 
Indian art As it 1s, we can only judge from the 
surviving stone reliefs " It is admitted also (p 476) 
that the ‘honeysuckle’ and other ornaments 
common in Greek architecture “ were employed 
in earlier Assyrian’ as well as ın Persian «Is 
it true, further, that the halo 1s “ used in Greek 
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paintings as an attribute of gods " (p 479) before 
Christian times ? 

Such perplexities may result from the condensa- 
tion evident in this latest section of “ Human 
History " , and the survey of events in the west, 
and Greek influence on Christtan and Moslem 
thought, 1s more summary still But in the plan 
of the book there ıs a reason for this It was the 
achievement of the Greeks “to restore to human 
reason the freedom 1t had lost " when man “ began 
to devise civilisation " and “ became entangled m 
the shackles of the theory of the State " (p 497) 
The “conflict between the rationalism of Hellas 
and the superstition of Egypt" 1s, however, not 
over In the words of Dr Elhot Smith’s epilogue, 
** 1$ depends on the human population of the world 
themselves, which wil win For thought and 
courage can decide tbe issue " Of both there 1s 
abundance in this book, which is appropriately 
dedicated to the “ vision and courage ” of another 
“pioneer ", Dr W J Perry J L MYRES 





Wind and Water. 


Wind and Water. By Manfred Curry Pp 28-120 
plates (London Country Lafe, Ltd, 1930) 
25s net 


HIS ıs a handsome quarto volume of one 
! hundred and twenty full-page photographs, 
the first half of which are studies of sea and lake, the 
second half of sailmg yachts The plates are a 
selection made by Mr Curry from many thousands 
taken by various photographers The smooth 
paper on which they are reproduced is free from 
pernicious glaze and restful to the eye 
Some of the wave studies are of exceptional ment 
One by F S Schensky showing the back of a wave 
rushing on the clifis of Hehgoland admurably con- 
veys the speed of the surge, and another by the 
same photographer of the front of a great breaker 
(presumably on the same shore) is an effective 
counterpart ‘The combing crest mses above the 
sky-hne and is cambered in the centre The 
moment of exposure of the plate has been exactly 
timed for the closing of the cusp upon the cushion 


-of water m tront, a critical nument seldom recorded 


Of the lake studies, two stand 1n happy contrast 
The first 1s of Lake Constance in a Fohn wind, with 
hnes of breakers below and long rolls of stormy 
cloud above, separated by the serrated summits of 
a mountain range—a beautiful composition The 
second 1s of a tarn in Switzerland, in the clear waters 
of which the mountains 

View the stillness of their aspect 
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more perfectly than 1s possible m the larger lakes 
fed by the turbid waters of a glacier stream The 
study of the Walensee 1s an effective rendering of 
a contrast which always exercises an imagmative 
appeal—that of a vertical chff of massive rock with 
the level hnes of smooth water and a low shore ın 
the distance 

There are two fine photographs taken at sea, both 
by Count Larisch, one of which shows the rush of a 
single wave rising high above the line of sight, the 
other a remarkable effect of rigging and spars, and a 
heeling deck awash 1n a heavy sea 

A number of photographs of yachts sailing will be 
of interest to those versed 1n the sport, but are for 
the most part lacking 1n pictorial effect 

The introductory letterpress 1s 1n two sections, of 
which the first and longer relates to waves and wind 
Mr Curry refers to his discoveries about waves He 
has indeed made observations and formed opmions, 
but I venture to suggest that a further study of the 
work which has been pubhshed upon this difficult 
subject would lead to a modification of the views 
which he advances, particularly im regard to the 
preponderating importance which he attributes to 
the friction of wind ın the formation of waves and 
the friction of the sea bottom in deflecting ther 
direction in the neighbourhood of the shore 

With the comments of the author upon the 
relation of modern aerodynamics to yachting I am 
not competent to deal, and of this section of the 
introduction [ can only say that Mr COurry’s 
enthusiasm for his sport makes agreeable reading 
even for one who 1s not a practical yachtsman 

VAUGHAN CoRNISH 





Mars 


Le planète Mars étude basée sur les résultats obtenus 
avec la grande lunette de Observatoire de Meudon 
et exposé analytique de Vensemble des travaux 
exécutés sur cet asire depus 1659 Par E M 
Antoniadi Pp 1v+240+10 planches (Paris 
Hermann et Cie, 1930 ) 80 franes 


T is unquestionably one of the most 1mport- 
ant books on Mars ever pubhshed, and ıt 
wil always remain a standartl work of reference 
for the period covered by the author's researches 
The book opens with a chapter on the planet in 
antiquity which illustrates the writer’s wide know- 
ledge of the hterature and astronomy of ancient 
tames But ıt 1s especially with our knowledge of 
Martian topography as revealed by the telescope 
that ıt ıs concerned, and Chap mn contains an 
account of instruments, stations, and conditions 
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most favourable for a successful study of this inter- 
esting planet It will be noted here that M. Antoni- 
adi—who first ın 1909 had the immense advantage 
of using systematically for the study of Mars the 
great 32 7 m refractor of the Meudon Observatory, 
through the kindness of Dr H Deslandres (then 
its Director), to whom this book 1s fittingly dedi- 
cated—himself prefers refractors to reflectors, but 
1t will be something of a surprise to some readers 
to find that he does not consider the secondary 
spectrum a se1lous drawback in the use of such 
Instruments for planetary work The view of 
Prof Ritchey, which he quotes, that an import- 
ant factor in the success of the Meudon tele- 
scope ıs the height of the object glass above 
the surface of the ground, 1s doubtless correct 
Indeed, ıt has long seemed to the reviewer that 
the unsteadiness of the images so often given by 
reflectors—especially when employed m the open 
—arises largely from the fact that their specula 
are situated in the disturbed conditions near the 
ground level, as well as from the usual tube currents 
Foggy weather, of course, naturally finds approval 
where large apertures are to be used, as also does 
a considerable altitude with the view of getting 
above the denser strata of the atmosphere, but the 
habit of employing diaphragms to improve the 
steadiness of the images is strongly criticised as 
seriously diminishing the separating power so 
essential in the resolution of planetary details 

The followmg chapter contains details of the 
orbital and physical elements of Mars, after which 
we come to a general account of the surface features 
as telescopically observed, including changes of 
colour, *' the ilJusion of the canals "', the polar caps, 
clouds and other atmospheric phenomena, the 
habitability of the planet, and the two satellites 
This concludes the first part of the volume 

Part 2 consists of a very full and detailed de- 
Scriptive account of the planet's surface, and the 
changes, seasonal and otherwise, which have been 
observed to take place ın the several markings 
These details are well illustrated by a number of 
drawings, mainly by the author The nomenclature 
employed 1s that of Schiaparelh, but this has been 
extended by the adoption of names from the maps 
of Lowell and Cerulli, and in the case of a number 
of more recently detected features the names have 
been assigned by M Antoniadi himself 

It ıs to be noted that in general this descriptive 
part of the volume 1s intended mainly as a presen- 
tation of the author’s own researches, but the 
history of our knowledge of the various features 
18 carefully traced from earher records and sup- 
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plemented by the work of contemporary observers 
Great care has been taken in the selection of the 
material presented, and there are abundant refer- 
ences to the work of members of the Mars Section 
of the British. Astronomical Association, of which 
M Antoniadi was for several years the director 

Of course, the great value of the work hes in the 
fact that ıt presents the conclusions of a particu- 
larly able and accurate observer using one of the 
very best instruments in the world, and, moreover, 
one who possesses very great skill as a planetary 
draughtsman It will be clear to the reader that 
its inspiration hes ın the wonderful views of Mars 
shown to the author by the great telescope at 
Meudon m 1909 It was these views which led to 
his final conviction that the so-called ‘ canals’ of 
Schiaparelh: and Lowell were illusory, m the sense 
that them geometrical appearances, together with 
such phenomena as their occasional gemination 
were the result of optacal and physiological causes 
In particular, the straight and linear appearance 
of many of these features was announced as nothing 
more than a consequence of integration by the eye 
of uregular spots and markmgs which were in 
general beyond the reach of distinct vision with 
the relatively small apertures usually employed up 
to that time That there 1s some objective basis 
behmd the Schiaparelhan canals is, of course, fully 
recognised ‘This is illustrated ın the chapter on 
"The Illusion of the Canals", and for further 
details the reader may turn to the 1909 Report of 
the Mars Section of the British. Astronomical Asso- 
ciation published in vol 20, part 2, of the Memows 
The previous scepticism concerning the reality of 
these geometrical features will be well remembered 
Whue some assiduous and trustworthy planetary 
observers using instruments of moderate size re- 
corded a number of them, there were others, such 
as N. E Green, E W Maunder (see a paper in 
Mon Not Roy. Ast Soc, vol 63, p 488, by E. W 
Maunder and J E Evans), and Cerulli—to mention 
just a few—who consistently maintained that they 
were capable of an optical explanation. It was, 
however, the great Meudon refractor which actually 
showed toM Antoniadiin 1909 those irregular spots 
and broken-up featuros nto which the Catial system 
1s so very largely resolvable when adequate tele- 
scopic power 1s employed 

There is, however, one point to which it seems 
needful to direct attention 1n order to avoid further 
confusion Most unfortunately, ever since the days 
of Schiaparelli, markings of very different character- 
istics have been designated ‘canals’, namely, broad 
dark streaks on one hand and fine spider-web-like 
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lmes on the other This ıs partly attributable, no 
doubt, to considerable changes 1n the intensity and Our Bookshelf. 
breadth of some of these markings, but so long as | Fart promif Par Prof G-H Luquet  (Encyclo- 


the term ‘ canal’ is apphed indiscriminately to all 
the linear markings and streaks, the general state- 
ment sometimes met with, that photography does 
not show the canals, 1s apt, 1f unqualified, to be 
misleading The ‘ canals’ bounding Elysium, and 
those ın the neighbourhood of Solis Lacus, as well 
as strong broad features, such as the Casius and 
Nepenthes-Thoth have been for several years past, 
do come out very plamly on the photographic 
plate Moreover, such features were seen and 
drawn before Schiaparelli’s time, and, 1n general, 
so far from being straight, many of them are 
very distmetly curved Of the objective exist- 
ence of these markmgs we may feel assured As 
in the case with the term ‘mare’ for the desig- 
nation of lunar features, ıt may now be difficult, 
perhaps, to give up altogether the use of the term 
‘canal’ for the hnear markmgs of Mars, as M 
Antoniadi has done, but the retention of the same 
term for objects of widely different characteristics 
can scarcely be other than a fruitful source of mis- 
understanding and confusion 

Another pomt which M Antoniadi’s researches 
— and, 1ndeed, the work of many other observers, 
lke Prof W H Pickermg, who has similarly 
devoted many years to the study of Mars and 1ts 
seasonal changes—reveal with great clearness 18 
that, despite its shortage of water, Mars is by no 
means as yet a dead world The work under 
review 1s not directly concerned with those recent 
methods of investigation by photography 1n light 
of different wave-lengths or the measurement of 
the surface temperature with the thermo-couple 
which have gone so far to establish pomts of 
analogy with the earth, but the visual revelations 
of the telescope described by M Antoniadi, such as 
the drift of the clouds and other manifestations of 
Martian meteorology, the seasonal changes im the 
colour, form, and intensity of dark markings like 
the Syrtis Major, the occasional developments 
and changes on an enormous scale hke those ob- 
served ın recent years in the Solis Lacus and 


-—"Nóachus regions of the disc, all mdicate that Mars 


is stall very much alive and full of interest for the 
student of its surface and physical state 

At the end of the volume are a number of plates 
which are exceedingly well reproduced The first 
five are maps and these are followed by plates con- 
taimng four whole-disc drawings of the planet as 
seen at Meudon durmg the apparitions of 1909, 
1911, 1924, 1926, and 1928-29 
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pédie screnirfique Brblothéque d'anthropologie ) 
Pp 114-267 (Paris Gaston Dom et Cre, 1930 ) 
30 francs 
IN “ L art primitive " M Luquet turns once more to 
the problem of the ongin of art Very bnefly, 
his theory 1s that two forms of representative art 
are to be distinguished Furst, there is the classical 


, art of the adult, no longer to be 1egarded as the one 


and only form Secondly, there 1s a form of art 
which 1s called ‘primitive’ Under this heading, 
on the ground of their common characteristics, he 
groups certain tendencies opposed to those of the 
adult classical art—the art of children, some adults 
(“même des professionnels"), savages, and pre- 
historic man Both in the individual and m the 
history of the human race, the urge to artistic re- 
presentation arises in the same way—an accidental 
production or discovery of a resemblance to a real 
object. Hence comes a desire for the execution of a 
purposive reproduction, which in turn gives rise to 
the pleasure of creation In this disinterested art 
hes the germ of magical art , but the pre-existence 
of the artistic produet before its magical use 18 à 
necessary postulate Further, while ‘classical art ? 
1s static, primitive artis dynamic , by an intellectual 
reahsm ıb sees the whole story 1n time and space 
Hence the representation of invisible parts, dis- 
torted perspective, and duplication 

M Luquet argues his case ably, with illustrations 
drawn from primitive art and from infant psycho- 
logy The book ıs stimulating but far from con- 
clusrve Savages are not children, whatever may 
be the similarities in the artistic products of each 
Even if fortwtous resemblance gives rise to artistic 
activivy ın both cases, the savage brings a range of 
relatively highly developed concepts to bear upon 
his problem from the very first There is, 1n fact, 
no reason why the magical impulse should not be 
present from the very beginning The real analogy 
is not with the art of children, in which 16 1s diffi- 
cult to isolate the spontaneous activity from the 
imitative, but with such an urge as that for jewelry, 
m which an artistic product is the ultimate out- 
come of the magical efficacy of a natural object, 


„afterwards imitated m some precious or magical 


material—for example, coral—and finally desired 
for 1ts beauty or intrinsic value without reference 
to any original meaning 


Some Applications of Organic Chemstry to Bwology 
and Medicine By George Barger (The George 
Fisher Baker Non-resident Lectureship 1n 
Chemistry at Cornell University, Vol 5) Pp 


v+186 (New York McGraw-Hill Book Co, 
Inc , London McGraw-Hill Publishmg Co, 


Ltd , 1930 ) 12s 6d net 
Tms volume represents the fifth of a series in which 
are reproduced the lectures delivered by distin- 
guished visitors mvited to Cornell University in 
accordance with the terms of the George Fisher 
Baker Foundation The purpose of this Founda- 
tion 1s to facilitate mtercourse between scientific 
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workers of different nationalities Approprately, | Clouds By Prof Alexander McAdie Pp m 422 
Prof Barger deals m his mtroductory lecture with +52 plates (Readville, Mass Blue Hill Ob- 


the history of mternationalism m science The 
behef that scientific research is one of the most 
international forms of human endeavour, possibly 
only second to music 1n this respect, 1s illustrated 
by a remarkable range of examples that connects 
the brotherhoods of the schools of Vesalius, 
Fabricius, and other great masters of the Itahan 
universities of the sixteenth century with the 
international contributions that led to the isolation, 
identification, and synthesis of adrenalme Many 
other examples may be derived from the five 
lectures which follow and which deal with ım- 
portant recent developments 1n biochemistry The 
chemistry of the hormones 1s presented in an able 
and comprehensive review, no small part of which 
18 devoted to the fascinating story of the steps by 
which the constitution and synthesis of thyroxm 
was achieved Other lectures deal with the 
chemistry of the vıtamms, chemical constitution 
and physiological action, chemotherapy, and finally 
the nature of the curious blue adsorption com- 
pounds ofiodine A very interesting and stimulating 
volume 


Niels Henrik Abel eme Schilderung seines Lebens 
und sewer Arbet Von C A Bjerknes Um- 
gearbeitete und gekurzte Ausgabe aus Anlass 
von Abels 100-jahrigem Todestag von Prof Dr 
V Bjerknes Ins Deutsche ubertragen von Else 
Wegener-Koppen Pp v+136+1 Tafel (Berlm 
Juhus Springer, 1930 ) 6 60 gold marks 


Pror V BJERKNES has condensed the longer work 
of his father by omitting the details of Abel’s 
mathematical work, so as to make accessible to all 
the biography of that ill-fated genius 

Abel was born in 1802 His abilities were dor- 
mant until he met with a sympathetic teacher, 
who soon prophesied his future greatness How- 
ever, a local reputation m a country hke Norway 
required support from abroad In spite of his 
poverty, Abel had a paper printed at his own ex- 
pense and sent a copy to Gauss, the acknowledged 
leader of mathematical thought, whose appreciation 
would have made Abel’s position secure But the 
paper was poorly printed, with portions of the 
argument omitted,and Gauss tossed 1$ aside Later, 
Abel was given a travelling scholarship, but his 
resentment prevented him from meeting the only 
man who could have fully understood his work In 
Berhn, Abel was welcomed by Crelle, who published 
m his newly founded Journal several of Abel’s 
papers But a professorship ın Christiania, which 
Abel had confidently expected, was awarded to 
another Fresh disappointments awaited hım in 
Paris He sent to the Academy what 1s now known 
as Abel’s theorem This should have assured his 
fame, but by some amazing mischance ıt was not 
printed until fifteen years later Long before this, 
Abel had returned home and for two years struggled 
with financial cares Then at last recognition came, 
and 1n 1829 he was offered a professorship 1n Berlin 
Toolate! He had died two days before 

H TH P 
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Monz attention has probably been given to the 
study of clouds at Blue Hill Observatory, Massa- 
chusetts, than anywhere else 1n the world, and the 
appearance of a volume containing the cream of the 
many fine photographs of clouds taken there, 1n addı- 
tion to a selection of photographs from other sources, 
isto be welcomed The reproduction of these varies 

According to the very high standard of the present 
day, many of the photographs of cirrus cloud can 
only be classed as poor, the essential fibrous struc- 
ture being replaced by a wool-like appearance almost 
suggestive of fracto-cumulus at a first glance Even 
the comparatively easily reproducible cumulus and 
cumulo-nimbus are not as a rule entirely satisfac- 
tory, à common fault being the total lack of detail 
in those parts of the cloud that are m shadow 

Against these drawbacks must be set the exception- 
ally interesting view-point from which some of the 
low forms of cloud have been photographed, and 
the amount of hght thrown upon their physical 


structure ın consequence It will come as a revela-- 


tion to those who have not had many opportunities 
of studying clouds from above, the extent to which 
fog sheets can form ‘surges’ and cascades when 
drifting over hills, without being broken up or 
dissolved 

An important feature of the work 1s the historical 
sketch with which ıt opens We cannot recall 
having seen a more comprehensive guide to the most 
important attempts at a scientific treatment of the 
study of clouds, from the tentative observations and 
speculations of Socrates to the recent intensive study 
of cloud formations 1n relation to moving pressure 
systems made by the French National Meteoro- 
logical Office Prof McAdie has done good service 
to meteorology by this piece of work. 


The Measurement of Men By J A Harns, C M 
Jackson, D G PatersonyR E Scammon Pp 

(vu +215  (Minneapohs University of Minne- 
sota Press, 1930) 2 50 dollars 


Four lectures, delivered under the auspices of Sigma 
XI of the University of Minnesota, are here pub- 
lished as a contribution to the exact study of man 
by means of measurement Prof L Arthur Harris 
deals with “The Measurement of Mankind in the 
Mass ", an exposition of statistical methods and 
some results , Prof Clarence M Jackson deals with 
"Normal and Abnormal Human Types", Prof 
Donald S Paterson with “Personality and 
Physique ", and Dr Richard E Scammon with 
"The Measurement of the Body in Childhood ” 
Prof Jackson gives some interesting comparative 
figures from the army and from university students 
which will probably be new to most English 
readers, while Prof Paterson makes some amusing 
and destructive comments, supported by statistacs, 
on the distinction popularly drawn in the United 
States between the mentahty of blondes and 
brunettes, and on the claims of physiognomy and 
phrenology to gauge character 
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[The Editor does mot hold himself responsible for 
opwwons expressed by his correspondents Newher 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts untended for thes 
or any other part of N&ruRE No notice 1s taken 
of anonymous communications | 


Emergent Evolution 


Iris curious that while the concepts of physics have 
been undergoing drastic revision, the ‘same has not 
happened with regard to biology Itistrue, Dr E 5 
Russell has 1ecently examined very critically what 1s 
meant by organic development, but very much more 
is still necessary in respect of other conceptions of 
biological science Here I refer particularly to the 
notion of ‘ emergence ' m evolution—by which, Dean 
Inge says, we assert and deny change in the same 
breath! The conception, as 16 has been stated so far, 
involves confusion, and ıt would be well worth while 
for someone familar with the formal methodology of 
science to attempt a very critical discussion of the 
matter 

The notion of emergence 1s illustrated by the forma- 
tion of water from its elements There ıs nothing 
. 1n the reactants, 1t 1s said, which suggests the liquidity 
ot the resultant hquidity, therefore, is said to 

‘emerge’ from the reaction of oxygen and hydrogen 
to form water But may we not regard these react- 
ants as mass-points in a Newtonian medium, moving 
in accordance with Newton’s laws, and attracting and 
repelling each other with forces which are functions 
of their distances apart We describe such a system 
of mass-points by position— and force-co-ordinates 
Since the mind-body problem ıs the same m our 
perceptions of the properties of reactants and re- 
sultants, may ıt not be regarded as cancelling out, 
so that lquidity m the resultant «s the changes of 
co-ordinates? Of course, we may make an analogous 
statement with regard to an electronic medium 

Again, | the properties of the atom are said to 

‘emerge’ from some configuration of the elements of 
the atom But that configuration, to J J Thomson, 
was not the configuration imagined by Rutherford 
and Bohr, and, again, not the configuration of current 
physics Yet the ‘ emergent’ properties are still the 
same ones Finally, we can make systems of equations 
representing the thermodynamic probabilities of two 
or more gaseous systems and we can deduce from 
those equations that the entropy of a combined 
system 1s proportional to the logarithm of the com- 
bined. probabilities | May not the latter equation 
be said to ‘emerge’ from the former ones, and yet 
does ıt contain any terms that were not ın the equa- 
tions from which ıt was deduced? Is not what 

‘emerges’ a relation made in the mand of the mvestigator ? 
Were not the electromic configurations simply in the 
minds of mathematical physicists rather than in the 
atomic systems ? 

These examples are very simple ones what 
emergent evolution rather contemplates are the 
ongins of human mentality, ‘values’, the religious 
feelings, and God Science now, m 1ts modesty and 
self-critical outlook, 1s being said to admit, or at least 
tolerate, speculations with which, in a more assertive 
(or truculent) phase, 1t would have nothing to do 
Has not the time come when notions such as that of 

‘emergence’ and ‘ organicism’ should be dispassion- 
ately and critically (or even unsympathetically) con- 
sidered 1n the interest of sound thinking ? 


JAS JOHNSTONE 
University, Liverpool 
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Embryology and Evolution 


I sgourp like to comment on two letters by Mr 
Haldane one on “ Natural Selection Intensıty as 
a Function of Mortahty Rate ”, ın NATURE of Dec 6, 
and the other on * Embryology and Evolution", m 
the issue of Dec 20 In the first, Mr Haldane criti- 
cises as “‘fallacious’’ Prot Salisbury’ s argument that 
mortality amongst plants 1s mainly confined to the 
seedling stage and that at this period natural selection 
mainly works He goes on to consider a case where 
two races vary as to a single character! Now, this 1s 
a travesty of what occurs ın Nature Two allied races 
do not differ from one another in a single character 
they differ in a multitude of minute points, and it 18 
quite impossible to say whether one or another of 
theso points determines their survival ‘The ‘charac- 
ters’, ın fact, are mere abstractions The organism 
is a whole, and the characters are the expression of its 
constitution , 1n a word, of the vigour of its reaction 
to its surroundings The whole point of Prof Salis- 
bury’s argument was that natural selection chooses 
the most vigorous, not that which possesses some 
special character, and this argument I believe to be 
perfectly sound 

In his second letter Mr Haldane objects to four of 
the statements in my reply to Prof Gates I shall 
deal with these seriatim 

(1) Mr Haldane claims that some mueroscopists 
have seen ‘genes’ What they have seen are segiega- 
tions of material in the stained and fixed chromo- 
somes which they have identified as genes—a purely 
hypothetical conclusion He further says that the 
presence or absence of a ‘ trabant’, that is, not a gene 
but a small chromosome, makes a difference in the 
constitution of the plant Matthiola This 1s quite 
possible, and I shall be glad to have 1t demonstrated 
Prof Gates was, I think, the first to show that an 
extra chromosome made a ‘difference to the appearance 
of the mutant 

(2) Mr Haldane asserts that scores of cases are 
known where in interspecific crosses characters be- 
have in a Mendelian manner, that 1s, are due to genes 
All I know on this subject is that my friends who 
are systematists, and have devoted their lives to the 
study of species and races, deny that such 1s the case 
Of course, a mutant such as the domesticated race 
almost always 'mendehses' when crossed with the 
wild type, that ıs just what distinguishes a mutant 
from a racial character, and the case quoted by Mr 
Haldane ıs such a cross 

(3) Mr Haldane states that T divus reactions 
are common in physical chemistry By this ıs meant 
reactions 1n aqueous solutions which are accelerated 
by the products of the reaction I put this question 
to three first-class chemists, all of them fellows of the 
Royal Society and one of them a bio-chemist, and as 
they were all unaware of any such case, I prefer to 
accept their testimony 

(4) Mr Haldane objects to my posing the alter- 
native of the organs being preformed in miniature mn 
the embryo or being due to an ' unknown cause ’ 
He Says that bone 1s formed by an enzyme ‘ phos- 
phatase’ This ıs a mere quibble Enzymes are 
means employed by the embryo to develop 1ts powers, 
and their orderly appearance is just as much a 
mystery as the appearance of the organs themselves 

Mr. Haldane’s remarks about my refusing to take 
cognisance of the recent advances of science and his 
invitation to acquamt myself with the ‘facts’ of 
genetics and chemistry I prefer to disregard — I have 
quoted the authorities on whom I rely in chemical 
matters As to genetics, I have served for seventeen 
. years on the Council of the Institution to which Mr 
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all the work going on there, and the more I see of 16 
the more I am convinced that Mendelism has nothing 
to do with evolution 

E W MACBRIDE 


48 Elm Park Gardens, 
Chelsea, S W 10, 
Dee 23, 1930 





Tux discussion between Prof R Ruggles Gates and 
Prof E W MacBnde, in NATURE of Dec. 6, bears in 
an important way upon the philosophy of science 
May one without authority in biology offer what he 
hopes may be a useful contribution from the philo- 
sophical point of view? 

It ıs the function of the scientific man to discover 
facts, to endeavour to co-ordinate them, and by 
generalisation to build up a useful scheme of hypo- 
theses Such a scheme must be a deterministic 
scheme or ıt cannot be useful, that ıs, ıt cannot be 
used to forecast further facts When Prof MacBride 
writes of mechanical hypotheses, he refers, pie- 
sumably, to such a deterministic scheme Whether 
the resultmg scheme represents the truth is not the 
business of the scientific man as such, but of the 
philosopher 

As a philosopher Prof Gates may believe himself to 
be a “ mere mechanism ” or a Drieschian entelechian 
organism For science this 1s beside the question A 
scientific man must continue to have faith in “ so- 
called mechanical hypotheses ", or, as Prof Gates says, 
“ there would be no further incentive to experimental 
embryology ", and his function would cease As a 
philosopher he may doubt whether such deterministic 
schemes will ultimately prevail, but as a scientific man 
he must carry on 


32 Willoughby Road, 
Hampstead, London, 
Dec 10 


C O BARTRUM 





The General Factor 1n Spearman's Theory of 
Intelligence 


SPEARMAN’S theory may be summarised as follows 

(1) A mathematical theorem, that when all the 
tetrad differences such as (rar, — Taroa) formed from 
N vailiables a, b, c, d, vanish, each variable may 
be considered as the sum of two parts (or factors?) 
which are numerical multiples of a general factor g 
(the same for every variable) and of a specific factor s 
(different in each case) These N +1 factors are all 
uncorrelated with each other 

(2) The attribution principally to mere error of 
sampling of the non-vanishing of the small tetrad 
differences formed from dissimilar mental measure- 
ments 

(3) The interpretation of g as general mental energy, 
and of each s as a specific ability 

Spearman's proof of (1) 1s given on p v of the 
appendix of his “ Abilities of Man ” (1927) The 
value of g (there called 7) 1s given in the form of a 
complicated determinant involving a variable 4 which 
1s undefined except that it 1s “ any new variable un- 
correlated with all the others" No clue 1s given to 
show how the determinant was obtained The object 
of this letter 1s to point out a straightforward method 
by which an equivalent but much simpler expression 
can be obtamed, and to show the nature of the 
mysterious variable 2, concluding with a very brief 
discussion of the psychological interpretation The 
m of sampling 1s too large a subject to consider 

ere 
To obtain an expression for g, first suppose that the 
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general and specifie 
factors, that 1s, suppose that 


A= mag + NaSay 
b=mg + 7,8), and so on, 


where the ms and n’s are constants, but g and the s's 
variables, no two of which are correlated (It 1s con- 
venient to use standard measure for the vanables , 
this ensures that all the means are zero and all the 
standard deviations unity ) We find that the tetrad 
differences all vanish and hence that {Tcl (TavTac)tt has 
a value depending on a alone, so that ıt may be 
denoted by u, Now choose multipliers Wa Wy : 
such that the correlation between g and the combined 
test t= Sw,a may be a maximum Ths gives 
Wa= M. -1) Then form an estimate of g in the 
usual statistical way (assuming linear regression) by 
using @ regression equation g=7,,0,t/o, This, of 
course, will not give the exact value of g Call the 
unavoidable error kz, where + ıs a vanable and k a 
constant chosen to make the standard deviation of 
? unity This leads to the expressions 


g = k?[S(aus] (us? — 1)} + o/h] 
and Sa = (Ha? — 1) *[an, — k?S{ang}(ug? — 1)) — ak], 
where k-?=1+ S(1/(u,? — 1)) 


It ıs easily verified that 2 1s uncorrelated with each 
of a, b, c, d, 

Conversely, whenevei the tetrad differences all 
vanish and in consequence the ws exist, ib 1s only 
simple algebra to verify that a= g[n, + (S,]us)(us* — 1), 
with similar expressions for the other variables, and 
on calculating the coefficient of correlation between 
any two of g, Sas Sp we obtam zero, provided 2 1s 
uncorrelated with a, b, In this converse work there 
is no need to assume lmearity of regression, which is 
needed only if we wish to deduce «wndependence from 
zero correlation There 1s also no appeal to Taylor's 
theorem For g to be real the coefficients of correla- 
tion between a, b, c, d, must all be positive 

An interesting example, in which at first sight there 
appears to be no general factor, 1s the following 


a-i( VU+w+tt+p), 
b=4 (u +wt+t+q), 
c=4 (ut+v tUm), 
d-—i(urv-c-w 4- 8), 


where each variable on the right-hand side represents 
the score (reduced to standard measure) of a die We 
find 745 = Tac = = ġ, and so each u=4/2 This gives 


1 
I= gablu tv +w+t)+(p+g+r +s) +10}, 
and 
s= g C7 9u 2e t) + 4p- (q+r 65) -/10), 


so we have resolved the overlapping group factors 
into the general factor which seemed to be lacking 
Some may consider that the occurrence of the chance 
or uncertainty factor 2 in the above result robs ıt of 
all real value But if the two-factor theory 1s true, 
the uncertainty cannot be avoided, for from N equa- 
tions we cannot determine the (N + 1) unknowns (one 
g and N s's) Moreover, by inereasmg N the coeffi- 
cient of the uncertainty term can be made as small as 
we please However, it may be conceded that to a 
person who knew nothing about dice, the above ex- 
pression for the general factor might convey a wrong 
Impression, and to guard against a wrong interpreta- 
tion of mental tests 1t 1s necessary to acquire some 
knowledge of them apart from the mathematical 
results It is at once the strength and the weakness 
of mathematical reasoning that 1t 1s generally adapt- 
able to more than one set of circumstances Let 
psychologists find two mdividuals who do equally 
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well at a mental test, but such that one has a large g 
and small s, the other a large s and small g, and con- 
sider whether there 1s sufficiently good correspondence 
of these variables with what on other grounds may be 
considered general mental energy and specific ability 
Other results, such as the difficulty in transfer of tram- 
ing, may be of service 

Further deductions from the above expressions for 
g and s are being investigated I have been greatly 
helped by my colleagues, Miss A E M M Dallas and 


Mr M M Lewis H T H PracGio 
University College, Nottingham, 
Nov 22 





I QUITE agree that Prof Piaggio’s proof 1s not only 
much simpler than that given in “The Abilities of 
Man", but also more illuminating I agree with 
Prof Piaggio generally, subject to the reservation 
that I do not consider (3), the interpretation of g as 
general mental energy, to be any essential part of the 
theory Essential for me is that the determination 
of g and sleads on to that of *group ' factors , and then 
the varymg magnitude of all three kinds of factors 
under varying conditions connect them up with all 
the laws of the human mund, as also with such in- 
fluences as age, heredity, mstruction Thereby, I 
beheve, psychology is placed upon a new basis, in 
which the old but still prevalent ‘faculties’ are re- 
placed by statistically established unitary functions 
I suggest that all these positive observations are at 
present being side-tracked by undue prominence given 
to such speculative (however luminous) hypotheses 
as that of a ‘general energy ’ C SPEARMAN 





Administration and Anthropology ın India. 


Mr CopRriNGTON is unaware of the facts that 1n this 
University lectures are given every year to I CS 
probationers on the ethnology of India, and that an 
Indian area is selected for special study ım the Tripos 
The work done by Dr Hutton and by Mr Mulls 1s 
evidence that fieldwork 1s existent in India Never- 
theless I share Mr Codrington’s regret that though the 
facts are accessible enough to those who have cared to 
work them over, the present discussions at the Con- 
ference are not enhanced by anthropology 

T C Hopson 
(Reader in Ethnology) 
University Museum of Archeology 
and of Ethnology, 
Downing Street, Cambridge, 
Dec 15 





THREE of Mr Hodson’s criticisms I can answer very 
shortly 

(1) I am well aware of the existence of the IC S 
probationers’ courses I have expressed the opinion 
that considering the importance of anthropology to the 
embryo administrator, they are scarcely sufficient 

(2) The option of selecting an Indian area in the 
Cambridge Anthropological Triposis something How- 
ever, I have pointed out that the district gazetteers, 
which must be the source books for this work, are 
** uncorrelated compilations " , 1n my opinion, they are 
extremely difficult to handle critically, without some 
personal knowledge of the areas concerned 

(3) With regard to my alleged neglect of Dr 
Hutton’s and Mr Miülls's magnificent work, I can only 
point out that I was discussing the 1mpending carving- 
up of India into federated umts the Assamese hills 
are not culturally part of India proper, and from the 
point of view of the problem under discussion, they 
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offer no great difficulty, because their cultural boun- 
daries are clearly defined 

The only remark of Mr Hodson’s that I feel called 
on to reply to in detail 1s his assertion that “ the facts 
[of Indian anthropology, that 1s, as bearing upon the 
creation of a federal India] are accessible enough to 
those who have cared to work them over" If this 1s 
so, why 1s there no generally accepted handbook of 
Indian ethnology ? Why 1s there no volume covering 
the field of India folk-lore ? Why ıs 16 that no work 
has been done on Indian technology since the pioneer 
publications of Birdwood and Watt, nearly thirty 
years ago? How 1s it that the lan sheets of the 
Survey of India are unpublished for large and m- 
portent ethnie areas in India, although they are 
absolutely necessary for research of any kind 1n those 
areas? Why ıs ıt that until very recently one so 
seldom heard Indian research matteis discussed at 
academic gatherings ? Why 1s1t that there are still so 
few specialists rn Indian cultural studies ? Why is the 
flow of publication so sluggish ? The answer can 
only be that the basic data, physical and cultural, have 
never been provided in the necessary quantity over the 
necessary range, and that ın default of critically con- 
ceived local studies 1n which the environment 1s taken 
into consideration, we have no means of manipulating 
the impressively, massive, but uncorrelated, facts of 
our source-books®the gazetteers 

In checking the accessible literature, afte: any dis- 
cussion of points of interest, with local observers fresh 
from India, one 1s forced to acknowledge gaps and dis- 
crepancies on all sides, and furthermore a wellmgh 
hopeless confusion of nomenclature The present 
system of recording the castes and tribes of India, 
upon which the monumental Census Reports, perhaps 
the finest of their kind in the world, are based, 1s an 
artificial system in the botanical sense Such groups 
of people as the Khorwa, Kapu, Vellala, Megh, and 
such a group as the Kurumban - Kuruba - Kurma 
complex, which are all paraded as ethnic units 1n. the 
Census Reports, are not proved entities 1n any scientific 
sense Few,1f any, of them have been studied as.they 
actually exist, ın their villages and families none have 
been studied, even generally, over the whole of their 
very large areas of distribution. In other words, the 
units have never been defined in their own environ- 
ment, and we are therefore ignorant of the degree of 
homogeneity or variation of the alleged class 

For example, there are two great castes of glass- 
worxers, nowadays mainly occupied in the manufacture 
of glass bangles, the Manihar and the Kachera The 
former have a distribution running through the Pun- 
jab, Rajputana, and the United Provinces the latter, 
who are much fewer 1n number, are confined mainly to 
Central India What is the real relationship, ethnical 
and historical, between these two professional groups, 
and what bearmg has their modern craft upon the 
enormous glass-bead manufacture of South India in 
Pallava times, of which we have just become aware ? 
It will be seen that this problem ıs the reverse of the 
former In many cases ıt 1s certain that unrelated 
groups have been lumped together under one caste 
title It ıs as certain in other cases that the same 
people have acquired two or more official caste-names, 
because their distribution area straddles one or more 
official, political boundaries with opposing, official 
machinery on either side The Beda [Bedaru], Berad 
[Bedar] and Boya are all differentiated in the Census 
Reports and gazetteers, as “castes’’ or **tribes", but 
they are actually the remnants of & widely spread 
nation, numbermg almost a milhon and a half souls, 
if the kindred Ramoshis of the Bombay hills and 
Vedars of the South are taken into consideration 
They are at present politically admmiustered, as 
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inhabitants of various districts of the Madras and 
Bombay Presidencies, and of the Mysore and Hydera- 
bad States Hows this block of ethnic and traditional 
interests to be treated on the proposed dissection of 
India’? By modern standards the extant literature, 
a few dozen scattered pages, ıs totally madequate, 
considermg the gravity of the pomt at issue . 
Here are a few of the problems which I had in mind 
when I said that sufficient facts were not accessible to 
split a population of such ethnic and traditional com- 
plexity into federated units with anythmg approach- 
ing scientific assurance 

To any Enghshman the necessity of such a confession 
must bea bitterthing The political issue is upon us— 
but we may still hope for the scientificissue It is still 
possible to set to work, and so fill a glaring hiatus in 
anthropological knowledge What 1s urgently wanted 
is a series of local su veys based on lines of centres drawn 
along and across the most obwous cultural borders 
such a line as Junnar, Paithan, Ellora, Ajanta, Akot 
Each centre would have to be treated as a living or- 
ganism, attention being paid equally to the anthropo- 
metry, sociology, verbal traditions, local cults and 
antiquities, the survey extending perhaps ten mules 
or a morning's ride from each centre As the investi- 
gation. proceeds, errors 1n caste terminology will cancel 
themselves out The task 1s a straightforward one of 
simple recoiding, which must, however, be based on a 
strictly standardised technique Fortunately there 
1$ some possibility of such work being done ın the near 
future by a party of English and Indian scholars 
working over a number of such groups of centres 

I apologise for occupying so much space with this 
statement, but the situation 1s serious My letter was 
intended to express my appreciation of the leading 
article on “ Administration and Research in India ” in 
NATURE of Nov 22 I had no desire for controversy 
and I regret that I must differ from such an authority 
as Mr Hodson A confession of ignorance in the 
matter of Indian cultural studies 1s necessary at the 
moment, in order to create the possibility of regenera- 
tion: The first step must be academic recognition, ın 
the form of a chair or lectureship 

K ve B CODRINGTON 
Claire Cottage, North Road, 
London, N 6 





The Function of the Air Sacs of Insects 


THIN-WALLED expansions of the trachee known as 
air sacs occur in those insects which have well-de- 
veloped powers df flight Muisconception as to the func- 
tion of these structures ıs common They have been 
deseribed as pumps, as reservoirs, and as balloons 
The first term alone seems to give an accurate 
description of their function, for Lee has made ıt 
clear that they must ventilate the traches each air 
sac, when compressed, expels the air from the trachea 
between it and the spiracle As reservoirs the sacs 
could be of little use to aerial insects, for the oxygen 
they contain would last but a very short time durmg 
fight, while there 1s an unlimited supply of air only 
a little farther from tthe tissues 1 2 

The common belief that air sacs could act in the 
same way as the balloon or gas-bag of an airship is 
equally untenable Packard? says “It ıs evident 
that the enormous powers of flight possessed by the 
locust, especially its faculty of sailing for many 
hours 1n. the air, 1s due to the presence of the air sacs, 
which float tt up on the atmospheric sea It will be 
seen that, once having taken to flight, the locust 
can buoy itself up in the air, constantly filling and 
refilling its internal buoys or balloons without any 
muscular exertion, and thus being borne along by 
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favorable winds to its destination " Deegener 4 
considers such a function possible when he says 
es [das Tier] verdrangt mehr Luft und wird 
spezifisch leichter Ob se [Verringerung des 
spezifischen. Gewichtes] weit genug geht, um eine 
befnedigende Erklarung fur die Existenz der Luft- 
sacke zu geben, lasst sich somit nicht entscheiden" 
(See also Comstock 5) It 1s not difficult to show that 
this decrease in specific gravity does not provide an 
explanation for their existence, and that they could 
not possibly buoy up the insect sensibly 
Consider such an insect as the bee, and for con- 
venience include all traches capable of varying in 


capacity under the title of airsacs Let— 
Weight of msect s», vacuo = W 
Weight of insect in air =W, 
Volume of insect, with sacs deflated = y 
Volume of expanded air sacs E 
Volume of remainder of tracheal system =v, 
Density of external air (gm percc ) =d 
Density of air ın tracheal system =h 

According to the Principle of Archimedes, the up- 


thrust of the air on the insect 1s equal to the weight 
of air 1t displaces , therefore, the weight in au of this 
insect with air sacs expanded 1s 


W,-W + (v+ v,)d, - (V + v,)d (1) 


The weight of air in the tracheal system—(v, + v, )d,— 
must be included ın the weight of the insect, especially 
since 16 1s this very air which 1s supposed to buoy the 
Insect up 

Suppose that the air in the tracheal system 1s at 
the same temperature and pressure as the external 
anu, that is, d—- d, When the insect has its air sacs 


expanded 
W,- W+(v,+%,)d - (V -- v,)d 
= W t vd 4vd- Vd - vad 
=W a7 vd — Vd (2) 
When the air sacs are collapsed (v, —« 0), (1) becomes 
W,-W --vd-— Vd (3) 


That is to say, the weights 1n an in the two cases 
are exactly the same Obviously, the weight of the 
air in the saes is exactly equal to the additional 
upthrust due to 1ts presence there 

Suppose that the air in the tracheal system has a 
lower density than the external air and take the ex- 
treme case when there 1s a vacuum in the uncollapsed 
system, that 1s, d; 2 0 Then (1) becomes 


Wi=W-(V+»,)d (4) 
Suppose that v,=V, that ıs, that the volume of 


the insect 1s doubled by the expansion of the sacs— 
an exaggerated case ‘Then (4) becomes 


W,- W - 2Yd (5) 


If the density of the insect ın vacuo ıs 05 gm 
wt perce and of the air 0 0012 gm wt perce, the 
hft of these most remarkable sacs (Vd) would be 
about one four-hundredth part of the weight of the 
insect, comparable to half a pound in a man weighing 
fourteen stone Actually the density of the air inside 
the animal cannot be very different from that of the 
external air, and in any case 16 1s to be expected that 
the pressure ın the tiachee ıs Sometimes above and 
sometimes below atmospheric pressure, so that any 
buoyancy effect ıs minute indeed 

The fact that the denswWy of the whole insect 
would be reduced by the addition of air sacs does 
not affect the weight ın air at all If the insect were 
made as big as a house by the addition of weightless 
air sacs filled with air of atmospheric density, the 
same force would still be required to hft it, though 
its density would be enormously reduced An 
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msect of this remarkable design would offer a 
very large surface to the winds, and wind forces 
would be very large compared with its weight and 
with the forces ıt could itself exert, and ıt would blow 
about like thistledown But the msects which possess 
air sacs are just those which rise superior to these 
external forces, the swift and the strong flying ones 
To them any increase 1n surface area 1s a disadvantage 
only to be borne if there 1s some greater advantage 
accompanying ıt This advantage, I suggest, 1s the 
increased rate at which oxygen can reach the tissues 
when tracheal ventilation 1s aided by air sacs 
Dowarp L GUNN. 
Department of Zoology, 
The University, Birmingham, 
Dec 8 


1 Milton O Lee, Scrence, 69, 1929, p 334 

? Milton O Lee, Quarterly Review of Biol, 4, 1929 

2 A S Packard, “ Zoology for Schools and Colleges ’’, 4th edition, 
1888, p 344 

t P Deegener in Sehroder's '' Handbuch der Entomologie ", Jena, 
1928, vol 1, p 376 ‘ 

5 Comstock, ** An Introduction to Entomology ’’, 1925 





Mirage at Cape Wrath on Dec 5, 1922, 


THE compiler of the Calendar of Historic Natural 
Events 1s to be congratulated on the success of his 
enterprise All the notes are interesting and many 
invite discussion It ıs to be hoped that they will be 
republished in book foim with references to the 
original authorities 

The note on the mirage seen at Cape Wrath on 
Dec 5, 1922 (NATURE, Nov 29, p 865), 1s, I suggest, 
one of those which will require reconsideration before 
ib ıs republished In considering an observation of 
mirage, 1t 1s necessary to distinguish three elements 
what the observer saw, what the observer thought he 
saw, and how his observation 1s to be explained In 
this instance (NATURE, Feb 17, 1923, p 222) the 
lighthouse keeper at Cape Wrath was looking land- 
wards through a telescope and observed that “ a belt 
of the atmosphere appeared to be land and sea" It 
seemed to him that what he saw was a perfect repre- 
sentation of the whole of the coast-hne from Cape 
Wrath to Dunnet Head, “an exact replica of what 
would have been seen from a distance of 10 miles out 
absea" Itis admitted, however, that “ Cape Wrath 
itself was rather indistinct’? Bays were noticed, but 
nothing characteristic, ike a lighthouse, 1s mentioned 

All that ıs clear ıs that the observer saw 1n the sky 
a strip of vaniable width which suggested land to him, 
and that below this strip there was an appearance 
which could be taken for the sea 

Now, 1t should be remembered that ıt ıs often ex- 
ceedingly difficult to discriminate between the distant 
sea and the sky I have had many opportunities for 
observing inferior mirage at sea One sees a distant 
rock and its mage as a single symmetrical object and 
sometimes ıb is very difficult to get md of the ım- 
pression that the sea surface 1s visible right up to this 
object, even though one 1s convinced that reflection 
is being produced by warm air The illusion 1s 
closely akin to the illusion of water in the desert 

Superior mirage 1s not so frequently observed, but 
1t ıs to be expected that ıt will also be accompanied 
sometimes by the illusion of water where there 1s no 
water The phenomenon observed from Cape Wrath 
was, I believe, a case of superior mirage ‘The reflec- 
tion of distant hills might well have an irregular out- 
line reminiscent of capes and bays 

From the meteorological point of view this hypo- 
thesis presents no difficulty — Superior mirage is ex- 
plained as due to the total reflection of hght, or rather 
the continuous refraction of hght, at an inversion of 
temperature, warm air lying above cold in horizontal 
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layers Inversions are by no means uncommon 
phenomena 

I hope that its author will foigive me for saying 
that the original explanation of the Cape Wrath 
mirage as due to repeated reflection, light being 
reflected twice at vertical surfaces of separation be- 
tween hot and cold air, 1s, to my mind, quite untenable 
In every observation of mirage, the angles which the 
incident beams of ight make with the reflecting layer 
are very small When reflection 1s from air, direct 
reflection, such as occurs when an observer looks at 
the image of his own back 1n a pair of mirrors, 1s out 
of the question As, however, columns of hot air 
and cold air with a vertical boundary could not per- 
sist for a minute, there seems to be no possibility of 
actually testing the reflecting power of such a com- 
bination The Cape Wrath phenomenon loses in 
mterest by being docketed in the familiar category 
* superior mirage ’, but that ıs, L fear, inevitable 

FJ W WnmnuIPPLE 
Kew Observatory, 
Richmond, Surrey, Dec 10 





Saxifrage Crosses. 


R O WmnvrE! makes the statement (repeated 
under Research Items in NATURE of Nov 1, 1930, 
p 702) that the hybrid Sazfraga potternensis arose 
by doubling of the chromosomes at the semihetero- 
typie division of the F, between S rosacea and S 
granulata 

Doubling of the chromosome number may occur 
either during the somatic divisions or by failure of 
reduction ‘These two methods have definite charac- 
teristics differentiating them in respect to seed pro- 
duction If the doubling takes place during mitosis, 
the seed production of that portion which 1s ‘ tetra- 
ploid ’ will be equal to or greater than that of the 
derivative and following generations On the other 
hand, if the doubling takes place through failure of 
reduction, the number of seeds produced with the 
doubled chromosome number is a function of the 
number of unreduced germ cells The proportion of 
these is necessarily small, and they are distributed 
irregularly over the diploid parent plant Conse- 
quently the amount of seed produced per plant 1s 
much reduced as compared with that of the tetraploid 
offspring On the other hand, somatic doubling gives 
full fertility in the one part affected 

The following table of the seed production of the 


DOUBLING BY FAILURE OF REDUCTION 


Seed Production 


Seed Production of derivative 





of F, Plant Generations (for 
comparison) 
Raphanus x Brassica ° 45 per plant 30 per pod 
Phleum — pratensex P 46 1n 5 hundred thou- | Over 400 per 
alpnum 4 sand flowers 4 plant 9095 
germinated germination 
Dwuntahs purpureax D | 200 seedlings from 2 | 400 per capsule 
ambwunua * plants 


DOUBLING IN THE SOMATIC TISSUES 








Nreoivana glutinosa x N 
| tabacum > 


155 per fruit ? 







y PriImua meters © 30) per frut 287 | 122 plants per 

| 180 germinated fruit 

i Solanum Lycopersicum ? | 20 per ae 10 ger- | 20 per fruit 
minate 






| Saxifrage rosaceaxS | 422 per fruit 85 per plant 
| granulata? | (average of 6 
plants) 









| 

F, plant and of the derivative ‘tetraploid’ genera- 
tions illustrates the above fact, and indicates that 
S potternensis probably arose from an F, plant which 
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had a tetraploid number of chromosomes 1n a portion 
at least of 1ts somatic tissue, and that ıt did not, as 
reported, arise from a semiheterotypie division of the 
F, hybrid Doubling of chromosomes in the somatic 
tissue 18 of rarer occurrence than the origin of tetra- 
ploids by failure of reduction, and © potternensis 1s an 
important addition to the small list of such somatic- 
ally doubled forms F W Sansome 
John Innes Horticultural Institution, 
Merton Park, London, S W 19, 
Dee 10 


1 Whyte, R O , Sterility and Flower Abnormality in the Tetraploid 
Saafraga potternensis, J Genet , 23, 1930 

2 Karpechenko, G D, The Production of Polyploid Gametes in 
Hybrids, Hereditas, 9, 1927 

3 Gregor J W,and F W Sansome, Genetics of Wild Populations, 
IT, J Genet , 23, 1930 

* Buxton, B H , and W C F Newton, Hybrids of Digitahs 
Ua and D purpurea, their Fertility and Cytology, J Genet, 19, 

5 Clausen, R E,and T H Goodspeed, Interspecific Hybridisation 
in Nreotiana, II A Tetraploid Glutinosa-tabacum Hybrid—an Exper- 
mental Verification of Winge’s Hypothesis Genetres, 10 , 1925 

5 Information kindly supplied by Miss C. Pellew 

7 Own notes 





, Curling. 


WE have been interested in seeing the results of 
Prof Harrmgton’s experiments on the motion of a 
curling-stone on ice, published in the Transactions of 
the Royal Society of Canada, and referred to in his 
letter in NATURE of Sept 6, p 351, which show a 
considerable increase ın the friction for small velocities 
This must produce, towards the end of a run, a couple 
tending to increase the spin of the stone, and no 
doubt explains the fact that the velocity of rotation 
remains nearly constant until very near the end 
But ıt has httle or no bearing on what we have 
regarded as our mam problem (see NATURE of Mar 15, 
1930, p 408), namely, the production of the curvature 
of the path of a stone, &t a time when the instant- 
aneous centre of the motion may be at a distance of 
2 feet or more from the centre of the stone, a consider- 
able distance compared. with the radius of the cup 

Any difference of friction at the two sides of the 
stone, due to difference of velocity, must then be 
small But for our purpose it is not necessary to 
consider the magnitude of it, because 1t has no 
tendency to produce the curvature ‘To account for 
the observed curvature of the path of the centre of a 
stone, we must find a force of sufficient magnitude in 
the direction of the normal to the path Resolution 
of the forces shows that a difference of friction at the 
two sides, if this ıs the only asymmetry apart from 
the spin, contributes nothing towards the production 
of the required force 

We think that the final twist of a stone about a 
point of the cup, which occasionally occurs as the 
stone 18 coming to rest, may be due to regelation 
This satisfies the requirement of being a thing which 
may happen, but usually just fails to happen 

W H MACAULAY 


G E SMITH 
Riverbank, Woodbridge, Dee 9 


King’s College, Cambridge 





The False Killer Dolphin. 


ACCORDING to a note m NATURE (Dec 6, 1930, 
892), recording the stranding of a false killer 
dolphin (Pseudorca crassidens) ın Ceylon in 1929, this 
species is “‘ regarded as on the verge of extinction ” 
The same statement has appeared elsewhere, but I 
venture to inquire whether there 1s any evidence that 
1b 1s correct 
The false killer was originally described, as Phocena 
crassidens, by Owen, ın 1846, as the result of the 
examination of a skull and other bones which had 
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been found, sub-fossil, in the Lincolnshire Fens In 
1861 a school of about a hundred individuals appeared 
in the Bay of Kiel In 1862 specimens, probably 
belonging to the same school, were stranded on the 
Danish islands, and were investigated by Reinhardt, 
who established the genus Pseudorca for this species 
About two years later a considerable number of false 
lallers were recorded from Tasmama Skulls from 
this herd were sent by Mr W L Crowther, ın 1864, 
to the Royal College of Surgeons, and other speci- 
mens were sent by the same donor to the British 
Museum and the University Museum of Zoology at 
Cambridge The species has more recently been re- 
corded from many distant localities, including Travan- 
core, Florida, Argentina, Lower California, and Peru 
In 1906 several hundred individuals were stranded in 
the Chatham Islands The Dornoch Firth school 
October 1927, 1s referred to in the note published in 
NATURE, as well as the large herd which was stranded 
near Cape Town in December 1928 

Most of the earher records of the false killer as a 
recent species are given by Dr J R Garrood (Proc 
Zool Soc, p 177, 1924), who described the very mn- 
teresting discovery of two skeletons in the Cambridge- 
shire Fens in 1921 

Justification for the behef that Pseudorca crassidens 
is on the verge of extinction seems to be very slight 
in view of the above facts Mr W R B Olivers 
statement (Proc Zool Soc, p 577, 1922) that this 
dolphin “ıs met with ın large schools 1n New Zealand 
and Tasmanian waters" ıs in favour of this con- 
clusion May ıt not fairly be supposed that the false 
killer, hke many other dolphins, 1s an mhabitant of 
the open sea, and that its apparent rarity is merely 
due to the fact that ıt ıs not often observed in the 
neighbourhood of the land ? 

SIDNEY F HARMER 
Melbourn, Cambs, Dec 12 





Foaming of Beer. 


PERHAPS some light may be thrown on the pheno- 
mena referred to by Dr H S Rowell 1n his letters in 
NATURE of Sept 20 and Dec 13, by investigations 
carried out by B Shen, George King, and myself a 
number of years ago (J Chem Soc, p. 1313, 1911, 
p 1170, 1913) 

While the stability of the foam will depend mainly 
on surface tension and viscosity, the size of ‘head’ 
formed under the ordinary conditions of pouring out 
a glass of beer will depend mainly on the rate of evolu- 
tion of carbon dioxide from its supersaturated solution 
in the beer This rate of evolution varies with the- 
degree of supersaturation, which, in turn, depends on 
the nature of the beer and the method of its manu- 
facture A pale ale, for example, was found to evolve 
carbon dioxide more rapidly than a stout or export 
beer ‘The rate of evolution, moreover, depends 
greatly on the walls of the contamning vessel and their 
effectiveness in supplying gas ‘nuclei’ to start the 
evolution of carbon dioxide 

Traces of grease on the surface of the glass are very 
effective 1n promoting the escape of gas, and I think 
that the difference m ‘ head’ obtained with a dry and 
wet glass is probably due to this fact Traces of 
grease are scarcely likely to be wanting from the sur- 
face of glasses dried under refreshment-room condi. 
tions In the case of a wet glass, there will be an 
absence of air bubbles on the surface to act as nuclei 
One cannot claim that the factors mentioned are 
adequate to account for all the phenomena, but they 
are probably the main factors involved 

ALEX FINDLAY 
Department of Chemistry, 
University of Aberdeen, Dec 13. 
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Entomology and the British Empire. 


Te meeting of the Third Imperial Entomo- 
A. logical Conference, which took place n London 
on June 17-27 last, has been regarded as a suitable 
occasion for a kind of stock-taking of what 1s being 
done towards combating insect losses in. the British 
Empire The Imperial Bureau (now Institute) of 
Entomology has done a useful service 1n bringing 
together data on this subject ın an accessible and 
convenient form! The criterion adopted ıs the 
amount of annual expenditure devoted to salaries, 
research, and general administration ın each part 
of the Empire While this method of treatment 1s 
an admirable one 1n many respects, ıt 1s obvious 
that expenditure respecting entomology incurred 1n 
one part of the Empire may not be strictly com- 
parable with that meurred in another part local 
needs, revenue, costs of living, and other factors 
vary so much imn these respects Due allowance 
needs, therefore, to be taken into account as regards 
differences of this nature 

When the losses due to msect depredations m 
the British Empire are represented m man-power, 
we arrive at some striking conclusions If ıt be 
admitted that 10 per cent 1s a conservative figure 
at which losses due to agricultural pests alone may 
be placed, ıt would seem that one-tenth of the 
human effort on such a basic industry 1s dissipated 
by msect enemies Taking the population of the 
Empire at about 450 millions, 16 may be assumed 
that an additional population of 45,000,000 could 
Gf at were possible to eliminate insect pests) be 
supported by the same effort as that now exerted 
It is estimated that m the Indian Empire, for 
example, the losses m 1921 due to crop and forest 
pests alone reached the huge total of £136,000,000, 
while the death-roll among the population due to 
Insect-borne diseases was stated to be about 
1,600,000 persons annually In Canada about 
£30,000,000 1s lost every year through insect depre- 
dations among field and fruit crops and to forests 
In South Africa one pest, the maize stalk borer 
(Busseola fusca), mcurred losses of about £2,750,000 
masingle year Figures of this kind are, naturally, 
only estimates, but they serve to drive home how 
greab these losses are The losses to human com- 
munities by death or ill-health arismg from imsect- 
borne agents of disease are most Jikely even greater 
than those occasioned to agriculture, but ıt would 
be exceedingly difficult to assess them 

A comparison of the effort made by the British 
Empire ın coping with 158 entomological problems 
and that made by the United States is of consider- 
able interest The British Empire, with an esti- 
mated revenue of £1,400,000,000, devotes, in round 
figures, some £570,000 annually to work of this 
character, or 0 03 per cent of its mcome ‘There 
are fewer than three hundred ? professional entomo- 
logists employed among a population which greatly 
exceeds 400,000,000 souls The United States, 
with a population of about 106,000,000, spends an 
approximate sum of £2,000,000 (State and Federal 
allocations) annually, which works out at 0-25 per 
cent of ıts revenue of £800,000,000 It employs, 
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moreover, not less than five hundred entomologists 
The question is raised as to whether the British 
Empire can be justly clarmed to be bearing its share 
in the world problems of insect control On the basis 
of the Umted States’ expenditure, that of the British 
Empire should be nearly six times as much as ib 
actually is Although msect problems 1n the United 
States are on a vast scale, they are more restricted 
m variety, and that country ıs faced with no re- 
sponsibihty so great as the tsetse fly problem in 
Afiica and its immense toll of human hfe The 
responsibility of an Empire so scattered, and con- 
cerned with so great a range of orops, peoples, and 
pests, would, therefore, appear to be a heavier one 
than that shouldered by the United States 

The varied responsibilities of the Imperial Bureau 
of Entomology have led to its outgrowmg the 
ongimal conception with which it was founded m 
1913 Its recent change of title to that of '' Im- 
peral Institute of Entomology” indicates more 
adequately the scope of its activity and influence 
The growth of its manifold activities are briefly 
dealt with in the Report of the Third Imperial 
Entomological Conference ? In recent years, for 
example, msects have been coming in at the rate 
of more than 5000 à month, and during the past 
five years very nearly 34,000 specific identifications 
have been issued Despite the valuable aid given 
m this field by the staff of the British Museum, 
thousands of speermens are 1n hand which cannot 
yet be dealt with There 1s urgent need for a com- 
petent dipterist on the staff abstracting work 1s 
increasing beyond the means available and an addı- 
tional preparator 1s required to cope with the influx 
of material The rapidly 1ncreasmg demands made 
upon the new Parasite Laboratory at Farnham 
Royal involve a further responsibility 

The higher salaries attached to official entomo- 
logical appomtments in many parts of the British 
Empire—but by no means all—compare favourably 
with those of other specialists m kindred posts A 
perusal of the brochure! before us shows that there 
are two entomological posts of $2000 per annum 
or-above , eight posts attang a maximum salary 
of £1500 or above, but less than £2000 per annum , 
twenty-nine posts the emoluments of which attain 
£1000 per annum or above, but are less than £1500 
per annum, and twenty-six posts the maximum 
salaries of which range between £900 and £984 per 
annum * On the headquarters staff of the Imperial 
Institute of Entomology, for example, there are 
three posts exceeding £1000 per annum, one post 
of £1000 per annum, and four posts rising to a 
maximum of £950 per annum The salaries of en- 
tomologists attached to the Advisory and Research 
Services of the Enghsh Ministry of Agriculture, on 
the other hand, are on a markedly mferior scale 
There are, at present, only three entomologists in 
the highest grace of the services, and their maximum 
salaries are attained at £830 per annum (which sum 
is consolidated and does not carry cost of living 


* These figures do not include posts at the British Museum (Nat 
Hast) or at any English university or kindred institution 
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bonus) This dispamty seems even more stmkmg 
when it ıs pointed out that the estimated mean 
loss by one single species of insect—the frit fly— 
amounts to nearly 15,000,000 bushels of oats per 
annum in England 

At the present tame, the British Empire lacks a 
sufficiency of young, properly trained entomologists 
of the right type The causes of this shortage are 
various, and, among them, the number of new posts 
established 1n recent years has been an important 


factor If developments are to progress at the same 
rate as hitherto, the matter of recruitment seems 
likely to become a problem of increasing difficulty 


1“ A Summary of Data Relating to Economic Entomology in the 
Bntsh Empire" Prepared for The Third Imperl Entomological 
Conference by Dr S A Neave (London The Imperial Bureau of En- 
tomology ) 28 6d net 

2A List of the Entomologists employed in the British Empire ” 
Prepared for The [hird Imperial Entomological Conference (London 
The Impetial Bureau of Entomology, 1930) 2s 6d 

* “Report of the Third Imperial Entomological Conference, 17th-27th 
3 une ne " (London The Imperial Institute of Entomology, 1930 ) 
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Cancer Research. 


So of the papers in the Ninth Scientific 

Report on the Investigations of the Imperial 
Cancer Research Fund (London Taylor and 
Francis, 1930 20s) deal with the fowl tumours 
Which can be transmitted from bird to bird by 
tumour extracts filtered through filters so fine 
that the imfective filtrate contams nothing large 
enough to be clearly visible under the highest 
powers of the microscope The nature of this 
‘agent’ 1s the most crucial question of current 
theoretical cancer research It may, on one hand, 
be analogous to the invisible viruses which are 
associated with so many infectious diseases in 
animals and plants , ıt may, on the other hand, be 
a special example of the chemical substances arising 
from the disintegration or mjury of cells which 
promote tissue growth The ‘agent’ by which 
transmission 1s effected may, 1n short, arise in the 
cancer cell or may come into the body from 
outside 

The solution of this problem is, too, of more 
general importance, for the answer, whichever 1f 15, 
cannot fail to influence our opinions as to the 
essential nature of the infectious viruses and the 
bacteriophage So far, these ‘ filterable ’ tumours 
are known only in birds Dr J A Murray and 
Dr A M Begg give careful discriptions of two, 
one 1s judged to be an endothelioma, the other 1s a 
slow-growing fibro-sarcoma Both appear to be 
quite different structurally from the well-known 
Rous tumour, though ıt does not seem to be quite 
unpossible that all are phases of the same kind of 
tumour Dr W Cramer has reinvestigated the 
possibilty of transmitting rat and mouse tumours 
by tissue which had been repeatedly frozen and 
thawed, and im which all the cells were presum- 
ably and, so far as could be ascertained by tissue 
cultures, actually dead. "With carcmoma the ın- 
oculations were uniformly negative , some of the 
sarcoma preparations gave rise to fresh tumours 
and rapidly lost their infectivity on incubation or 
washing In another paper Dr Cramer and Mr H 
G Crabtree point out that positive results are not 
always obtained with frozen preparations of the 
Rous tumour, which 1s generally regarded as the 
typical filterable bird tumour The results, there- 
fore, do not show conclusively that mammalian 
tumours can be transmitted from one antmal to 
another without the intervention of living cells, 
but they certamly suggest that from some such 
tumours evidence may be obtamed of a labile 
‘agent ' similar to the ‘ agent ' of the bird tumours 

Three other papers, by Mr H G Crabtree, 
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follow out the work of Warburg on tissue respira- 
tion The most interesting discovery ıs that the 
epithelial overgrowths of fowl-pox and vaccinia 
have an aetive metabolism of the type which has 
been supposed to be characteristic of mahgnant 
tumours ‘This makes ıt more unlikely even than 
before that any alteration in cellular metabolism 
can be the cause of cancer 

Dr R J Ludford discusses critically another 
theory of the origin of cancer, which supposes 
that malignancy may be due to chromosomal 
mutations in somatic cells—an idea specially 
associated with Boverl It ıs truly a remarkable 
fact that tumours practically always breed true 
that ıs, though a tumour may have little stiuctmal 
resemblance to the tissue from which ıt arises, ıt 
maintains a characteristic structure of its own 
throughout its history, which with some animal 
tumours 1s now a very long one, involving large 
numbers of animals It ıs also true that various 
Irregulaiities in mitosis and in the chromosomes 
are found m malignant tumours But beyond 
these two facts there 1s really notlung to indicate 
somatic mutations as the basis of malignancy, and 
it ıs difficult to see how more conclusive evidence 
could be obtained 

It 1s the fundamental property of malignant 
tumours that they are functionally isolated from 
the rest of the body and take no part m the co- 
ordinated activities of its various organs and 
tissues they lve for themselves alone Hence 
they would not be expected to have either blood 
vessels or nerves of their own It has been stated 
from time to time that this generalisation 1s not 
universally apphoeable, and that nerves, for example, 
are sometimes present Dr Ludford has carefully 
worked over the matter in a number of mouse 
tumours and cannot assure himself that tumours 
cells are ever innervated the nerves sometimes 
found in the substance of tumours have probably 
been accidentally incorporated ın the new growth 
1n the course of 1ts invasion of normal tissue 

Dr J A Murray and Dr L Foulds have ex- 
amined in various ways the proposition that the 
development of one tumour in an animal tends to 
inhibit the appearance of another, and Dr Cramer 
discusses another aspect of the same problem 
There is no doubt some immunity, partly general 
and partly local, but attempts to define the facts 
more precisely appear to meet with the most em- 
barrassing vagaries of experrmental results There 
must be some key pomt 1n the matter which has not 
yet been identified 


L 


JANUARY 10, 1931] 


NATURE 


63 


- 


Obituary. 
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LFRED MORITZ MOND was born on Oct 
23, 1868, at Farnworth, 1n Lancashire, within 
smell of the famous alkali works His father, Dr 
Ludwig Mond, was at that time a chemist at the 
Hutchinson Alkali Works, 1t was not until five years 
later that he founded the firm of Brunner Mond ın 
partnership with John Brunner, an accountant at 
Hutchinson’s Mrs Ludwig Mond has described to 
me the Farnworth days as very happy ones—they 
preceded some very strenuous times at Winnington 
Alfred Mond in his lifetime had thus seen the 
founding of the BM Works, as it 1s famiharly 
called 1n the north of England, the overcoming by 
strenuous effort of its early difficulties, both tech- 
nical and financial, its growth to become the most 
important chemical firm in Britain, and its dis- 
appearance as an entity on absorption into Imperial 
Chemical Industries, Ltd Although he was associ- 
ated closely with the management of the firm ın 
early days, after the retirement to London and death 
of Ludwig Mond the active management at Winning- 
ton passed into the hands of Sir John Brunner and 
his two sons, and Alfred Mond’s energies were 
largely spent ın other directions 
Educated at Cheltenham and the Universities 
of Cambridge and Edinburgh, he was called to the 
Bar via the Inner Temple and practised for a time 
on the North Wales and Cheshire Circuit before 
entering the family business at Winnington Lud- 
wig Mond had interested himself m two other 
chemical ventures, one a process of refining nickel 
by means of the carbonyl ıt forms with carbon 
monoxide, and the other the well-known Mond gas 
producer Both required skilled handhng to carry 
them to practical and commercial success, and as 
the Brunners stood aside from them, this work fell 
on Alfred and his brother Robert and cousin Emil 
By 1906 Alfred Mond found time to enter politics, 
and was elected for Chester as Liberal member in 
that year For some years politics more and more 
engaged his attention, and 1t was not until about 
1925 that he seriously returned to the chemical 
industry, becoming chanman of Brunner Mond at 
a moment of internal crisis and throwing himself 
in characteristic manner whole-heartedly into its 
management Imbued with an intimate know- 
ledge of world conditions and grasping the totally 
different state of affairs which the War had brought 
about in industry both at home and abroad, he 
set himself to bring about what 1s now known as 
rationalisation ın the busmesses ın which he had 
authority The three great combines, Imperial 
Chemical Industries, Amalgamated Anthracite 
Collieries, and International Nickel, have resulted 
from his efforts, and their bigness and the courage 
displayed in ther creation have made Mond’s 
name known throughout the world All are too 
young as yet to have proved the wisdom of such 
iationahsation, but at least ıt 1s known to the 
scientific world that Alfred Mond’s leadership 
involved recognition of the value and the utility 
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of science 1n industry to an extent hitherto quite 
unknown 1n Great Britain 

Imperial Chemical Industries from the first has 
set out to foster and encourage the development of 
schools of research at the universities, so that I C I 
might always find an adequate supply of highly- 
trained chemists available, 1+ has bettered the 
conditions of employment of chemists at 1ts works 
and brought into being at its individual factories 
research staffs of a magnitude and a capacity equal 
to that of any organisation ın the world Lf what 
we beheve of the powers of the scientific worker 
in industry 1s true, no better means could have 
been taken to ensure from the outset the prosperity 
of Britain’s greatest manufacturing concern In 
Mond's own words, ** my belief 1s that the chemist 
will solve the present economic and industrial 
problems of the world "' 

To understand Mond himself, one must know 
something of the altogether exceptional characters 
of his father, a scientific worker and an inventor 
fixst and last, and of his mother, a woman of unique 
artistic charm and vivacity and sur prismmg brilhance 
ofintelleet He thus inherrted a feeling for science 
and an appreciation for art which have at times 
prevailed over those qualities, requisite for a success- 
ful politician of the fighting type and an industrialist 
and financial magnate of the first order, by which 
the world knew and judged him and with which 
he was so richly endowed 

As a consequence Mond was highly flattered by 
his election to the Royal Society, and he welcomed 
with pride the honorary degrees bestowed on him 
by St Andrews and Manchester , he took active 
interest in & number of scientific societies even 
when at his busiest in other ways, becoming, for 
example, founder president of the Institute of Fuel, 
president of the British Science Guild, and was 
designated president of the Society of Chemical 
Industry for its jubilee meeting this year, besides 
bem always ready to lecture or otherwise help 
scientific institutions 

In industry on the technical side, Mond had the 
widest possible views and great courage , he was 
able to grasp immediately the merits, demerits, 
and potentialities of the schemes put before hım 
and, once satisfied, to ensure that they were 
immediately given practical effect Untal recently 
it was as a politician that England knew him best, 
and no man has gone further in politics under 
greater personal handicaps Latterly it 18 as a 
politician, a leader of industry and an Empire- 
builder combined ın one maii that he has won 
notoriety and fame He had the gift of going to 
the root of any question, grasping the realities and 
unmasking the shams—his extraordinary power of 
quick thinking enabled him to see round the corner 
of the problems of the day Underlying most of 
his public utterances it 1s possible to discern the 
spirit of science, and 1t 1s for the electors of the 
future to see that more men of his type represent 
them in Parhament Alfred Mond made use to the 
utmost of those gifts which he acquired by heredity 
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and by trainmg, and his boundless energy enabled 
him to attain the very top m every field of en- 
deavour he has passed away at the very height 
of his career His death on Dec 27 last 1s a loss 
that science as well as Great Britain can ll afford 
E F ARMSTRONG 





SIR FRANCIS Oairnvig, C B 


Sir FRANOIS Grant OarLvim, who died sud- 
denly at Edmburgh on Dec 14, at the age of 
seventy-two years, came of a family which had 
long been honourably associated with scholastic 
and scientific occupation He graduated M A at 
Aberdeen and B Sc at Edinburgh, and in 1886 was 
appointed Principal of the Heriot-Watt College, 
Edinburgh In 1900, he became Director of the 
Royal Scottish Museum of Science and Art at Edm- 
burgh, and thus began that activity ın museum 
administration which occupied the greater part of 
his working life 

Three years later Ogilvie was appointed Princi- 
pal Assistant Secretary for Technology and Higher 
Education in Science and Art at the Board of 
Education, and there began that close connexion 
with the museums and scientific institutions at 
South Kensmgton which continued for many 
years At that time, m his position under the 
Board of Education, matters relating to the Victoria 
and Albert Museum (by which title the South 
Kensington Museum had been known since 1898), 
the Royal College of Science, and the Royal School 
of Mines came before him, and consequently, 
when the scheme for forming the Imperial College 
of Science and Technology from the Royal College 
of Science, the Royal School of Mines, and the 
City and Guilds Engmeermg College was under 
consideration, the working out of the details and 
the drafting of proposals mainly fell to him to 
carry out 

By 1908 the art collections of the old South 
Kensington Museum were safely housed in the 
new buildings of the Victoria and Albert Museum, 
but those illustratmg science and engineermg 
still remained in a part of the buildings which had 
originally been constructed for the Exhibition of 
1862 On the imitiative of Sir Henry Roscoe an 
influential and representative body of scientific 
men and leaders of industry brought to the notice 
of the Government the urgent need of adequate 
accommodation for these collections, and for 
their active development, with the result that 
in 1910 a Departmental Committee, under the 
chairmanship of Sir Hugh Bell, was appointed by 
the President of the Board of Education to con- 
sider and report upon the Science Museum and 
the Museum of Geology in Jermyn Street, Ogilvie 
being the secretary of the Committee In this 
capacity he got together the evidence for the 
Commuttee, and rts report, which was published 
in 1911, set forth clearly the Imes on which the 
Science Museum might advantageously be de- 
veloped, and on which ıt has m fact been developed 
since then, although the War delayed this until he 
had ceased to be Director 
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On the death of Mr W Last m 1911, Ogilvie 
was appointed Director of the Science Museum, 
retaining also a certam administrative supervision 
of the Geological Museum and Survey , but the 
War put a stop to the construction of the new 
Museum buildings which the Committee had 
recommended and to the development which they 
had approved He then became Assistant Con- 
troller of the Trench Warfare Department and 
then later of the Chemical Warfare Department 
at the Ministry of Munitions, so that his reorganisa-. 
tion of the Museum had to be postponed Shortly 
after the conclusion of peace he became Prineipal 
Assistant Secretary to the Department of Scientific 
and Industrial Research from 1920 until 1922, 
when he retired 

During his twenty years’ work Ogilvie had 
acquired an unrivalled knowledge of all that had 
taken place ın the course of the establishment and 
development of the various scientific and educa- 
tional institutions which had grown up at South 
Kensington, and this was of great value to the 
governing bodies of many of them on which he 
served, namely, as a governor of the Imperial 
College of Science and Technology, as a com- 
missioner of the Exhibition of 1851, and as a 
member of the Senate of the University of London 

He was also the president of the Museums 
Association ın 1927-28, and gave valuable evidence 
before the Royal Commission on National Museums 
and Galleries He held the chairmanship of the 
Geological Survey Board from 1920 until last year 





ProF. FRANTISEK WALD 


THE prominent Czech chemist, Prof Frantisek 
(Franz) Wald, formerly professor of physico- 
chemistry and metallurgy in the Czech Polytechnic 
High School of Prague, died on Oct 19 m Morav- 
ska Ostrava-Vitkovice, the well-known ironworks 
He was born ın Brandýsek, near Kladno, and after 
studying in the German Polytechnic High School 
of Prague, whence he brought no theoretical bias, 
he devoted himself to technical chemistry, bemg 
for many years chief of the analytical and research 
laboratory of the rronworks in Kladno 

While there, Wald published several interesting 
papers on the philosophic ints of theoretical 
chemistry, especially “ Die Energie und 1hre Ent- 
wertung ” (1889) Other of his important papers 
on thermodynamics were published in the Tasty 
Chemacké and in the Zertschrift fur physrkalische 
Cheme His paper on the fundamental chemical 
ideas was read at the Philosophical Congress in 
Paris (1900), and was reprinted, together with 
his other papers, 1n Ostwald’s Annalen der Natur- 
philosophie Owing to the originality and depth of 
his ideas, Wald was nominated in 1908 ordinary 
professor ın the Czech Polytechnic High School, in 
which he was active up to the year 1927 

Space does not permit me to give all the titles of 
Wald’s philosophical pubheations, and it 1s also 
impossible to give a short account of his ideas, 
which were very original and therefore very different 
from what the great majority of chemists regard 
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as the fundamental notions of our science First 
of all, Wald was an ‘anti-atomist’, and so Ostwald, 
who was at that time (1901) ‘ anti-atomist ’ hım- 
self, mcluded him in his well-known series of 
“ great men of science” ‘The doctrine of Wald 1s 
purely phenomenalistic, that 15, 1b 18 devoid of any 
hypothesis concermnmg the reality of processes 
which would explain observed phenomena 
worked out a theory of chemical stoichiometry 
based on the empineal laws of constant propor- 
tions, and, accepting the part that the composition 
of substances varies discontinuously, he was able to 
deduce the law of multiple proportions In his 
deductions Wald disregarded the difference between 
simple and compound bodies (that 1s, our elements 
and compounds), a chemical unit of water being, 
in its interior, just as homogeneous as 18 that 
of hydrogen or oxygen My objections, brought 
forward imn a special meeting and based on the 
specific heats of gases and liquids, were disregarded. 
by him, all ‘ bodies’ were merely ' pure phases , 
to him, and he was original 1n explaining them by 
the use of the first up to the fifth dimension—of 
course, as said above, without the use of the atomic 
theory 

Wald also enlarged Gibbs’s ideas of phases, and 
deduced a modified phase rule ın a simple and 
original manner To the question cus bono ? the 
practical side of scientific chemistry will give no 
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answer, but from the point of view of chemical 
philosophy his 1deas may be regarded as splendid, 
something analogous to the views of the great 
philosopher Herachtus, and they really both re- 
quire ‘ a good swimmer ' 

BOHUSLAV BRAUNER 





WE regret to announce the following deaths 


Prof A A T Brachet, For Mem BS , Rector of the 
University of Brussels and director of the Laboratory 
of Embryology of the Faculty of Medicine in the 
University, aged sixty-one years 

Major E A FitzGerald, author of *' Climbs in the 
New Zealand Alps" and “The Highest Andes", on 
Jan ‘2, aged fifty-nine years 

Prof Hans Kniep, director of the Institute of Plant 
Physiology at Berlin-Dahlem, on Nov 17, aged forty- 
nine years 

Mr H A Lowe, honorary fellow of the Textile 
Institute, who discovered in 1899 the process of * ten- 
sionimg  mercerised cotton fibre, on Dec 26 

Prof S G Navashm, of the Botanic Garden, Tiflis, 
Georgia, who was a foreign member of the Linnean 
Society of London, on Dec 10, aged seventy-three 
years 

Piof. T Wibberley, formerly Harrington professor 
of agricultural research, University College, Cork, who 
was known for his work on the breeding and intro- 
duction of new varieties of oats and wheat, on Dec 
22, aged fifty years 





News and Views. 


THE New Year's Honours List contains the names 
of the following men of science and others associated 
with scientific work Baron Sir Ernest Rutherford, 
chairman of the Advisory Council of the Committee 
of the Pnvy Council for Scientific and Industrial 
Research, and until recently president of the Royal 
Society Baronets - Sir John Rose Bradford, president 
of the Royal College of Physicians, Sir Richard 
Gregory, editor of NaTURE KCB Dr F E 
Smith, secretary to the Committee of the Privy Council 
foi Scientific and Industrial Research K CM G 
Hon Sir Walter Hartwell James, Chancellor of the 
University of Western Australia , Dr A W Hill, 
Director of the Royal Botanic Gardens, Kew Knights 
Prof C R Beazley, professor of medieval and modern 
history in the University of Birmingham , M WW 
Hornell, Vice-Chancellor of Hong Kong University , 
Dı E G Graham Little, member of Senate of the Unr- 
versity of London since 1906, Dr R W Lavimgstone, 
Vice-Chancellor of the Queen's University, Belfast 
CB Mr R L Hobson, Keeper of Ceramics and 
Ethnography, British Museum CIE Lieut -Col 
H W Acton, director of the School of Tropical 
Medicine and Hygiene, Calcutta C BE Mass 
Carolme Haslett, director of the Electrical Association 
for Women and secretary of the Women's Engineering 
Society (Ine ), Miss Edith Helen Major, Mistress of 
Carton College, Cambridge , Miss Louisa Martindale, 
president of the Medical Women’s Federation and 
vice-president of the Medical Women’s International 
Association , Prof Sidney Russ, professor of physics, 
Medical School, Middlesex Hospital, for work in con- 
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nexion with radium , Mr J J Shaw, secretary to the 
Seismological Investigations Committee of the British 
Association OBE Dr W M Aders, lately 
economic biologist, Zanzibar, Mr R S Capon, 
Superintendent of Scientific Research, Royal Aircraft 
Establishment, Ar Ministry, Mr J M Carey, HM 
Divisional Inspector of Mines, Mr J $8 Corbett, 
secretary of the Empire Forestry Association , Mr 
A de V Wade, principal assistant m the Native - 
Affairs Department, Kenya MBE Dr V E 
Wilkins, Assistant Principal, Ministry of Agriculture 
and Fisheries 


THE inclusion of the name of Sir Ernest Rutherford 
confers on the New Year’s Honours List a quite un- 
usual distinction One of the earliest of the dis- 
tnguished band of research students who were 
attracted to Cambridge by the discoveries of Sir J J 
Thomson, he rapidly made his mark on physics 
Incidentally he was one of the earher workers in 
wireless telegraphy, but it 1s with the science of 
radioactivity that his name has become inseparably 
linked Not only was he the first to recognise the 
complex nature of the radiations given out by 1adio- 
active substances, but he was also the first to unravel 
the knotty problems presented by the decay curves 
of these substances, and to enunciate the simple laws 
governing their disintegration In a few years he 
covered this field so completely that httle was left 
for subsequent research save the filling in of details 
and the adjustment of a few constants If the value 
of a scientific theory 1s to be judged by its fertility, 
Rutherford’s publication of his nuclear theory of the 
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atom must be regarded as one of the greater land- 
marks of science The conception of the atom as a 
miniature solar system bhawving a cential massive 
positively charged sun around which the electrons 
eirculate hke planets, was a bold one, as 16 had been 
demonstrated beyond doubt that a system of this 
type must be unstable on the generally accepted laws 
of eléctro-dynamics 


By simple but cogent arguments, however, Ruther- 
ford succeeded ın demonstrating that the planetary 
structure of the atom was the only one consistent 
with experiment, and a whole mass of unexplained 
and apparently unconnected observations crystallised 
into coherence around the new idea The theoretical 
work of Bohr and his successors, and the consequent 
rise of the new spectroscopy, were the natural and 
inevitable outcome of this new conception of the 
atom Leaving the problem of the arrangement of 
the electronic satellites to others, Sir Ernest has more 
recently Jaunched a mass attack on the problem of 
the structure of the nucleus itself The difficulties in 
the way of determmuing the structure of a particle so 
minute that a million million of them could lie along 
a line a centimetre or so long are sufficiently obvious, 
but so skilfully has Sir Ernest directed the attack that 
a solution of the problem may be confidently ex- 
pected in the very near future It 1s announced that 
Sir Ernest 1s taking the title of Lord Rutherford, and 
scientific workers everywhere will wish him health and 
long hfe to enjoy the title which he adorns 


THE connexion of holders of the highest office in 
the Royal Society with the peerage of Great Britain 
provides some interesting reminiscences The Society 
began its presidency, ın fact (after incorporation on 
July 15, 1662), with a peer of the realm, namely, 
Viscount Brouncker, who held office from Apiil 1663 
until Nov 30, 1677 He was a mathematician—the 
first to introduce continued fractions Huygens, in 
& letter to Oldenburg, congratulated the Society on 
having so eminent a mathematician for its president 
as Lord Brouncker, and Sprat the historian, his 
contemporary, says, " This office was annually re- 
newed to him by election, out of the true Judgment 
which the Society made of his great abilities in all 
natural and especially mathematical knowledge ” 
From Nov 30, 1686, until the anniversary meeting 
of 1689, the Earl of Carbery was president He suc- 
ceeded Pepys, and in the year following the death of 
Charles IT, the founder Another peer was then 
chosen—the Earl of Pembroke, but his tenure lasted 
one year only He was three times married, too 
much occupied apparently to give attention to the 
Society, for his name does not appear as presiding, 
on any one occasion, at the council or ordinary meet- 
ings After two commoners had occupied the chair 
(Evelyn had twice dechned), John, Lord Somers, Lord 
Chancellor, was unanimously elected president, the 
mantle devolving, moreover, on a bachelor A great 
and powerful figure, he filled the chair for ten years, 
presiding 1egularly over the council and meetings 


Lorp SOMERS resigned the presidency of the Royal 
Society to Sir Isaac Newton, who was followed by 
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two other commoners, Sloane and Folkes The latter 
was succeeded in 1753 by the Earl of Macclesfield, 
who held office for twelve years He was mainly m- 
strumental ın procuring the change of style ın 1752 
His interests lay in astronomy and chemistry Alto- 
gether Lord Macclesfield was a brilliant personality 
in. the Socrety's affairs, and, by the way, an upholder 
of pomp and ceremony He died in office on Mar 
17, 1764 The Earl of Morton succeeded him, a 
distinguished patron of science In 1746 he had 
visited France and was for a time imprisoned in the 
Bastille Like the former president, he died ın office, 
on Oct 12, 1768 Following the foregoing particular 
social attachments, seven commoners were successively 
elected presidents of the Royal Society, down to 1830, 
when the Duke of Sussex assumed the chair After- 
wards, in order, were the Marquess of Northampton, 
the Earl of Rosse, and Lord Whiottesley Reverting 
to pievious practice, eight commoners were m turn 
elected, all highly distinguished in various depart- 
ments of science The eighth, Sir Wilham Thomson, 
elected Nov 30, 1890, was made a peer (Lord Kelvin) 
whilst in office He was succeeded by Sir Joseph 
Lister, who was raised to the peerage (1897) whilst 
president of the Royal Society A commoner then 
took office (Huggins), and he was succeeded in the 
presidency by John Wiliam Strutt, Lord Rayleigh, 
who served from Nov 30, 1905, until Nov 30, 1908. 
Since that date no president has been raised to the 
peerage during his term of office 


MazoR A G CuHuRcH’s action in voting against the 
Government in the division on the Dyestuffs Act has 
resulted in his resignation of his office as Parliamentary 
Private Secretary to Mr Tom Shaw, Secretary of 
State for War In a statement to the Press following 
his resignation, Major Church said that Great Britain 
1s more dependent on the progress of science and the 
appheation of science to industry than any other 
country, and that promment members of the Govern- 
ment have done service to this dependence in their 
publie utterances Nevertheless, although most of 
the professional scientific bodies in the country, 
including the Association of Scientific Workers, of 
which he was general secretary, have expressed the 
opinion that the Dyestuffs Act should not be allowed 
to lapse until after the fullest inquiry has been made 
into the possible effects of any such course on the 
progress of the dyestuffs and allied industries and on 
organic chemical research, and although the experts 
in the Government Defence Services advocated the 
continuance of the Act, the Government decided to 
allow 1t to lapse, ostensibly in the interests of the 
textile trades This decision was reached without 
consultation with the representative scientific bodies 
concerned, and the Government did not even take 
the obvious course of referring the matter either to 
its own Advisory Council for Scientific and Industrial 
Research, or its Economie Advisory Council, or the 
Medical Research Council, or the Committee of Civil 
Research, ın other words, the Government paid no 
regard to scientific opimion Major Church contrasted 
the Government’s attitude towards scientific workers 
with its attitude towards the executive of the Miners? 


» 


JANUARY 10, 1931] 


NATURE 


` 67 





Federation and the coal-owners before and during 
the passage of the Coal Bil, and towards local 
education authorities, the teachers’ organisations, 
and the religious bodies over the Education Bill 
Apparently, he said, in spite of the calculable value 
of the work of men of science and the effect of science 
on the body politic, the Government felt they could 
be ignored because numerically they are insignificant 
and presumably their political mfluence neghgible 
He voted against the Government deliberately in 
ordei to focus attention upon what he regarded as a 
grave fault of Government 


FRIENDS of Dr C E P Brooks wil be glad to 
hear of the award to him of the Buchan Prize of the 
Royal Meteorological Society m recognition of his 
numerous researches in the field of meteorology and 
chmatology Dr Brooks ıs distinguished as the 
author of a large number of papers contributed to 
the Quarterly Journal of the Royal Meteorological 
Socrety and to the Meteorological Magazine, a number 
of official memoirs issued by the Meteorological Office, 
as well as of several books These works embrace 
such topies as the distribution of the weather elements 
in different parts of the globe and their correlation, 
sunspots and lake-levels, forests and rainfall, weather 
periodicities and British floods and droughts, with 
a large amount of statistical matenal invaluable to 
students of elimate But Dr Brooks's most umportant 
scientific work 1s in the field of palso-chmatology, 
wherein he bas enlarged our ideas greatly, and in 
this field his book published a few years ago on 
“Climate through the Ages” occupies a prominent 
place in the very wide literature on the subject It 
19 obvious that certainty about the past climates of 
this planet cannot be reached, but probability can , 
and it 1s not too much to say that Dr Brooks has 
given us a good indication not only of the major 
phases of climate which the earth has gone through 
in the geological past but also the minor phases that 
have preceded the present phase im our own islands 
Dr Brooks’s cardinal principle that redistributions 
of land and water are quite capable of bringing about 
the changes of climate that are inferred to have taken 
place has been criticised, but ıt 1s probable that most 
chmatologists will support this principle, particularly 
In cases where accumulations of ice and snow enter 
to complicate the situation Of the formidable power 
possessed by ice and snow to engender further cold 
Dr Brooks himself has provided a mathematical 
demonstration 


THE Melchett Medal of the Institute of Fuel, for 
the year 1930, the first to be awarded, will be pre- 
sented to Dr Kurt Rummel, of the Warmestelle, 
Dusseldorf, at the Institution of Civil Engineers, 
Great George Street, Westminster, S W 1, on Friday 
evening, Jan 23, at 630 The Melchett Medal was 
instituted by the founder-president, the late Lord 
Melchett, who offered the Institute a few months ago 
a sum of money sufficient to found the medal m 
perpetuity It ıs to be awarded annually, “ to such 
person, whether a member of the Institute of 
Fuel or otherwise, as in the opinion of the Council 
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has done either orginal research, or professional, 
administrative, or constructive work of an outstanding 
character, involving the scientific preparation or use 
of fuel, provided the results of such work have been 
made available within recent date for the benefit of 
the community" Dr Rummel was born on July 1, 
1878, at Aschaffenburg, Bavaria In 1919, he took 
charge of the Warmestelle, Dusseldorf, of the Verem 
Deutscher Eisenhuttenleute At that period the con- 
traction of the German coke-producing areas under 
the terms of the Treaty of Versailles and the diminish- 
ing tonnage in the German mines in the producing 
areas led to a great scarcity of fuel for industrial 
purposes, and the Warmestelle was formed pmmarily 
for improving fuel economy in non and steel practice. 
Much oi the work of the Warmestelle, done under Dr. 
Rummel’s guidance, 1s of fundamental importance, 
and a wide range of papers embracing investigations 
dealng with problems relating to coke oven techno- 
logy, blast furnace, open hearth, and rolling mill prac- 
tice has been published Members of all scientific and 
teclinical societies are cordially invited to attend the 
presentation and lecture 


Lue ability of the electric arc to reproduce speech 
when the current from a telephone transmitter is 
supenirnposed upon ib was demonstrated many years 
ago, and this peculiar form of loud-speaker is well 
known as the ‘speaking are’ On Jan 2, Mr J L. 
Baird demonstrated to a representative of NATURE 
that under proper condrtions the arc can be made to 
follow the normal rapid modulations of television 
A small arc lamp, upon which the television current 
had been superimposed, was placed behind an aper- 
ture in a diaphragm, the light from the are bemg 
concentrated on the aperture by means of a lens A 
second lens was adjusted between the aperture and 
a revclving Weiller mirro1 drum with thirty mirrors, 
the lens and drum being arranged so that an mage of 
the aperture traverses a screen of white board, form- 
ing a television image, the mage being transmitted 
from the standard Baird transmitter used in the 
BBC daily transmissions The detail and definition 
of the received 1mage were comparable to that received 
on the standaid commercial television receiver, and 
the brilhance of Illumination was remarkable This 
demonstration of the successful modulation of the are 
with television signals appears to open up considerable 
possibihties The chief difficulty met with in the 
projection of television rmages on large screens has 
been the obtaining of a modulated hght source of 
sufficient bnlhaney Two methods have been used 
the neon tube and the Kerr cell The brilhance of 
the neon tube is not great, theeKerr cell gives more 
brilant results, but ıt also has definite hmitations 
With the Kerr cell system, light from a powerful are 
lamp is passed through two Nicol prisms, between 
which 1s a vessel containing two adjacent electrodes 
immersed ın nitro-benzene The television signals are 
impressed upon the electrodes and vary the plane of 
polarisation, and thus the amount of hght passing 
The efficiency of this device 1s very small , .650 per 
cent of the Lhght is lost through polarisation, and 
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further losses aie entailed in passmg through the 
prisms By modulating the lhght of the are directly, 
these losses are obviated, and the television are would 
therefore appeai to have a useful future 


A PHYSICAL conception of the end of the world 
formed the basis of the presidential address dehvered 
by Sir Arthur Eddington on Jan 5 before the Mathe- 
matical Association at the London Day Trauung 
College The world, or space-time as Su Arthur 
Eddington called ıt, was shown to be a four-dimen- 
sional continuum, thus offermg a choice of many 
directions to take in order to look for the end From 
a space dimensional point of view the world 1s 
spherical, but then the time dimension must be 
considered too ‘This consideration formed the basis 
of the lecture Entropy, that 1s, the measure of the 
disorganisation of a system, was suggested by Sir 
Arthur as being the fundamental theme upon which 
to work Despite the phenomenon of evolution, 
whereby all types of systems have become and are 
still growing more highly organised, there is, on the 
whole, a general loss of organisation Such ever- 
inmereasing organisation will perforce swallow up 
finally the organisation due to evolution Sir Arthur 
Eddmgton emphasised this conception, showing that 
finally the whole universe will reach a state of com- 
plete disorganisation, a uniform mass in thermo- 
dynamic equiibnum This would be the end of the 
world He considered finally what such an end would 
be lke, but, realising that the doctrine of spherical 
space and the results connected with the expansion 
of the universe have become modified, he merely 
made one of several possible suggestions Taking 
the widely supported hypothesis that mattei slowly 
changes into radiation, he suggested that the world 
will finally become a ball of radiation, growing ever 
larger, with the radiation becoming thinner and assum- 
ing longer wave-lengths About every 1,500,000,000 
years the radius would be doubled, and this increase 
would carry on m geometrical progression 


ACCORDING to an announcement in the Times of 
Dec 31, the collection of antiquities from the Roman 
Wall, formed by the well-known Northumbrian anti- 
quanan, John Clayton of Chesters (1792-1890), has 
been conveyed to a body of trustees for permanent 
preservation in Northumberland The collection will 
continue to be housed m the building erected for 16 m 
1896 by Mr G N Clayton, subject to the goodwill 
of the present owner of the Chesters estate, Mr John 
Maurice Clayton, the donor to the National Trust 
of the fort of Borovicus (Housesteads), to whose 
generosity the present gift to the nation 1s due The 
first body of trustees mecludes Sir George Macdonald, 
Mr Robert Holland Martin, Mr R G Collingwood, 
Mr R Carr Bosanquet, and Mr Parker Brewis ‘The 
collection 18 well known to archeologists as the finest 
assemblage of Romano-British antiquities in the north 
of England and a most important source of informa- 
tion for the history of the Roman occupation of 
Britain It includes a large variety of objects in 
bronze, pottery, and other materials, as well as more 
than 300 inscribed or sculptured stones The famous 
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“ Chesters Diploma ”, a diploma of military discharge . 
and citizenship on two fragments of bronze tablets, 
presented to the Bmtish Museum by Mr Clayton, 1s 
represented by a replica <A statue of Cybele, a bas- 
relief of the war-god, Mars Thingsus, and msertbed 
altars dedicated to Jupiter, Apollo, Mars, Cocidzus, 
Antocidius, Vitiris, Huitits, Fortuna, and Minerva are 
noteworthy objects forming part of the collection 


Tae collection of objects at Chesters, from the Well 
of Coventina, 34 mules distant, 1s of considerable 
interest to students of early British culture These 
include a sculptured stone stele dedicated to her 
by Titus Domitius Cosconianus, prefect of the first 
cohort of Batavians, another stele on which the god- 
dess 1s represented with two attendant nymphs hold- 
ing vessels from which pour streams of water, numer- 
ous altars dedicated to her and other deities, bronze 
brooches, bronze figures of a horse and a dog, and 
more than thirteen thousand coins which had been 
given as votive offermgs at the well Coventina was 
evidently a water-goddess whose cult, judging from 
the number of offermgs, must have been of con-' 
siderable importance The writer in the Times cites 


. Sequana upon the Seme and Damona at Bourbonne- 


les-Bains as similar cults of local water-goddesses , 
but as their names indicate, these, hke Coventina, 
were Celtic in origin) The local cult of the water- 
goddess was a characteristic feature of early Celtic 
religion and traces of such cults are to be found in 
many parts of Britain A noteworthy example was 
situated near Bath It ıs usually to be found, how- 
ever, that these goddesses have suffered a transforma- 
tion, first unto a god and then into a Christian. saint, 
who becomes the patron of the spring or well, at 
which votive offermgs have been made throughout 
the ages down to modern times 


FoLLowine its usual practice, the Engineer devotes 
a great part of its first issue of the year to a review 
of the technical progress which has taken place dur- 
ing the past twelve months in naval construction, 
electrical engimneermg, steamships and motorships, 
aeronautics, hydro-electric engineering, and bridges 
Noting that seventy-five years have passed since 
the Engineer was founded, 1t 1s remarked “As we 
glance back over the long period of our existence, we 
are unable to discover any year which resembles that 
which has just ended ", and “we do not believe that 
in the whole bustory of the mechanical engineermg 
and metal trades any parallel can be found for the 
conditions which now preval” Admitting that for 
these conditions there 1s no single obvious cause, and 
that the complamt ıs practically world-wide, the 
article touches upon matters affecting the industries 
of Great Britain, such as the attempt to maintain a 
higher standard of livmg than is perhaps justified, 
the possible effects of fiscal policies, and taxation, 
which is twice as high as m Germany, two and a half 
times as high as in Belgium, four times as high as in 
Italy, and twice as high as in the United States 


THoueH 1930 was not a fruitful year in the ın- 
dustnal field either at home or abroad, 1t holds to 1ts 
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eredit the completion of a few great civil engineering 
works, notably the closing of the aich of the great 
Sydney Harbour Bridge ‘This bridge has a steel 
arch of 1650 ft span The Kill Van Kull Bridge 
between New Jersey and Staten Island 1s of the same 
type but with a span of 1652 ft An examination of 
the two bndges and the methods of erection show 
many differing features Another fine bridge is the 
Montreal Harbour Bridge over the St Lawrence 
River, the main span of which 1s a symmetrical 
cantilever having a length of 1097 ft from centie to 
centre of the mam piers Good progress has been 
made with the Hudson River Bridge at Manhattan, 
New York, the steel wire cables of which have a total 
strength of 350,000 tons The span from the centres 
of the cable supporting towe1s is 3500 ft, and the 
total weight of the suspended superstructure will 
be no less than 90,000 tons When completed, the 
bridge will have two decks, the upper deck giving 
accommodation for eight lines of roadway traffic and 
two footways, while on the lower deck there will 
be two sets of two railway tracks Another bridge 
completed during 1930 but of an entirely different 
and very striking character was the ferro-concrete 
arch bridge over the river Elorn at Plougastel, near 
Biest, the bndge having three main spans, each of 
which ıs 6113 ft from centre to centre 


THE La Brea asphalt pits, not far from Los Angeles 
in Califorma, have gained world-wide fame on account 
of the extraordmary number of remains of sabre- 
toothed tigers and other mammals which have been 
found embedded in them The census of skeletons 
of birds, just completed by Dr Hildegarde Howard, 
is scarcely less imposing From Science Service, 
Washington, DC, we learn that of more than 4100 
birds recovered, 69 per cent are predatory species, 
and of these, diurnal birds of prey (2500) far exceed 
nocturnal forms (400)—evidence, similar to that 
yielded by the mammals, that most of the creatures 
caught m the glaur were ın pursuit of others seen 
to be m difficulties Some extinct forms are in large 
numbers 500 individuals of the turkey, Parapavo , 
more than a hundred of Teratornis, a vulture larger 
than any flying bird of the present day, as well as 
numerous smaller extinct vultures The caracara, now 
confined to more southerly regions, 1s represented by 
250examples Many species still existing 1n California 
occur profusely—the American golden eagle with 
more than 880 individuals, the California condor 190, 
the bald eagle 150, the red-tailed hawk 113, great 
horned owl 104 Ducks and geese are fewer, m all 
less than 100, waders less than 60, two species of stork 
(one extinct, the other now a southern form), 28 
individuals, 30 cranes, 8 herons, 2 ibises, and one 
grebe 


THE annual report for 1929 of the Rockefeller 
Foundation, New York, recently issued, covers the 
first year of operations of the new Rockefeller Founda- 
tion, which, as foreshadowed ın the report for 1928, 
is now constituted by the merging of the Rockefeller 
Foundation and the Laura Spelman Rockefeller 


‘~ Memorial into the new corporation The activities of 
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the Foundation, formerly lhmuted to the domain of 
international pubhe health, have been extended and 
now include, ın addition, the advancement of know- 
ledge m the medical sciences, the natural sciences, the 
social sciences, and the humanities In the mter- 
national health division, the work on malaria and 
hookworm disease prevention and investigations on 
yellow fever have been continued In the medical 
sciences, aid has been given to institutions, including 
the University of Oxford and St Bartholomew’s and 
the London Hospitals, and to nursing institutions 
In the natural sciences, aid has been given to various 
biological institutes and for the support of Biological 
Abstracts, and a grant made to Prof Michelson for a 
re-determination of the velocity of hght In the 
humanities, the British Museum ıs to receive aid 
towards the publication of a new Catalogue of Printed 
Books 


Pror G Ernror SwrrH, who has just returned 
from a visit to China, will deliver a pubhc lecture, 
with lantern slide illustrations, on Peking man, at 
530 on Jan 15, at University College, London, 
WCI 


Dr HERBERT LEVINSTEIN, chairman of council and 
past-president of the Society of Chemical Industry, 
formerly managing director of British Dyestuffs 
Corporation, Ltd, has been awarded the Socieby's 
medal for 1931 The medal was awarded chiefly 
for Ins capable and valuable work ın the dyestuff 
industry 


AT the meeting of the London Mathematical 
Socievy on Thursday, Feb 5, at 5 pM, at Burlington 
House, London, W 1, Prof G N Watson will deliver 
a lecture on “ Ramanujan’s Note-Books’ Members 
of other scientific societies who may be interested are 
invited to attend 


AN earthquake of moderate intensity was recoided 
at Kew Observatory at 10h 1m 44s GMT 
on Jan 2 According to a message broadcast by 
the United States Coast and Geodetic Survey, the 
shock occurred near lat 18° N, long 108° W, 
under the Pacific Ocean about 300 miles from the 
Mexican coast The Kew observation agrees with this 


Tr is announced in the British Medical Journal that 
the Dr Sophie A Nordhoff-Jung Cancer Prize for the 
best work of recent years in the field of cancer re- 
search has been awarded to Dr Alexis Carrel, of the 
Rockefeller Institute for Medical Research in New 
York, for his development of the method of tissue 
cultivation and his appheation of 4t m the solution of 
the basic problems of pathological growths, especially 
the growth of mahgnant tumours The commission 
of award was composed of Profs Borst, Doderlein, 
von Romberg, and Sauerbruch 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned —A 
Principal of the Doncaster Technical College—The 
Secretary, Education Offices, Doncaster (Jan 12) 
An assistant pathologist at the Sheffield Infirmary 
and demonstrator of pathology m the University of 
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Sheffield—_The Registrar, University, Sheffield (Jan 
14) Three assistants at the Acton Junior Technical 
School for, respectively, electrical engineering, mathe- 
matics and English, and machine tool practice, 
workshop processes, and mechanical drawing—Dr 
J E Smart, Education Offices, Acton, W 3 (Jan 17) 
Two assistants on the higher technical staff of 
the Science Divisions of the Science Museum, South 
Kensington—The Director and Secretary, Science 
Museum, South Kensington, SW7 (Jan 24) A 
post-graduate student at the Long Ashton Research 
Station of the University of Bristol for a special 
research on the synthesis of organic compounds— 
The Director, Agricultural and Horticultural Re- 
search Station, Long Ashton, Bristol (Jan 26) A 
teacher of marine engineering and a teacher of ship 
carpentry and boat construction at the Marine 
Industrial School, Suez — The Under-Secretary of 
State, Ministry of Education, Cairo (Jan 31) A 
professor of engineering (mechanical engineering and 
motive power) at the Imperial College—City and Guilds 
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College, South Kensington—The Academic Registrar, ` 


University of London, 8 W 7 (Feb 16) Three officers 
for the Forest Service of Burma—The Secretary, 
General Department, Office of the High Commissioner 
for India, India House, Aldwych W C 2 (Feb 16) A 
professor of botany and a professor of commerce in 
the University of the Witwatersrand, Johannesburg 
—The Secretary, Office of the High Commissioner for 


the Union of South Africa, South Africa House, 73 . 


Strand, WC2 (Feb 28) A temporary full-time 
assistant master for engineering subjects—The Prin- 
eipal, Technical Institute, Ashford, Kent Two officers 
for the regional organisation of broadcast adult edu- 
cation in Yorkshire and the West Midlands—The 
BBC, Savoy Hill, W C2 


ERRATUM —Prof L D Mahajan has pointed out 
that in hne 6 of his letter entitled ‘‘ Liquid Drops on 
the Same Liquid Surface" (NATURE, Nov 15, 1930, 
p 761), he gave the height of Den Kund incorrectly 
as 1000 ft mstead of 10,000 ft 


Our Astronomical Column 


Large Fireballs —Mr W fF Denning writes that 
on the early evening of Dec 27 last at 545 pM 
a large detonating fireball was observed from several 
parts of England Mr G H Brown, of the meteoro- 
logical station at Horfield, Bristol, described the 
object as very large and bearing a broad train of 
sparks The fireball moved at a low altitude along 
the southern sky from east to west, ıb looked like a 
large firework and gave a very impressive spectacle 
It fell at an angle of about 30° The object was also 
seen on the east coast at Eye, and 1t traversed a course 
from under 0 Aquile to beyond and under the three 
well-known stars in that constellation ^ Another 
record comes from near Finistére, in the north-west 
of France, where the inhabitants were alarmed by 
the appearance of a great detonating meteorite 

The observations show that the fireball passed over 
the north of France and must have suffered disruption 
and collapse m the neighbourhood of Fmistére The 
real path will be vestigated, and ıt seems that the 
radiant was either ın Perseus, Auriga, or Orion, which 
have yielded large fireballs ın past years from the 
same positions 

The Finistére fireball was followed by another at 
1220P™M on the same date Itillummed the heavens 
with a degree of intensity which startled some of the 
spectators One report states that the flight of the 
object was perpendicularly downwards ın due west It 
ejected a stream of bright sparks as 1t descended, 
several people watched 1t, without, however, bemg able 
to record its exact place by the stars Its radiant pomt 
may have been m Auriga, but more observations are 
necessary It could scarcely have belonged to the 
system which supphed the brilliant apparition earlier 
in the night 


Absorption of Light 1n Space —A paper by Dr R J 
Trumpler in Publ Astr Soc Pacific for August 1930 
gives reasons for believing that there is a sheet of 
hght-absorbing matter distributed over the galactic 
regions and extending to a distance of 100 parsecs or 
more on each side of the central galactic plane 
This result was first arrived at by a study of the open 
galactic clusters and then confirmed from other 
material The amount of absorption is given as 
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0 7 mag at a distance of 1000 parsecs for hght of 
wave-length 4300 It ıs concluded to be less for red 
than for blue light, amounting only to 0 38 mag at 
1000 parsecs for wave-length 5500 It is noted in 
corioboration of this that the O stars, though pro- 
bably the hottest of all, appear yellower than the 
B stars owing to their greater distance 

From consideration of the possible mass of the 
interstellar matter, ıt 1s concluded to be not 1n separ- 
ate atoms but in particles the mass of which 1s of the 
order of 2x10-31? gm (that is, some 3400 calexum 
atoms) ‘There appear also to be free atoms of 
ealerum and sodium to account for the fixed lines of 
these elements m the spectra of distant stars, but 
the selective absorption is not due to these The 
dark patches in the galaxy may be due to specially 
dense clouds of the general obscurmg matter 

Since the spiral nebule and the globular clusters 
are at a considerable distance from the galactic plane, 
their hght traverses a comparatively short distance 
of the sheet of absorbing matter Hence their loss 
of hght 1s small, and the distances derived on the 
assumption of no absorption are not greatly in error 

The dark equatorial bands seen in many of the 
spiral nebulz afford an additional argument in favour 
of the presence of a similar layer m our own galaxy. 


The Leonid Meteors —It has already been noted in 
this column that a fairly mch shower of these meteors 
was seen m North America on the morning of Nov 17 
The Daily Science Bulletin of Dec 18, issued by 
Science Service, Washington, D C , states that a still 
richer display was seen on Nov 17 by G T Bielmg, 
officer of the steamer Annetta, which was then near 
Porto Rico The display lasted from mudnight 
(Eastern Standard Tıme) until dawn, bemg greatest 
at 3h 40" am “One was a brilliant fireball, that 
exploded in a flash so bright that an excellent photo- 
graph could have been taken by its light A Iummous 
trail was visible for 25 minutes ” 

These observations give some ground for hope that 
the rich portion of the Leonid stream has not finally 
deserted the neighbourhood of the earth, and that 
the next few Novembers may retrieve the general 
disappointment produced by the failure in 1899 


~ 
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Research Items. 


The Azande Law of Legitimacy —Further impres- 
sions of the Azande are recorded by Major P M 
Larken m Sudan Notes and Records, vol 13 Zande 
law appears to be one of compensation, directed al- 
most entirely to the satisfaction of the individual and, 
except indirectly, not safeguarding the rights of the 
community Death was the punishment for malicious 
magic and for concealing cases of smallpox, but be- 
yond this, there was no idea of a malefactor suffermg 
for having infringed the law established for the pro- 
tection of the tribe as a whole Though for some 
offences a plaintiff might press for the death penalty, 
the majority of acts were compoundable by the pay- 
ment of damages A man who wished to marry a 
girl addressed himself to her father or guardian The 
bride-price was twenty speais, which was paid to the 
father and not to any other member of the family 
Children born without payment of spears were illegrti- 
mate and, as such, the property of the mother’s family 
If they were girls, the mother’s next-of-kin was entitled 
to the bride-price Any boys among illegitumate chil- 
dren were entitled to their sisters’ bride-price, which 
did not in that case go to the mother's next-of-km A 
payment of only one or two spears was sufficient to 
legitimise the children, provided the balance was paid 
fairly quickly If the father refused to complete pay- 
ment of the price, the chief would probably order the 
return of the woman with her children to her-famuly, 
the father retammg one child ın consideration of part 
payment of the bride-price The father had a legal 
right to legitimise his children by paying spears, and 
his wife's family had no right to refuse — Children of 
women captives of war, or given in payment of a debt 
or as presents by a former husband, were legitimate 
only if their father: had paid the bride-price for their 
mother 


Earliest Cultures of the South-Western United 
States —Dr E B Renaud, of the University of 
Colorado, describes the results of a series of explora- 
tions in caves and rock-shelters of New Mexico and 
Oklahoma during the summer of 1929 in L' Anthropo- 
logie, T 40, No 3 The oldest remains from this part 
of the United States are those of ‘ Folsom man’, a 
series of very fine lance-heads found durmg 1927 and 
1928 1n the Folsom gravel-pit ın association with the 
bones of an extinct bison For these relics Pleistocene 
age has been claimed Of this early period, Dr 
Renaud’s expedition of 1929 produced nothmg but a 
fragment of an mmplement of the Folsom type The 
evidence points to a very prnnitive culture of a hunt- 
ing people, probably with only temporary habitations 
Exploration of the caves of the fumaroles of the 
Cunarron valley established two horizons, separated 
by a considerable mterval of tume, of which the lower 
represented a long occupation by huntingnomads A 
considerable number of stone implements were found, 
which in their general appearance recall the Mousterian 
of Europe They were followed after an interval, repre- 
sented m one cave by a layer of 20 em thickness, by 
another people, who, though still hunters, seem to have 
made a greater use of vegetable foods, as 1s indicated 
by the presence of ‘metates’ for grindmg seeds 
Next m the sequence comes the culture of the caves 
of Oklahoma, of which a number were explored at 
- Kenton The stone mdustry ın quartzite exhibits a 
great variety in form and purpose Though less 
coarse than that of the fumaroles, ıb 1s purely utih- 
tarian and shows no effort to attam beauty of form 
These caves being dry, a number of objects of wood, 
sandals, basketry, and fibre work had survived 'These 
people:had taken to agriculture, although still hunters 
Ther culture 1s comparable to that of the Basket- 
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makers Next in order came the voleanic caves of 
New Mexico, where was found a culture similar to that 
of the Oklahoma caves, with implements of stone, 
bone, and wood, the coarser character of the stone 1m- 
plemente being due to use of inferior material The 
evidence for a rudimentary culture of maize was 
reinforced by male and female figures made from 
maize cobs, sometimes ‘ accouplés’ and, therefore, 
obviously magical 


Population Census —In view of the approaching 
census. it may be of interest to recall that Prof Ray- 
mond Pearl and Mr Lowell Reed published ın 1920 a 
forecast of the population of the United States up to 
2100 based upon data obtained by fitting a logistic 
curve to the census counts of the population from 1790 
to 1910 Prof Pear! and Mr Lowell now compare 
their forecast with the actual counts of the 1920 and 
1930 censuses (Science, Oct 17, 1930, p 399) The 
forecast figures in millions were 107 4 for 1920 and 
122 4. for 1930, the actual census figures bemg 105 7 
and 122 7 respectively The forecast thus missed the 
counted population by 16 parts ın a thousand ın excess 
for 1920 and by 2 5 parts ın a thousand ın defect for 
1930 


Chinese Ants —Prof W M Wheeler (Bull Pekin 
Nat Hast, vol 5, pp 53-81, 1930) states that the 
Chinese ant fauna is a mixture of two components 
one of which 1s Palearctic and the other Indo-Malayan 
and representing a northward and eastward migration 
of species from Indo-China, Siam, Burma, and India 
The ant faunas of Japan and Formosa exhibit a 
similar mixture of two components, the Palearctic 
bemg greatly in excess of the Indo-Malayan m Japan, 
and the Indo-Malayan greatly ın excess of the Palæ- 
arctic in Formosa ‘This island possesses a consider- 
able number of endemic species of palotropical 
affinities, but endemueity is meagre in the ant fauna 
of Japan, indeed, so many of the ants formerly 
supposed to be peculiar to Japan have been found in 
China that the species of the two countries may be 
said to constitute a single fauna—the Smo-Japanese 
The list of Chinese ants which follows mcludes 138 
species, 54 sub-species, and 53 varieties, for each of 
which the author gives a reference to the original 
description, cites the type locality, and mentions the 
Chinese localities from which material has been re- 
ceived The Palearctic component comprises 29 
species, 11 sub-species, and 16 varieties—about 23 per 
cent of the entire fauna The remainder is the Indo- 
Malayan component 


Development of the Rabbit Embryo -—In Contrabu- 
tons to Embryology (vol 21, 1980), issued by the 
Carnegie Institution of Washington, Mr P W Gregory 
gives a vivid picture of the earlier stages in the for- 
mation of the embryo of the rabbit By applying an 
exact technique to a very large number of pregnant 
does. he has confirmed an observation made by 
Dr Martm Barry m 1839 that the egg is shed from 
the ovary and enters the oviduct 10 hours after coitus, 
and that the male element fertilises the egg 2 hours 
later In 104 hours after fertilisation the egg 15 
undergoing its first cleavage, in 2 hours more it 1s 
formmeg its 4-celled stage, ın another 6 hours it 
has passed into the 8-celled stage , the 16-celled stage 
is entered at the end of the second day following 
coitus At the end of 70 hours, counting from the 
time of coitus (60 hours from fertilisation), the ovum 
passes from the oviduct into the uterus, being then 
in its 16-celled stage At the time of this passage the 
ovular mass has become differentiated into an inner 
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cell mass enclosed within a surrounding protective 
envelope of the trophoblast The author pays a 
tribute to the exactness of a similar invéstigation 
which the late Prof Assheton, of Guy’s Hospital, 
published ın 1894 


Effects of an Epicaridan Parasite —B W Tucker 
(Quart Jour Macr Ser, vol 74, part 1, Sept 1930) 
points out that the effects of epicaridan isopods on 
their hosts have not hitherto been studied in detail 
He found in Naples in 1924 that 21 5 per cent of 
the specimens of the burrowing decapod crustacean 
Upogebia were parasitised by the epicaridan Gyge 
branchiahs Fixation of the parasite to the host 
normally takes place when the latter is 17 mm m 
length The length of life of Upogebia appears to be 
about three years, and that of the parasite 1s normally 
coextensive with that of its host The effect of the 
parasite on the general vitality of the host 1s negligible 
—moulting and growth are not matenally affected 
Parasitised male Upogebia have chele agreemg in size 
and appearance with those of the female, and they 
develop the appendages of the first abdommal 
segment which are normally present m the female 
only | Parasitised females are unaltered externally 
Scattered oocytes occur among the male germ-cells 
in the testes of many normal males, and are eventu- 
ally shed mto the lumen of the testes, where they 
degenerate Whether they arse from modified 
spermatogonia or are distinct from the outset was not 
ascertamed The testis m parasitised males shows all 
stages from slight reduction to complete atrophy and 
the tendency to develop oocytes 1s much accentuated , 
in a few cases a tract of testis appears to have been 
completely converted into ovary In the large 
majority of parasitised females the gonad is entirely 
absent, m the remainder the ovary ıs in a state of 
dimunished activity but not otherwise abnormal 
The modifications of sex characters m parasitically 
castrated Crustacea are exclusively in the direction 
of feminisation and cannot be interpreted as a return 
to primitive or juvenile features Geoffrey Smith's 
theory—that the parasite, by withdrawal of nutr- 
ment, reacts on the host m a manner similar to an 
adult ovary—is considered to be the only one which 
makes any approach to a real explanation 


A New Tetraploid Species- Hybrid —Three cultivated 
species of the Convolvulaceous genus Quamocht have 
been studied by Sigeroku Nohara (Jour Coll Agric 
imp Unw Tokyo, vol 11, No 1), who has also 
studied their hydrids Q coccinea and Q pennata 
differ markedly m cotyledon and leaf form as well as 
flower shape and colour The F} 1s m general mter- 
mediate and sterile There are also two forms of Q 
pennata, one having rose red flowers and the other a 
corolla which is white tmged with dilute greenish 
yellow The F, of the hybrid between these forms 1s 
also intermediate A third species, Q  sloter?, has 
been much more recently introduced into Japan It 
appears to have been collected first m America in 
1849 by George Englemann, of St Lous Dr Kano 
has determined the ehromosome number of this species 
as 30 (haploid), and that of the other two species as 15 
Hence Q sloterw is tetraploid It has larger pollen 
grams than the other species and 1s probably a cell 
giant It resembles in many respects the (sterile) P, 
hybrid obtamed by Nohara by crossing Q coccinea 
with Q pennata, but ıs stouter and fertile Hence it 
1S probably a hybrid species, having arisen either m 
Nature or under cultivation by chromosome doubling 
m the sterile F, hybrid Q slotera is now a fixed race, 
but ıt gave rise in cultures to a reversionary type 
resembling the F, of Q coccinea x Q pennata The 
chromosomes of this plant were not counted, but ib 
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was probably diploid Q slotert crossed with Q. 
coccinea also gives sterile hybrids which will no doubt 
be found to be triploid 


The Scientific Pruning of Vines —' The Fruiting 
Habits and Pruning of the Campbell Early Grape ”’ 
is the title of Technical Bulletin No 106, published by 
the Agricultural Experiment Station of Michigan 
State College The writeris N L Partridge, who has 
treated his subject very thoroughly Studies on the 
relation to the yield of fruit of current season's 
growth, diameter of shoot, position of the fruit on 
the canes, size of cane, internodal length, and other 
factors have been made, and the results considered 
in relation to practice The variety ‘ Campbell 
Early ’ yields most good produce from large-diameter 
shoots, whilst its sister variety ‘Concord ' produces 
its best bunches on shoots of moderate size It ıs 
best to leave about fifteen mternodes on shoots of 
‘Campbell Early’ Shortenmg beyond this length 
materially reduces the yield If the vme will not 
support four canes of this size, 1t 1s better to reduce 
their number rather than toshortenthem This know- 
ledge 1s very valuable, for 16 introduces the grower 
on one hand, and the scientific worker on the other, 
to a much neglected field of mquiry It would be 
very helpful if we had similar studies of our Enghsh 
horticultural plants, coupled with detailed  b:o- 
chemical investigations 


A Disease of the Douglas Fir —The genus Phomopsis 


has provided many puzzles for mycologists ın the ' 


past, and our lack of knowledge became acute when 
16 became necessary to differentiate Phomopsis 
Pseudotsuge, a disease of the Douglas fir, from other 
closely allied fungal parasites A detailed study of 
the genus by G G Hahn (Trans Brit Mycol Soc, 
vol 15, parts 1 and 2, pp 32-93, 1930) has done much 
to elucidate the facts concerning such species as 
attack conifers Eight of the latter have been 
described in great detail, and a dichotomous key has 
been devised to separate them Phomopsis occulta 
has been proven the same fungus as Diaporthe 
conorum, thus adding weight to the prevailing idea 
that Phomopsis represents an imperfect stage of 
Diaporthe 


Salt-Plugs ın Southern Persia —An important paper 
by J V Harrison on the salt-plugs of Laristan has 
appeared (Quart Jour Geol Soc , vol 86, pp. 463-522, 
1930) The extrusive salt has come to the surface at 
different periods from Ohgocene to Pliocene, has 
formed hills and salt-gypsum ‘ glaciers’, and after 
erosion has in some cases left great cornes in the 
hmestone mountains of the region The salt always 
comes up from below, and in widely different localities 
of the Persian Gulf territory has brought up with it 
Middle Cambnian fossils, as well as boulders of rocks 
which have no parallel in the succession of exposed. 
systems from Ordovician to Phocene The salt- 
plugs he in the autochthonous area ın front ofthe 
South Persian nappes, and it is suggested that they 
originated where compression acted upon mobile salt 
and gypsum beds of Cambrian or even greater age 
Compression may arise from tangential pressure or 
from the weight of the overlying strata, but once the 
salt has accumulated at an underground nucleus, 1t 1s 
still not clear what was the source of the energy that 
drove the salt to the surface The hypothesis of salt 
movement through solution and recrystallisation 1s 
no longer accepted The salt has responded to 
external forces as a plastic material, and the resulting 
tectonics are transitional between the disharmonic 
folding of less mobile incompetent strata and the 
intrusions of more mobile igneous magmas 
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Partial Absorption of X-Rays —The issue of the 
Zewuschrft fur Physik for Nov 27 contains a paper by 
Dr B B Ray, ın which he describes with some detail 
his expermments on the partial absorption of X-rays 
This effect, to which several references have been 
made in NATURE recently, appears to consist in the 
transfer of energy from an X-ray quantum to an 
electron in a hght atom without xmportant deviation 
of the quantum The spectra have been recorded 
photographically with a Siegbahn vacuum instru- 
ment, and the paper ıs ulustrated by reproductions 
of three plates, which show unambiguously the lines 
in question Dr Ray mentions that these are not 
coincident with lmes which might have been produced 
by impurities, and that they are also distinguished by 
bemg somewhat diffuse The width of the lines 1s 
stated to correspond, imn order of magnitude, to the 
ionisation potential of the absorbing atoms, and the 
conclusion 1s reached that the electron responsible for 
the change m energy of the radiant quantum may be 
transferred to an optical energy level of the atoms, 
or expelled with zero velocity Dr Ray adds some 
remarks on the apparent magnitude of the absorption 
coefheient of X-rays when various dispositions of 
apparatus are made, and upon the J-phenomenon 


Black-Body Radiators —A © Egerton and M 
Milford describe two forms of black-body radiator m 
their paper on optical pyrometry in the December 
number of the Proceedings of the Royal Society which, 
although not completely novel m principle, afford 
simple and relatively mexpensive sources of full 
radiation The first consists of a wedge of thin 
platinum foil which ıs heated electrically, either in 
a vacuum or in hydrogen or argon With an angle 
of 10°, such a system 1s known to be within less than 
one per cent of * black ' The other consists of a tube 
of platinum (1 4 mm external diameter, 10 cm long, 
and 0 15mm thick) with a 0 3mm hole in the middle 
of the wall, through which the internal black-body 
radiation can be investigated Both forms were used 
with various minor modifications, temperatures being 
preferably determined by the melting of wires hung 
down the middle of the tube A monochromatic 
filter, for which a ‘ didym1um glass’ 1s employed, 1s 
also described, transmitting a band of light between 
5740 A and 5600 A 


A Differential Ebullioscope —Under the title ** Con- 
struction of a Differential Ebulhoscope for deter- 
mining the Punty of Individual Liquids and of 
Azeotropie and Eutectic Mixtures ", Prof W Swieto- 
slawsla, of the Warsaw Polytechnic, describes (Rocznik: 
Chemjr,-10, p 570, 1930) a new type of ebullioscope 
It consists essentially of two similar sections so that 
the vapour formed when the liquid ın the lower part 
is heated then passes through the upper section, the 
object being to observe both the boiling point, tH, 
and the condensation temperature, tB Prof Swieto- 
slawsk1 also describes a micro-ebullioscope for the study 
of relatively small quantities of hquids The special 
advantage of this ebullioscope is that it enables a 
careful study of the boiling temperatures of pure 
solvents and of ‘constant boiling’ mixtures to be 
Furthermore, ıt ıs shown that the boiling 
point, tH, and the condensation temperature, tB, are 
identical when no impurity is present With his 
collaborators the author has examined a number of 
pure hquids and azeotropie and eutectic mixtures, 
temperatures bemg measured by a small Beckmann 
thermometer and also electrically For methyl alcohol 
(Poulenc) £H -tB = At = 0 043° C, methyl alcohol 
(Riedel-de Haen) showed At = 0 023°, whilst a Ger- 
man preparation had At=0 000° When, however, 


~ the last sample was allowed to stand for several 
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months in the apparatus, it showed a difference of 
0 052° C Toluene-free benzene (Merck) also had 
At=0 000°, toluene (Merck’s “chemically pure" 
for molecular weight determinations) gave At = 0 040°, 
whilst purified and dried carbon disulphide gave at 
first At=0 008°, and after a further purification, Ai = 
0 000° 


Crystalline Modifications of Electrolytic Chromium — 
Bradley and Ollard (NATURE, 117, p 122, Jan 
23, 1926) stated that chromium prepared by a 
special method 1s a mixture of two allotropes, a body- 
centred cubic form and a hexagonal close-packed form 
Later workers, however, reported that the electrolytic 
deposit consists only of the body-centred cubic 
structure In the Journal of the Society of Chemical 
Industry, Japan, November 1930, vol 33, No 11, 
however Sasaki and Sekito state that they have 
confirmed the existence of both the forms described, 
which are produced by the method of Ollard, and 
they have also found another modification of the 
same type as a-manganese, with 58 atoms in a unit 
cube X-ray methods were used and details of the 
lattice structures are given. 


Organic Compounds of Gold —-Diethyl gold bromide, 
Au(C,H;),Br, first described by Pope and Gibson in 
1907, 13 shown by Gibson and Simonsen, in the Novem- 
ber number of the Journal of the Chemacal Socrety, to 
have a doubled formula in benzene solution In the 
associated form the gold atom has a completed octet 
of electrons Experiments are described which show 
that gold in these compounds has a co-ordination 
number of four, and a slow hydrolysis of the com- 
pound in water 1s assumed to be due to the formation 
of an aquo-salt, [Et,Au(H,O),]Br, giving the reaction 
for tha bromine ion Ámuno-diethyl gold bromide, 
(C,H; S AuBr,NH,, and pyridino-diethyl gold bromide, 
(C,H,'AuBr,C,H,;N, the first compound being pre- 
viously deseribed by Pope and Gibson, were prepared 
They are colourless, highly crystalline compounds 
with similar properties, sensitive to hight, soluble in 
organic solvents, and almost insoluble ın water Other 
interesting compounds, such as diethyl gold acetyl- 
acetone, are described in the paper 


Stereochemical Influence on Substitution —Mulls 
and Nixon m the November number of the Journal 
of the Chemacal Socrety describe some experiments 
with substitution derivatives of 6-hydroxy-hydrindene 
which have a bearmg on the configuration of the 
carbon valencies ın the benzene rng If, m a doubly 
bound carbon atom, the angle a between the two 
single bonds 1s the same as that between the valencies 
of the carbon atom m methane, 109 5° according to 
the tetrahedral theory, then the angle 8 which the 
single bonds make with the plane of the double bonds 
would be 125 25° On the assumption that the 
external angles are increased approximately propor- 
tionally when the internal angle of each CH residue 
1s reduced to 120? in the formation of a Kekulé benzene 
nucleus, the angle a which each of the external 
valencies makes with the mtranucjear single bond on 
one side of 1t 1s less than that, 8, which 16 makes with 
the plane of the double bond on the other side In 
compounds in which the benzene ring 1s fused with 
appropriate five-membered rings, the stable compound. 
will be that m which the linking common to the two 
rings consists of a single bond, since this will be under 
the less mtramolecular strain caused by the approxi- 
mation of the intervalency angles to 108° The 
effects of fusion of a benzene ring with six-membered 
rings are also considered ‘The experiments described 
in the paper are held to confirm the results anticipated 
from theory. 
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Early Human Types and Culture Sequences ın South Australia. 


RELIMINARY observations on two adjacent 

sites in the Lower Murray Valley which have an 
important bearing on the antiquity of man in South 
Australia are described ın vol 4, pt 2, of the Records 
of the South Austrahan Museum, by Mr Herbert M 
Hale, curator, and Mr Norman R Tindale, ethno- 
logist of the Museum The sites are in the neighbour- 
hood of Old Devon Downs, seven kilometres below 
Nildottie township One was an island, Tartanga, 
between the river and a lagoon, the other a chff- 
shelter opposite Old Devon Downs station and a kılo- 
metre and & half west of Tartanga, the existence of 
which had already been reported by Sheard m 1927 
In the same year a human skeleton was found by 
Mr A R Roy embedded ın sand-rock in this part of 
the Murray Valley and 1t was decided to undertake 
the examination. of the sites Operations began in 
April and were continued ın November and December 
1929. 

At Tartanga, beneath four layers of ‘recent’ 
deposits, five consolidated strata were examined, of 
which the lowest and earhest, A, represented the 
lagoon shore, while B to E above represent successive 
surfaces of an old island now nearly eroded on the 
western side of the lagoon Al show signs of human 
occupation except F and G, which are practically 
sterile Borings below A, which was not very 
deeply excavated, suggest that there are at least 
two further strata below with signs of human occu- 
pation 

Of the five consohdated strata, A, the lowest, 
though not extensively examuned, yielded burnt 
stone, suggesting hearths, stone chippings, and shells 
of mussel (Umo) In the strata B to E, among the 
food debris were quantities of mussel shell (Umo 
proto-vittaius n sp ,which differs in having a umformly 
thicker shell from the Umo vittatus now common in 
the adjacent lagoon), jaws and vertebre of fish, 
fresh-water tortoise, birds (unidentified), and bones of 
mammals (opossum, wallaby, kangaroo) Flakes, 
chippings, and implements of stone and bone occurred 
throughout the layers Skeletal remains representing 
three individuals, mcluding the skeleton found by 
Mr Roy, were recovered An examination of the 
dentition, possible in two cases, showed that it was 
superior to that of the present Australian aborigines 
and belonged to children of from ten to twelve years 
of age The remains were muineralised and firmly 
embedded m the matrix. Above the stenle strata P 
and G, H showed hammer stones and high-backed 
knives similar to implements known to aborigines 


now hving near Lake Eyre, while J showed traces of 
recent occupation 

In the cliff-shelter the deposits were excavated to 
a depth of four metres, and in twelve successive layers 
showed four cultural stages Skeletal remams of 
several individuals were found— all children In one 
case, found in the third layer from the top, the teeth 
showed strongly marked simian characteristics 

The ehff-shelter cultures follow the Tartanga cul- 
ture after a considerable but undetermined interval 
Ihe first two culture phases have been named ‘ Pre- 
Pirrian ’ and ‘ Pirrian’, the latte: being characterised 
by a leaf-point artefact with retouched edges and 
prepared butt which has been christened ‘pirr’, a 
well-known type on old camp sites in many parts of 
South Australia but not observed among living tribes 
This culture was followed suddenly by a people who 
apparently at first fed largely on the small mammals 
of the plains, but nevertheless possessed double- 
pointed fusiform fishing-bones, ‘muduk’, whence 
the culture 1s to be called ‘Mudukian’ This culture 
was rich in stone and bone industries It was followed 
by the ‘ Murundian ’, so called from a local sub-tribe, 
and divided into an early and late phase, of which the 
latter may represent the culture of the district when 
first visited by the white man Local native legends 
indicate that within tribal memory there has been a 
southward movement of people from up the river. 
It would seem that 1f this movement 1s linked with 
Murundian levels, the latest cultural phase has not 
extended to the coastal parts of eastern Victoria, 
where the people of a somewhat earlier phase, possibly 
Mudukian, existed until the present time Contem- 
porary with Mudukian and Murundian, early and late, 
are rock markings which show three distinct types 
The occupation of the shelter was sufficiently long to 
admit of a number of faunal changes, possibly due to 
climatic variation 

The interest of the vestigation of these two sites 
hes only partly ın the fact that they are the first old 
camp sites ın Australia on which a cultural sequence 
has been worked out in association with human re- 
mains after an excavation which has been conducted 
in strict accordance with archeological methods, 
Tartanga has an additional importance in the fact 
that it has been suggested, after an initial comparison, 
that the Tartanga human remains when examined m 
further detai may be found to represent & type 
intermediate between the modern Australan abor- 
iginal and the Talgai skull, which ıs claimed to be of 
Pleistocene age 

/ 


Noise and its Measurement. 


TEHE Noise Abatement Commission, Department 
of Health, City of New York, has now published 
the report of the committee appointed by Dr Wynne 
on the noise in New York City and on the best way 
of diminishing ıt , It gives the results arrived at 
by experts in neurology, otology, law administration, 
acoustics, engineering, and the motor-car mdustries 
They have definitely established laws which have 
-hitherto only been vaguely suspected The com- 
mittee has effected some progress in the direction of 
noise abatement 
The shipping companies have co-operated with 
the committee in diminishing the noises of steam 
whistles and sirens The drivers of mail motor 
vehicles have instructions that their horns are only 
to be used for the purpose of preventing accidents 
Noiseless turnstiles have been invented and are being 
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used at several railway stations The Health Com- 
missioner and the police have special powers to 
control the indisecimninate use of loud-speakers 

In addition to getting the law amended, engineers 
have been encouraged to invent less noisy machinery 
and motor-cars The Press also is educating the 
public to realise the costhness and danger to health 
due to much needless noise It is pointed out that 
the noise im cities lke London, Pans, and Berlin is 
not nearly so nerve-racking as the noise in New 
Yoik The erection of buildings goes on much more 
leisurely, and in European cities there ıs little com- 
plaint from neighbours about harsh and blatant loud- 
speakeis and there is little outpouring of radio 
programmes into the streets day and night It 1s 
said that taxi dmvers ın New York are becoming 


haid of hearing, and that boiler: workers and other ~ 
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mechanics exposed to a constant riveting noise are 
also becomung very deaf 

The absolute amounts of energy ın the sounds of 
ordinary experience are exceedingly small m com- 
parison with those of other forms of energy For 
example, the power equivalent of more than one 
mullion voices 18 necessary to light an ordinary electric 
lamp The average speech power of the loudest 
single voice 1s about 1000 microwatts, and this falls 
to 0 1 microwatt for the quietest speech and to about 
0 001 microwatt for the softest whisper However, 
in most energy measurements of apphed acoustics the 
interest hes not so much in the intensity of the sounds 
as in their loudness, that ıs, in the intensity effect 
produced upon the ear by them, and further, 1t 1s 
well known that the mcrease m power necessary to 
produce a perceptible increase in loudness depends 
upon the initial mtensity of the sound 

From these considerations ıt 1s clear that m 
problems concerned mainly with power differences, 
whether acoustic or electric, a special unit 1s con- 
venient, and that now bemg adopted in telephony 
is the bel, so named as a tribute to the inventor 
of the telephone Two amounts of electric or 
acoustic power P and P, are said to differ ın power 
level by n bels if n =logig (P/Po) The most con- 
venient unit for most practical work is one-tenth of 
the bel, the decibel (db) known also as the trans- 
mission unit (TU) Further subdivision of the bel 
is unnecessary, since a change of the power level 
of a sound by one decibel 1s about the smallest 
which can be detected by ear 


NATURE 


15 


that another term, the sensation unit, 1s used m this 
connexion for the decibel by otologists, psychologists, 
and physiologists Since, for pure tones, equal steps 
on the logarithmic scale sound approximately lke 
equal loudness stops, and since a power change of 
one decibel 1s approximately the smallest such step 
detectable by ear, the sensation level of any sound 
reaching the ear 1s convemently represented by the 
number of decibels 15 ıs above the threshold level 
for audion In this connexion the term sensation 
unit 1s often used instead of decibel 

An idea of the size of the decibel can be obtained 
from some actual examples If, m the discussion of 
speech power, the average speech power be taken as 
the zero level for comparison, then the level of very 
loud speech would be +20 db , of weak speech -20db , 
and of a soft whisper -40 db In measurements 
made on many speakers ıt has been found that the 
range of average powers used in conversation. by the 
majority is about 21 db Measuring from the limit 
of audibility, speech would be received at a level of 
100 db if the lips of an average speaker were within 
half an mch of the ear of a person having normal 
hearmg Measurmg from the same level, the roar 
of street traffic m a city would be received at a 
level varymg from 50 db to 80 db, and the noise 
of an underground tube train passmg a station at 
about 96 db Two special gramophone records have 
been prepared in the Bell Telephone Laboratories, 
New York, ın which the same complex sounds 
can be heard at different levels (see NATURE, 1295, 


It ıs unfortunate | 394, 1930) 


The Antiscurvy Vitamia in Apples. 


BRIEF ieference has already been made ın these 
columns to a prelmmary report by Zilva and his 
associates of their work on the antiseorbutic potency 
of apples (NATURE, vol 126, p 248, 1930) The full 
experimental details of this research have now been 
published * 

In spite of much work on the properties of vitamin 
C, success has not yet attended attempts at its 1sola- 
tion 1b 1s known, however, to be very susceptible to 
oxidation but to be stable to heat m the complete 
absence of oxygen Its behaviour depends in part also 
on the presence of other substances in its natural 
sources , thus in lemon juice a reducing factor helps to 
maintain its activity, and destruction of this factor 
always leads to loss of potency Deterioration. of 
heated lemon juice 1s rapid on storage, and autoclav- 
ing the juice results in the appearance of a destructive 
factor (Zilva, Biochem Jour , vol 23, p 1199, 1929) 
It 1s not destroyed by fermentation and 1s most stable 
at the natural acidity of the juice , but is unstable 
under conditions detrimental to the growth of moulds 
and bactema (J Willams and J W Corran, bid , 
vol 24, p 37, 1930) Itıs precipitated by basic but 
not by neutral lead acetate, 1ts activity 1s not de- 
pendent upon the presence of amide nitrogen, but iron, 
phosphorus, and sulphur are present in the most con- 
centrated preparations so far obtained, though whether 
these elements are related to the potency 1s not known 
Tt has been suggested that 1t ıs a weak acid (R B 
McKinnis and C G King, Jour Biol Chem , vol 87, 
p 615, 1930) 

Since chemical purification leads to incieasing 1M- 
stability, indirect methods of approach, such as the 
establishment of a relationship between the anti- 
scorbutic potency and the physiological condition of a 


* ‘The Antiscurvy Vitamin in Apple" By Mary F Bracewell, 
E Hoyle, and 8 $ Zaülva Medical Research Council, Special Report 
M stationery Office,1930 Pp 45 9d net 
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plant, would at any rate increase our knowledge of the 
vitamin's properties and might even lead to its isola- 
tion Zilva and his associates, therefore, have begun 
an investigation into the antiscorbutic activity of 
different varieties of apples, grown under different con- 
ditions and stored for varying lengths of time Their 
results although of a preliminary nature, have led to 
some interesting conclusions The work 1s laborious, 
since all tests have to be carried out on guinea-pigs , 
the animals are given a diet of bran, barley-meal, 
middhngs, fish-meal, and crushed oats together with 
autoclaved milk, on which, 1f no source of vitamin C 
is provided, they die from scurvy ın 4-5 weeks 

Different varieties of apple were found to differ con- 
siderably in their antiscorbutic potency Bramley's 
Seedling was the best, a daily dose of 3 gm preventing 
the onset of scurvy and usually permitting of a fau 
amount of growth, King Edward had the lowest 
potency, & daily dose of 20 gm failing to p1event the 
onset of scurvy, although ıt prolonged hfe The pro- 
tective doses of other varieties were Dabinett, 10 

Woodbine, 20 gm , Cox's Orange Pippm, shghtly 

more than 20 gm , whilst for Worcester Pearmain, 20 
gm failed to give complete protection No relat10n- 
ship was detected between antiseorbutie poteney and 
the age of the tree, the soil or the season, o1 the date of 
picking the fruit 

Shght loss of potency occurred on storage at 1? C in 
air, and a slightly greater loss was observed at 10°C in 
an atmosphere containing 10 per cent carbon dioxide, 
11 per cent oxygen, and 79 per cent nitrogen Bram- 
ley’s seedling survived storage, especially gas storage, 
better than Cox’s Orange Pippm A number of 1m- 
ported varieties were also tested, and ıt was found that 
Canadian were more active than Australian or New 
Zealand, probably due to the fact that the time be- 
tween picking and test was greater m the case of the 
latter 
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The effect of heating fresh and stored apples in their 
skins at 115? C in air for 50 min was studied no 
significant loss ın potency was observed Some chem- 
ical analyses were also carried out In general, the 
chemical composition of the different vareties was 
very similar, but in some preliminary experiments it 
was noticed that the nitrogen content of King Edward 
was about twice as great as that of Bramley’s Seedling 
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In conclusion, the authors point out that the high ` 
antiscorbutic value of Bramley’s Seedling, fresh or 
stored, cooked or uncooked, 1s of interest to the 
dietician, but that the lower potency of other varieties 
scarcely lessens their nutritive value, since they are 
consumed under conditions in which the vitamm C 
requirements are usually fully covered by the general 
diet 





Industrial Health Research Board 3 


HE tenth Annual Report of the Industrial Health 

- Research Board contains an account of the work 
done during the year 1929 The report is divided 
into two sections, the first dealing with problems of 
general industrial importance and the second with 
more specific problems submitted by Government 
departments and mdustrial associations 

In the first section an account 1s given of researches 
into (a) Heating and ventilation, and in this con- 
nexion it is stated that rooms heated by under-floor 
and ceiling-panel systems feel warmer and more com- 
fortable than rooms heated by stoves or hot-water 
radiators, and it 1s claimed that these systems have 
certain advantages in factories and for open- and 
Semi-open-air schools 

(6) Vision and lighting Further experiments are 
reported on the use of special spectacles in very fine 
processes, and a very interesting research shows that 
even ‘coarse work’ can be substantially improved 
by mereasing the iwllummation Arrangements are 
also being made to study the effect of natural ultra- 
violet radiation on factory workers 

(c) Noise and vibration studies have so far revealed 
little ın the way of positive results 

(d) Accidents causation researches have been still 
further extended, and the results of tests on 1800 
subjects are recorded The orginal conclusions, 
published previously, have been m the main sub- 
stantiated, namely, that there are certam workers 
who are prone to accidents and that these may be 
detected by tests It would be’ mteresting to know 
1f the people who have street accidents are of this 
type 
i The problem of sickness absenteeism 1s receiving 
attention from several angles On one hand, there is 
a general study in progress of the actual sickness 


occurring in different firms, and the medical diagnoses , 
while on the other, absenteeism among specia] groups, . 
for example, coal mmers, printers, cardroom oper- 
atives A difficulty m this field ıs that relatively 
few firms have as yet realised the importance of 
accurate detailed sickness records Closely hnked up 
with this problem 1s that of psycho-neurotic illness, 
and a special investigation of psycho-neurotic symp- 
toms among industrial, clerical, and professional 
occupations 1s m progress 

(f) Other studies relate to the physiology and 
psychology of work, and to the occupational fitness 
of mental defectives 

The second section describes work done on problems 
submitted by Government departments and industrial : 
associations The sickness investigauons among 
printers and others have already been mentioned 
In addition, there 18 an account of the effects of baths 
at the pit-head and various investigations on the 
fundamental prmerples underlymg vocational tests 
It 1s hoped to discover what qualities a candidate 
possesses rendermg him more suitable for one occupa- 
tion than another 

Some researches, owing to the nature of industrial 
conditions, cannot be conveniently followed m a 
factory, and in these circumstances arrangements are 
made with various universities to obtam special 
laboratory conditions The problems of this kmd 
reported refer to the extent to which acquired skall 
is transferred from one process to another, the relative 
effects of concentrated and distributed practice, the 
characteristics of learning curves, the effects of variety 
and uniformity in work, and the mfluence of in- 
centives 

The Board concludes with an appeal for a wider 
interest in 16s work and in its practical applications 


Development of River Systems. 


"THAT a river may be diverted by the capture of 

its headstreams by a neighbouring river has been 
regarded as well established since the famous paper ot 
Beete Jukes (1862) on the river system of southern 
Ireland This process has been applied to explam 
the developments of river systems in all parts of the 
world, but ıt ıs now declared to be impossible, on 
any material scale, by Dr E O Marks, of the Geo- 
logical Survey of Queensland (Proc R Soc Queens- 
land, 1930) 

Dr Marks rests his case on a detailed study of 
the rivers of Queensland The watershed between 
those that flow laud and those that go eastward to 
the coast ıs appropriately called the Great Divid- 
ing Range, which Dr Marks justly rejects He 
points out that the Queensland Divide has been in 
places lowered 1000 ft by denudation, and yet the 
lateral displacement 1s so trivial that ıt amounts 
only to “‘ minor nibbling " In two cases (the Fitzroy 
and the Burdekm) the change 1s more important, as 
those rivers once flowed west, whereas they now dis- 
charge east, but this change he attributes to their 
havmg overflowed the divide and thus cut ıt down 
He calls this rrver-dumping, not river-capture, and 
says 16 18 not due to encroachment upstream 
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From the evidence of eastern Queensland, Dr 
Marks argues that the ordinary physiographic view 1s 
incorrect, Since he holds that denudation by rivers 
and waterfalls 1s only vertical and makes no serious 
encroachment upon the head of the river  Ruver- 
capture he declares improbable, and the development 
of reversed obsequent rivers impossible, and he claims 
that as watersheds are fixed, “all that part of physio- 
graphical theory which depends on their migration 
must be discarded ”’ 

The paper directs attention to the usual nature of 
the main Queensland divide, its special character 
appears due to the subsidence of the coastal region, 
as illustrated by the formation of the Barrier Reef, 
and that it is recent 1s obvious from the nature of 
the Barron Falls Australa has provided striking 
cases of watershed migration The intricate dove. 
taihng of the northern and southern river basins in 
the Victorian Highlands—where the main watershed 
has also been called the Mam Dividing Range—is due 
to great changes in the position of a divide by rivers 
pushing their heads backward The absence of proved 
displacements of the Queensland Divide does not dis- 
provo changes ın areas that are geographıcally much 
older ` 
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University and Educational Intelligence. 
BrgRMINGHAM —The degree of DSc has been 


awarded to Martin Christopher Johnson for pubhshed- 


papers on the adsorption of hydrogen and other 
molecular problems n vacuo, and Wilfred John 
Hickinbottom for numerous published papers in 
organic and physical chemistry and biochemistry, on 
carbohydrates, rearrangement of alkylanilines, acetone, 


_ butyl fermentation, and distillation of dilute solutions. 
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CAMBRIDGE —The Director of the Solar Physics 
Observatory has, with the consent of the Vice- 
Chancellor, appointed Dr R O Redman, of St John's 
College, to be assistant director of the Solar Physies 
Observatory for five years from April 1 next 

Dr C P Snow has been elected to a fellowship at 
Christ's College 

The Council of the Senate has issued a report on 
the regulations for the Botamic Garden It 1s recom- 
mended that the Botanic Garden Syndicate shall 
consist of (a) the Vice-Chancellor, Master of Trinity 
College, the Provost of King’s College, the Master of 
St John’s College, the Regius professor of physic, the 
professor of botany , (b) the present elective members , 
(c) four persons appointed by the Faculty Board of 
Biology 5A", (d) two persons appointed by Grace 
on the nomination of the Council of the Senate It1s 
recommended that the present Director shall be 
responsible for the management of the Garden under 
the Faculty Board of Biology A" He shall give 
assistance to the professor of botany by teaching 
systematic botany ın the Garden and in other ways 
When the directorship falls vacant, the professor of 
botany shall either himself be director, or appoint as 
director, with the concurrence of the Faculty Board 
of Biology A", a University teaching officer 1n. the 
Department of Botany, the appointment to be made 
for a hmited period, not exceeding five years A 
director shall be eligible for reappointment 





A COURSE of sıx lectures, dealing with “Some 
Philosophical Aspects of Modern Industrial Society ”, 
is to be given by Prof P Sargant Florence at the 
British Institute of Philosophical Studies, University 
Hall, 14 Gordon Square, W Cl, on Tuesdays at 
545 PM, beginning on Jan 20 The lectures, which 
are free to members of the Institute, are open to the 
general public at a nominal fee A syllabus of the 
course, and other particulars, can be obtained from 
the Director of Studies, British Institute of Philo- 
sophica] Studies, University Hall, 14 Gordon Square, 
WCL 


THE International Federation of University Women 
has issued a report of its council meeting held at 
Prague last July The Federation now comprises 
thirty-four national associations of members of the 
universities of nearly all the countries of Europe, of 
the United States of America (more than 500 branches), 
Canada, Australia, New Zealand, India, South Africa, 
and Mexico The Prague meeting was signalised by 
the gift of £1000 by President Masaryk to the Federa- 
tion’s Travel and Research Fellowship fund, complet- 
ing the endowment of the first of these fellowships 
The Federation has issued a complete list of inter- 
national fellowships available to graduate students, 
both men and women, wishing to work in foreign 
countries lt endeavours to promote exchanges of 
teachers, junior medical officers, museum curators, 
hbranans, archivists, and lecturers It also organises 
group travel tours arranged with reference to special 
professional or cultural interests For the coming 
season, tours are being organised in England, Germany, 
The headquarters are at Crosby 
Hall, Cheyne Walk, London, S W 3 
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On Saturday, Jan 3, the first national conference 
for advancing the cause of adult education by wireless 
was opened at the London School of Economies The 
conference was composed of representatives of the 
Central Couneil for Broadeast Adult Education and 
the British Institute of Adult Education Dr Temple, 
Archbishop of York, in a letter regretting his absence, 
pointed out the great importance of group discussions 
Such groups are undoubtedly a great asset, since they 
prevent, as Dr Temple remarked, the mere reception 
and indiscriminate assimilation of the material broad- 
cast It is concervable that any type of bioadcast 
talk would probably defeat its own object if recerved 
without question by the hstener With child educa- 
tion, such a possibility 1s eliminated by the teacher, 
who may clarify, stress, or amplify points at his or 
her own discretion In the case of adult education, 
this is naturally very difficult, and therefore the 
formation of study groups, which promote discussions, 
1s to be encouraged The growing influence of broad- 
casting on education, especially ın the case of adults, 
is made evident by the formation of four hundred 
study groups up to the end of last year This should 
encourage the B B C to continue its efforts in wireless 
education 





Birthdays and Research Centres. 


Jan 13, 1869 —Sir RICHARD Pacer, Bart 

I am at present studying the mouth gesture of the 
root words of modern Enghsh, a large proportion of 
which are found to be pantomimic Thus, nearly all 
words beginning with STR have meanings connected 
with the tongue gesture which produces the STR- 
sound, namely, a stroking, streaking, or stretching 
from behind the teeth to near the back of the palate. 
Linguists might usefully compare the root words for 
gesturable 1deas in the various language groups of the 
world from the point of view of mouth gesture 

On the experimental side there 1s a great opening for 
work with plasticme and rubber models to elucidate 
the methods of producing different qualities of tone in 
voice production The musical experrment suggested 
on pp 184-188 of “ Human Speech " still awaits a 
practical trial by three expert players of the Swannee 
whistle 


Jan 18, 1868 —Sir LEONARD Rogers, CIE, F RS 

A forecast of the probable incidence of cholera, 
smallpox, and plague 1n India during 1930, based on 
the previous year’s meteorology on the lines I had 
worked out, has proved remarkably correct. A 
similar forecast for 1931 will shortly appear 

A severe epidemic of leprosy ın Nauru Island has 
been reduced by 40 per cent in three years by my 
plan of clearing up the cases by injections of hydno- 
carpates in the early stage, discovered by repeated 
examination of contacts, so the means of stamping 
out leprosy are now available 

The discovery I made ın 1916—18 that the acid-fast 
bacili of leprosy can be destroyed ın the human 
tissues by hydnocarpates and morrhuates makes 
further work on these lines the most hopeful method 
of treating tuberculous disease New preparations of 
hydnocarpus and cod-liver ois are now being tested 
experimentally and chnically against tubercle 


Jan 22, 1881 —Prof J W Hestor HARRISON, FRS, 
professor of botany and reader ın genetics at 
Armstrong College, University of Durham 

My researches on the botanical side are mainly 
directed toward the elucidation of evolutionary prob- 
lems in the genera Rosa and Sal In the section 

Cani of the genus Rosa, reproduction, whilst 


78 


facultatively sexual, ıs mainly secured by apogamy 
or sporophytic budding Recently, however, cases 
have been detected in almost sterile crosses between 
R spinosissuma and the Canmz m which a true 
parthenogenesis occurs Offsprmg so produced 1s 
fully fertile and presents novel cytological features 
Strongly resembling R. spwoswswna and fitted for 
habitats of that species, such plants become a by no 
means negligible element of certam R spinosissyma 
populations, which thus approach the condition of 
hybrid ‘swarms’ The problems presented by these 
populations are being attacked genetically, cytologic- 
ally, and in the field 

On the zoological side, I have found that the larvae 
of the moth Selena bwunaria respond readily to the 
environment in respect to pigmentation The inherit- 
ance (or otherwise) of such colour effects ıs being 
studied m crosses between alderwood and hawthorn 
hedge strains, as well as in others mvolving larve 
experimentally treated Simultaneously, work pro- 
ceeds on the inheritance of brvoltimism induced in 
univoltine northern races of the same insect 








Societies and Academies. 


LONDON 


Geological Society, Dee 3 —H Dewey The Paleo- 
lithic deposits of the lower Thames valley Recent 
work near Swanscombe (Kent) has revealed some 
facts of terest with regard to the relationship of the 
Thames deposits to Paleohthic man The deposits 
of the 100-foot terrace in the old pit at Milton Street 
are still bemg extensively worked They are upwards 
of 30 feet thick, and are divisible nto three beds of 
sandy gravel, lower, middle, and upper, separated one 
from the other by beds of marly loam , and they rest 
upon a clean-cut surface, or ‘shelf’, of chalk and 
Thanet sand at a level of 88 feet above O D Correla- 
tion between the deposits at Milton Street with those 
at Ingress Vale is established —P Tesch ‘The Riss 
glaciation in the south-eastern parts of England The 
plains of western Germany and northern Holland and 
the North Sea basin were covered by the ice-sheet of 
the Riss glaciation Short accounts of the fauna and 
flora of these beds are given m the paper A close con- 
formity 1s shown to exist between the Dutch deposits 
and those of Norfolk The author does not agree with 
the late F W Harmer that the two 1ce-sheets of East 
Angha mark two different glacial periods, but only 
re-advances during one, the Russian, glacial period 


Royal Meteorological Society, Dec 17 —J. Glasspoole 
Heavy falls of ram im short periods (two hours or less) 
The paper gives details of mtense falls in 10, 15, 30, 
and 60 minutes as recorded m 7 years at 14 stations 
distributed over the British Isles This 1s & more 
detailed exammation than has been carried out 
previously , thus, at Camden Square (London) 0 16 
mch or more has fallen in 10 minutes on 22 occasions 
m 7 years, and on the average of the 14 stations 0 80 
nch or more has occurred in an hour once in 7 years 
Detaals are given of the heaviest, second heaviest, and 
third heaviest rains m specified times at each station 
—M T Spence: The factors affecting visibibty at 
Valentia Observatory This paper analyses by means 
of frequency tables the relationship at Valentia 
between visibility and (a) cumulus cloud, (b) wind 
force, (c) humidity Visibility is better when there is 
cumulus cloud in the sky than when there ıs not, 16 
deteriorates with increasmg wind force, and improves 
with decreasing relative humidity down to com- 
paratively low values of humidity The relationship 
between visibility and cumulus cloud 1s regarded as 
showing that visibility at Valentia 1s generally better 
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m air of polar origin than in air of equatorial origin 
The deterioration of visibility with increasing wind 
force 18 not due to the stronger winds being land winds 
or to their being more humid than the lighter winds 
1t 1s concluded, therefore, that sea spray, the amount 
of which varies with wind force, gives rise to the 
greater obscurity with strong winds Improving 
visibility with drier air at comparatively low values 
of relative humidity may be associated with slow 
evaporation from the hygroscopic nucle 


DUBLIN 


Royal Dublin Society, Nov 25—J. Joly 
appheation of gamma radiation to deep-seated 
tumours (2) An apparatus was exhibited (made m 
accordance with a design recently published im the 
Society’s Sczentific Proceedings) whereby two tubular 
appheators, each yieldmg a beam of unscreened 
gamma rays from a suitable radium or radon source, 
are carried round a template m such a way that the 
beams intersect at any given distance, and the point 
of intersection traces out a path determimed by the 
shape of the template The apparatus may be 
strapped in position on the patient’s body and fitted 
with suitable templates so that all parts of a deep- 
seated tumour may be subjected in turn to the 
focusing action of the convergent beams 
electric motor with suitable reduction gearmg moves 
the tubes slowly round, or use might be made of 
the patient’s respiratory movements by means of an 
inextensible belt hned with a hght rubber tube hghtly 
distended with air, the variations m pressure of which 
would provide the requisite power —H H Dixon and 
G Joly Dixon The exudation of water from the 
leaf-tips of Colocasia antiquorum Schott The liquid 
issuing from the leaf-tips of Colocasia antiquorum ıs 
practically pure water Hence ıt has been concluded 
that osmotic action is not responsible for :ts expul- 
sion Flood showed by histological and experimental 
methods that the stream 1s not due to glandular action. 
The authors demonstrate by simple worlang models 
that a contmuous stream of pure water may be 
forced upwards by the osmotic pressure developed by 
solutions 1n the lower parts of the plant, and suggest 
that the pure water emerging ıs derived from these 
solutions, which have been depleted of their solutes, 
as they rise through the capillaries of the conducting 
tracts —H. H Poole A modified form of radon 
capillary apparatus The apparatus in use in the 
Society’s laboratory for supplymg radon tubes for 
therapeutic use has been further modified so as to 
combine the rehability of yield (90 per cent), obtam- 
able with the original apparatus, with the ease of 
working characteristic of the modified form mtro- 
duced two years ago. 


The 


WASHINGTON, D C 


National Academy of Sciences, (Proc. vol. 16, 
No 9, Sept 15)—Paul S. Galtsoff The rôle of 
chemical stimulation in the spawnig reactions of 
Osirea virginica and Ostrea gigas. Females are 
induced to spawn by the presence of sperm, there 
is a lag suggesting that the active principle, which is 
insoluble, is absorbed through the digestrve tract. 
Male oysters are stimulated by egg suspensions, 
when there 1s no lag, and also by sperm Males 
respond more readily to mse of temperature One 
male havmg spawned stimulates its neighbours, 
both male and female, and so spawning may spread 
over a whole bank —Henry Borsook and Howard 
M Winegarden On the free energy of glucose and 
of tripalmitin. The ratio of the theoretical maxi- 
mum work obtamable by oxidation under 
logical conditions to the total energy of the change 1s 
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nearly the same for these substances It seems that 
fatis burned as such in the provision of energy for 
muscular work, or the energy released in the hypo- 
thetical conversion of fat to carbohydrate 1s not 
dissipated as heat but used as work —Wilder D. 
Bancroft and George H Richter Claude Bernard's 
theory of narcosis Bernard concluded that re- 
versible coagulation of colloids of the sensory nerves 
produces or accompanies anesthesia Protems are 
‘important m anaphylactic shock Assuming that 
there is increased irritability as the nerve colloids 
approach instability and the begmning of reversible 
coagulation, 16 should be possible to observe, with 
increasing amounts of anesthetic, first increased 
irritability, then anesthesia, finally death if coagula- 
tion becomes irreversible Thus, strychnine may be 
a stimulant in small doses and cause death in large 
doses, ın an intermediate range of concentrations 1b 
is an anesthetic Similarly, yeast cells narcotised 
with alcohol show coagulation which can be reversed 
by removing the alcohol, when the cells recover. 
Thus the difference between an anesthetic like ether 
and a habit-forming drug hke morphine ıs that the 
former is rapidly elimmated whereas the latter or its 
products is retained, keeping the system irritable 
Nitrous oxide acts mdurectly, ıb mterferes with 
. oxygen metabolism, giving mise to acid products 
“which cause flocculation —Linus Pauling The 
„structure of the chlomtes The structure deduced 
leads to the general chemical formula | X,Y,O; 
(OH), with 4<m<6—Richard C Tolman Dis- 
cussion of various treatments which have been given 
to the non-static line element for the universe — 
Einar Hille and J D Tamarkin On the summability 
of Founer series third note—Francis F Lucas 

The architecture of hving cells—recent advances m 
methods of biological research—optical sectioning with 
the ultra-violet microscope The ultra-microscope as 
developed for metallography has been applied to 
photograph the structure at different planes within 
a single cell or group of cells The sensitivity of the 
fine adjustment of the microscope has been increased 
so that a movement of a quarter of micron 1s possible 
and series of photographs at these intervals are taken. 
m the lght of a cadmium spark With a trans- 


~ parent specimen, detail above or below the exact 


focal plane does not interfere with the image, so 
a series of ‘optical sections’ 1s obtained Since 
organic specimens are differentiated in structure by 
their selective absorption of ultra-violet hght, stamm- 
ing is not usually necessary Some striking photo- 
micrographs are reproduced in the paper—L S. 
Kennison A fundamental theorem of one-parameter 
continuous groups of projective functional trans- 
formations —Harry Merrill Gehman A special type 
of upper semi-continuous collection —R D Car- 
michael On expansions of arithmetical functions — 
A. D Michael and L. S Kennison Quadratic func- 
tional forms ın à composite range —G C Evans and 
R N Haskell The mixed problem for Laplace’s 
equation in the plane discontinuous boundary values 





Official Publications Received. 


BRITISH 


Annual Report on the British East African Meteorological Service, 
working in connexion with the Conference of East African Governors, 
1929 Pp 18+1v_ (Nairobi ) 

j __ The Quarterly Journal of the Geological Society Vol 86, Part 4, 
| No 344, December2nd Pp 463 532+x1v+7 plates (London Longmans, 
` Green and Co, Ltd) 7s 6d 

Proceedings of the Royal Society of Victoria Vol 43 (New Series), 
Part 1, 30th September Pp v+100 (Melbourne) 

Record of the Royal Institution of Great Britain, 1930 Pp 148 
(London Wm Clowes and Sons, Ltd ) 5s 

Scottish Marine Biological Association 
Pp 23  (Millport ) 
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Annual Report, 1929-30 


Imperial Institute 


The Mineral Industry of the British Empire and 
Foreign Countries 


Statistical Summary (Production, Imports and 
Ec e Pp 371 (London HM Stationery Office) 
5s 6d ne 


The Scientific Proceedings of the Royal Dublin Society Vol 20 (N 8), 
No 1 A Modified Form of Radon Capillary Apparatus By Dr H H 
Poole Pp ¢€+1 plate 1s Vol 20 (NS) No 2 The Exudation of 
Water from the Leaf tips of Colocasia antiquorum, Schott By Prof 
Henry H Dixon and G Joly Dixon Pp 710 6d, Vol 20 (N S), 
No 3 The Application of Gamma Radiation to Deep seated Tumours, 2 
By Dr J Joly Pp 11-12 6d (Dublin Hodges, Figgis and Co , 
London Williams and Norgate, Ltd ) 

Proceedings of the Royal Insh Academy Vol 39, Section A, No 8 
The Effect of Water Vapour on the Mobilities of Negative Ions 1n Aur 
By Prof J J Nolan Pp 8299 (Dublin Hodges, Figgis and Co , 
London Williams and Norgate, Ltd) 6d 

Commonwealth of Australa Council for Scientific and Industrial 
Research Bulletin No 45 A Soil Survey of the Woorrinen Settlement, 
Swan Hil Irrigation District, Victona By J K Taylor and F 
Penman Pp 41+4 plates (Melbourne H J Green ) 

The Deeside Field Issued under the Auspices of the Deeside Field 
Club Fifth Number Edited by J B Philip Pp vin+92+482 plates 
(Aberdeen Tha Rosemount Press) 3s 6d 

Transacticns of the Fourth International Congress for Psychical 
Research, Athens, 1930 Edited by Theodore Besterman Pp 259 
(London Society for Psychical Research ) 


FOREIGN 


Sbornik Vysoke Školy Zemédélske v Brně (Bulletin de l'Ecole supe 
reure d'Ágronomie, Brno) Sign C18 Vhw paprsků ultrafialovych na 
vzrüst a .athovou vyménu ryb (Tbe Influence of the Ultra-violet Rays 
on the Growth and Metabolism of Fishes) Napsal Dr Boris Kosto- 
marov Pp 55 Sign Dlo  Auximetry—Prirüstoméry Napsal 
Bohuslav Polansky _Pp 90 (Brno A Pisa ) 

Prace Moravski Prirodovédecke Společnosti (Acta Societatis Scien- 
tiarum Naturalium Moravicae), Brno Svazek (Tomus) 5, Spis (Fasei 
culus) 42 46 1928-1999 Pp 415 (Brno A PiSa) 100Kč 

Malayan Forest Records No 5 Durability of Malayan Timbers 
By F W Foxworthy and H W Woolley, with a Note on Termites, 
by H M Pendlebury Pp 60+6plates (Kuala Lumpur Director of 
Forestry ) 1 dollar, 2s 6d 

Maryland Geological Survey Vol 12 Pp 336416 plates 
Geological Survey Baltımore County Pp 420-++28 plates 
Md Johns Hopkins Press ) 

Instituts scientifiques de Buitenzorg ‘‘’s Lands Plantentuin" 
Treubia recueil de travaux zoologiques, hydrobiologiques et océano 
graphiques Vol 12, Livraison 2, Octobre Pp 121-261 (Buitenzorg 
A-chipel Drukkerj ) 2 50f 

US Department of Commerce Bureau of Standards 
Standards Journal of Research Vol 5, No 5, November 
1187 (Washington,DC Government Printing Office ) 


Maryland 
(Baltimore, 


Bureau of 
Pp 973 





CATALOGUES, ETC 


Calendar for 1931 (Newcastle on-Tyne O A Parsons and Co, Ltd ) 

Calendar for 1031 (London The Chemical Trade Journal ) 

Bericht uber die Tatigkei& des Verlages Gustav Fischer in Jena in 
svstematischer Übersicht © Naturwissenschaften (von Ende 1929 bis 
Ende 1930) Pp 32 Verzeichnis naturwissenschaftlicher Werke 
Botanik, Veroffentlichungen seit 1926 Pp 71 (Jena Gustav Fischer ) 

Boohs on all Technical Subjects and Apphed Science, Second hand 
and New Pp 96 (London W andG Foyle, Ltd ) 





Diary of Societies. 


-  RkRIDAY, JANUARY 9 


ROYAL GEOGRAPHICAL Society, at 3 30 —Dr C M Yonge Life on the 
Great Barrier Reef (Christmas Lecture for Young People) 

Roya SOCIETY or ARTS (Indian Section), at 4 30 

ROYAL ASTRONOMICAL SOCIETY, at 5 —Royal Observatory, Greenwich 
Mean Areas and Heliographie Latitudes of Sunspots in the Year 
1999 —A H Wilson The Transmutation of Elements in Stars —Dr 
W J S Lockyer A New Bright hydrogen line Star of Spectral Type 
B8 in Lacerta —General Discussion on Stellar Struclure, opened by 
Prof E A Milne, followed by Sir A Eddington, Su J H Jeans, 
T Cowling, and others 

MALACOLOGICAL Society or Lonpow (at Linnean Society), at 6 —L R 
Cox New Lamellibranch Genera from the Tethyan Eocene —R 
Winekworth (a) Growth of Paphia undulosa , (b) Molluscan Fauna of 
Pulicat Lake —Dr F Moll and Dr F Roch  Teredide of the 
British Museum and the Jeffrey Collection 

INSTITUTION oF ELECTRICAL ENGInrers (London Students’ Section), 
at615—A Dean and M M Macmaster Mercury Arc Rectifiers 

INSTITUTION OF STRUCTURAL ENGINEERS (at W8lverhampton), at 6 30 — 
E R Knight Some Considerations affecting the Construction and 
Reconstruction of Bridges ın Urban Areas 

OIL AND COLOUR CHEMISTS’ ASSOCIATION (jointly with Society of Chemical 
Industry, Literary and Philosophical Society, and Society of Dyers 
and Co.ourists) (at Literary and Philosophical Society, Manchester), 
at7—W O D Pierce Human Factors in Colour J udgments 

MANCHESTER ASSOCIATION OF ENGINEERS (ab Engineers’ Club, Man 
chester), at 715 —J M Heyes The Design and Construction of 
Rayon (Artificial Silk) Machinery 

INSTITUTE Or Transport (Newcastle on-Tyne and District Section) (at 
YMCA, Newcastle on Tyne), at 7 30 —R. W Lee Development of 
Road Passenger Services 

KEIGHLEY ASSOCIATION OF ENGINEERS (at Queen's Hotel, Keighley), at 
*30—C H Faris The Application of Electro deposited Metals to 
Engineering 

JUNIOR Lystiturion oF ENGINEERS, at 7 30 —J Doonan Monel Metal 
Some Notes on its Production and Industrial Application 


80 


GrOLoaIsrs’ Association (in Botany Theatre, University College), at 
7 30 —Special General Meeting 

RovaL Society or MEDICINE (Ophthalmology Section), at 830 —N 
Fleming Flap Extraction —R F Moore Bilateral Cataract from 
X ray Exposure 


SATURDAY, JANUARY 10 


ROYAL INSTITUTION OF GREAT BRITAIN, at 3 —Prof A M Tyndall The 
Electric Spark (6) Large Sparks (Juvenile Lectures) 


MONDAY, JANUARY 12 


INSTITUTION OF AUTOMOBILE ENGINEERS (Birmingham Centre) (at Queen’s 
Hotel, Birmingham), at 7—F G Woollard Automobile Plant De 
preciation and Replacement Problems 

INSTILUTION OF ELECTRICAL ENGINEERS (Informal Meeting), at 7 —J F 
Shipley and others Discussion on The Packing and Transport of 
Electrical and Allied Machinery 

INSTITUTION OF ELECTRICAL ENGINEERS (North Eastern Centi e) (at Arm 
strong College, Newcastle upon Tyne), at 7 —C E R Bruce The 
Distribution of Energy hberated in an Oil Cireuit Breaker, with a 
contribution to the Study of the Arc Temperature 

ILLUMINATING ENGrINErRiNG Socirry (at British Commercial Gas Associa- 
tion, 28 Grosvenor Gardens) at T —E L Oughton Recent Develop 
ments in Gas Lighting 

INSTITUTE OF METALS (Scottish Section) (at 39 Elmbank Crescent, 
Glasgow), at 730 —J G Roberts Chromium Plating 

CHARTERLD SuRVEYORS’ INSTITUTION, ab 8—J E Drower St Paul's 
(Lecture) 

ROYAL GEOGRAPHICAL Socrery, at 830 —Prof J W Thierry The 
Reclamation of the Zuider Zee 

INSTITUTE OF BREWING (London Section) (at Charing Cross Hotel) — 
J Stewart Malting Barleys of 1930 


TUESDAY, JANUARY 18 


ROYAL ASTRONOMICAL SOCIETY, at 5 —Anniversary Meeting 
MINERALOGICAL Society, at §630—Dr F C Phillips On a Soda- 
margarite from the Postmasburg District, South Africa —F A 
Bannister (a) On the Distinction of Analeime from Leucite ın Rocks 
by X ray Methods, (b) On a Chemieal, Optical, and X ray Study of 

Nepheline and Kaliophilite (with Chemical Analyses byM H Hey) 

INSTITUTION oF CiviL ENGINEERS, at 6 —Prof A H Gibson T H 
Aspey, and F Tattersall Experiments on Siphon Spillways 

INSTITUTE OF MARINE ENGINEERS, at6—J E Allan The Blectiical 
Equipment of a Modern Ship 

Sociery or CHEMICAL INDUSTRY (Birmingham and Midland Section) (at 
Chamber of Commerce, Birmingham), at 6 45 —E C Rossiter Resins 
derived from Urea and Thiourea 

INSTITUTION or ELECTRICAL Engineers (North Midland Centre) (at 
Hotel Metropole, Leeds), at 7 —S W Melsom, A N Arman, and W 
Bibby Surge Investigations on Overhead Line and Cable Systems 

INSTITUTION OF HEATING AND VENTILATING ÉNGINLERS (Associate Members' 
and Graduates' Section) (at Borough Polytechnic), at 7—J H 
Francis Concealed Floor Heating 

INSTITUTION OF HEATING AND VENTILATING ENGINEERS (Associate Members’ 
and Graduates’ Section) (Manchester and District Branch) (at Milton 
Hall, Manchester), at T —R Thorp Hot Water Heating 

ROYAL PHOTOGRAPHIC SOCIETY or GREAT BRITAIN, at 7 —W E Higham 
Featherland (Nature Film) 

INSTITUTION OF AUTOMOBILE ENGINEERS (Coven try Centre) (aıt King’s Head 
Hotel, Coventry), at 7 30—F G Woollard Automobile Plant De 
preciation and Replacement Problems 

INSTITUTE OF METALS (North-East Coast Section) (at Armstrong College, 
Newcastle upon Tyne), at 780 —N C Marples The Applications of 
High-Nickel, Nickel Copper Alloys and Pure Nickel in Industry 

QUERXTT MicnRoscoPICAL Cus (at Medical Society of London), at 7 30 — 
W W Allen Pollination 

ROYAL ANTHROPOLOGICAL INSTITUTE, at 830 —W G Bateson Head 
Hunting on the Sepek River, New Guinea 

Royal Society or MEDICINE (Psychiatry Section), at 880 —Dr Adler 
Paper 

PHARMACEUTICAL Sociery, at 8 80 —Dr EJF Armstrong Thoughts 
from a Chemist's Garden (Lecture) 


WEDNESDAY, JANUARY 14 


RovaL Socizrry or Arts, at 8 —H Barnard Ancient and Modern 
Pottery (Dr Mann Juvenile Lectures) (2) 

GEOLOGICAL SOCIETY or LONDON, at 5 30 

INSTITUTION OF CIVIL ENGINEERS (Students' Meeting) at 6—I W G 
Freeman The Aerial Cableways at Nag Hammad: Barrage, Upper 
Egypt 

TELEVISION Society (at University College), at 7 —Short Papers on 
Television Progress in Europe and America during, 1930 

INSTITUTION OF ELECTRYAL ENGINEERS (Hampshire Sub Centre) (at 
Municipal College, Portsmouth), at 7 30 —Short Papers 

INSTITUTION OF CHFMICAL ENGINEERS (at Chemical Society), at 8 —C F 
Hammond The Concentration of Phosphoric Acid Solutions by means 
of a Submerged Flame 

BnrrrsH PsycHoLoagicaL Society (Medical Section) (at Medical Society 
of London), at 8 80 —Dr A Adler Paper 


THURSDAY, JANUARY 15 


Roya. Society, at 4 30 —Lord Rayleigh Iridescent Colours of Birds 
and Insects —Prof O W Richardson and L G Grimmett The 
Emission of Electrons under the Influence of Chemical Action at 
Lower Gas Pressures —E G Herbert The Hardening of Metals by 
Rotating Magnetic Fields 

Lonpon MATHEMATICAL Society (at Royal Astronomical Society), at 5 — 
U S Haslam-Jones Note on Diophantine Approximation —B N 
Prasad On the Summabihty of Fouuer Series and the Bounded Varia 
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tion of Power Series —M R Siddigi On the Theory of Non-linear 
Partial Differential Equations of Parabolic Type 

INSTITUTION OF MINING AND METALLURGY (at Geological Society), at 5 30 

SocILTY OF OHEMICAL INDUSTRY (Bristol Section) (jointly with West of 
England and South Wales Oil and Greasemakers’ Association) (n 
Chemical Department, Bristol University), at 7 30 —W Kay Mineral 
Oils and Lubrication 

Norte East Coast INSTIIUTION OF ENGINEERS AND SHIPBUILDERS (Tees- 
side Branch) (at Cleveland Scientihe and Technical Institution, 
Middlesbrough), at 730 —L Ripley Some Observations on Steel 
Founding 

INSTITUTION OF ELECTRICAL ENGINEERS (Irish Centre—Dublin) (at Trinity 
College, Dublin), at 7 45 

CHEMICAL Society, a6 8—J W Baker Salt forming Characteristics of 
Doubly and Singly Linked Elements of the Oxygen Group Part I 
The Carbonyl Groups in Benzaldehyde and Acetophenone —J W 
Baker and W G Mofhtt Salt forming Characteristics of Doubly and 
Singly Linked Elements of the Oxygen Group Part II The Nitra 
tion of Benzaldehyde and Acetophenone in Sulphurie Acid Solution — 
L A Elson and Prof C b Gibson 10 Chloro 5 10 dihydrophenarsa 
zine and its Derivatives Part XIV Chloro derivatives —R S 
Cahn, Prof C S Gibson, A R Penfold, and Prof J L Simonsen 
The Essential Oil of Bachhousta angustifolia Part III The Con 
stitutions of Angustione and Dehydroangustione 

Roya. Society or TROPICAL MEDICINE AND HYoIrENE (at 11 Chandos 
Street, W ), at 815 —Lieut Col 8 P James Some General Results 
of a Study of Induced Malaria in England 

BnrrisR IwsrITUTE OF RaproLoay (at 32 Welbeck Street), at 8 30 —Dr 
J F Brailsford Hydatid Disease in England —Prof E A Owen and 
H I Jones Tonisation Chambers for X Ray Dosage Measurement — 
Prof E A Owenand Dr P Wright Physical Characteristics of the 
Scheidt Ultra-Violet Ray Tube 

INSTITUTL or Brewine (Yorkshire and North Eastern Section) (at 
Queen's Hotel, Leeds) —H M Chubb English Barleys of 1930 — 
T R Sutchffe. Foreign Barleys of 1930 


FRIDAY, January 16 


ROYAL SOCIETY or MEDICINE (Balneology and Climatology Section) 
(Clinical Meeting at Red Cross Clinic for Rheumatism, Peto Place, 
N W 1), at 5 

beer Socicry (at Imperial College of Science), at 5 —S Butterworth 
and S D Smith The Equivalent Circuit of the Magnetostriction 
Oscillator —T L bbs and K E Grew The Influence of Low 
Temperatures on the Thermal Diffusion Effect —Dr J H Vincent 
Further Experiments on Magnetostriction Oscillators at Radio 
Frequencies —Dr IL C Martin The Theory of the M lcroscope 

Britisa lnstirvTE OF Rapio.oay (at 39 Welbeck Str eet), at 5 —Medical 
Meetin 

SOCIETY p CHEMICAL Inpustry (Liverpool Section) (at University, 
Liverpool) at 6 —Prof G T Morgan Organic Syntheses facilitated 
by Pressure (Hurter Memorial Lecture) - 

NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS (at 
Mining Institute, Newcastle upon-T'yne), at 6—S F Dorey Some 
Factors influencing the Sizes of Crankshafts for Double acting Diesel 
Engines 

ON OF MECHANICAL ENGINEERS (Informal Meeting), at 7 

ROYAL PHOTOGRAPHIC SOCIETY oF GREAT BRITAIN (Pictorial Group, 
Informal Meeting), at 7 

SociETY oF CHEMICAL INDUSTRY (Newcastle Section) (at Armstrong 
College), at 730 —Dr B Moore The Use of Fused Silica in Science 
and Practice 

JUNIOR INSTITUTION OF ENGINEERS (Informal Meeting), at 730 —K W 
Wilaus Some Problems Surrounding the Reorganisation of am 
Engineering Works 

RovanL Socrery or MEDICINE (Obstetrics and Gynecology Section) 
(jointly with Tuberculosis Association), at 8 —Dıscussion The 
Management of Pregnancy, Parturition, and the Puerperium in 
Tuberculous Women Openers Dr G Marshall and Dr M Hiley 
(Tuberculosis Association), A Bourne and L O Ruvett (Obstetrics 
and Gynecology Section) 

Society or Dyers AND CorLounisTS (London Section) —J T Holden 
Researches on the Laundering of Fabrics 


PUBLIC LECTURES. 


MONDAY, JANUARY 12 


LONDON BcuHooL or HYGIENE AND TROPICAL MEDICINE (Public Health 
Division), at 8 —C N Hooper The Control of the Marketing of Fish 
—At4—C Hattersley Fısh inspection 


WEDNESDAY, JANUARY 14 


Lonpon BcBooL or HYGIENE AND TropicAL MEpicine (Public Health 
Division), ab 5 —Dr W G Savage Bovine Tuberculosis 

University COLLEGE, at 5 — Dr J © Flugel Art, Pleasure, and 
Reaht 

Roya ARa Insriture (at Portland Hall, Little Titchfield 
Street, W ), at 5 30 —H A Stayt Coloured Peoples of the Union of 
South Africa 

MUSEUM AND ART GALLERY, BELFAST, ab S—A Bertram How to 
Appreeiate Pietures 


THURSDAY, JANUARY 15 


University CortLkGr, at 2 30 —Miss Margaret A Murray Egyptian 
History —Prof G Elhot Smith The Peking Man 


FRIDAY, January 16 


UNIVERSITY CoLLEGE, at 5 —G P Wells Comparative Physiology 
(Succeeding Lectures on Jan 23, 80, Feb 6, 13, 20, 27, Mar 6, 13, 
and 20 ) 
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The Worth of Science, 


T the nineteenth annual Conference of Educa- 
tional Associations, held at University Col- 
lege, London, the president, Sir Richard Gregory, 
selected as the subject of his maugural address 
“The Worth of Science” The address was no 
mere catalogue raisonné of the contributions of 
science to material progress and human comfort, 
no mere addition of the economic value of scientific 
discoveries In terms of bilhon and bulion only, 
no such evaluation is possible , for the liberation 
of life and intellect brought about by the work of 
the pioneers of scientific discovery 1s beyond price 
Gahleo's classic words, Eppur sı muove, helped to 
establish man's right ‘‘ to think for himself 1n the 
realm of natural knowledge and to place personal 
observation above metaphysical and philosophical 
speculation and dogmatic assertion” Teachers 
may well be reminded of this debt to science, for 
without this spirit of freedom, ‘“‘ bequeathed from 
bleeding sire to son ”, their work would be degraded 
and the punishment reserved. for them by Lucian, 
to sell kippers in the lower world, would be well 
deserved 
Science has suffered some hard buffetings, especi- 
ally in the United States, because the doctrine ot 
evolution 1s supposed to be concerned with the ob- 
vious resemblances between men and monkeys and 
to envisage human progress ın terms of “ Nature, red 
in tooth and claw " But, as Sir Richard Gregory 
pomted out, evolution embodies the idea of social 
ethics, making the welfare of the community the 
essential purpose of the life of the individual If 
we study Nature we shall find abundant examples 
of ruthless cruelty, “void and empty of every 
drachm of mercy ", but we shall also find most 
beautiiul examples of patience, co-operation, self- 
sacrifice, and other virtues of which the human 
race cannot claim the patent 
Finally, if ıt is far to attempt such rapid 
summary of this admirable address, Sir Richard 
impressed the great lesson that science must not be 
blamed fox the use to which 1ts riches, 1ts cornucopia, 
its bulging corn-bins, are applied by the human 
race For more than a century chlorine had served 
a useful purpose as a disinfectant and a bleaching 
agent before its use in warfare provided one of the 
greatest tragedies of the War If science offers to 
mankind a new earth, the question whether the 
new earth ıs better than the old depends on human 
will, on human judgment Science enables us to 
speak by wireless across the estranging ocean, but 
when the ethereal link 1s joined, have we anything 
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worth saying? ‘Thomas Love Peacock remarks 
that civilised man admits he ıs unhappy anywhere 
and then congratulates himself on devising a 
machine which will transport him rapidly from one 
place where he 1s unhappy to another where he 1s 
not less unhappy 

The wheel of hte takes a full turn and, like the 
alarum clock which awakes us to another day’s 
labour, science awakes us at intervals to a new 
world | Gahleo escaped with the comfortable 
punishment of being immured in his own study , 
but some of his contemporaries might have gone 
to the stake for the summple proposition that the 
earth goes round the sun After some centuries of 
intense study and research, the universe 1s still 
mysterious, more mysterious than to Galileo and 
his inquisitors, and if Einstein, Eddington, or 
Jeans were asked the simple question, “ Does the 
earth go round the sun *" the answer, we suppose, 
would not be a plain yes or no Whatever that 
answer may be, however mcomprehensible the 
mathematics used for its demonstration, there 
would be no auto-da-fé, no question of martyrdom 
Eppur sv muove—though the modern world 1s able 
on occasion to devise subtle forms of persecution 
for the man of science 

The impossibility of reaching finality 1s part of 
the lure of science, and, in a sense, of the '* Worth 
of Science”? Turning to medicine, Sir Richard 
Gregory said, with perhaps a soupçon of superiority, 
“ When a savage 1s ill he naturally attributes 
his sufferings to some enemy within him, and to 
witchcraft putting the enemy there" As regards 
certain diseases, that 1s apparently also the present 
view Dr H P Newsholme m his essay on certain 
aspects of encephahtis lethargica, entitled “ Health, 
Disease, and Integration ", attributes this disease 
1n man to a lack of balance “ within hm ” Owing 
possibly to some evil thought or memory, to some 
repression the body cells begin to behave in a 
peculiar way Encephalitis Jethargica has secured 
anew victim We must not exclude the possibility 
of learning from the untutored savage, though he 
may not have the hebdomadal privilege of reading 
NATURE The wise men of the east have wrested 
secrets from the book of Nature by the simple 
method of domg nothing, secrets which Homo 
sapiens of the west would not have discovered by 
fevered activity 

Who shall point the way to the birthplace of 
Christ? Sir Richard Gregory did not evade this 
aspect of his subject He properly reminded us of 
Lessing’s dilemma, the choice between truth and the 
impulse towards truth Leave the reality of absolute 
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truth to ıts Creator and accept the ımpulse towards 
truth as the guide of life, and we shall be as happy 
as George Meredith’s costermonger's donkey, gomg 
bhthely along at a trot, merry in harness while we 
have to serve Happy—and humble too Is 1% not 
one of the greatest assets ın the balance-sheet of 
science that ıt teaches those lessons of true humility 
which helped and comforted Bunyan’s pilgrim on 
his weary progress ?— 

He that ıs humble ever shall 

Have God to be his guide 

T LL H 


Man and his Universe. 


Man and his Umverse By John Langdon-Davies 
Pp xvi+3834+14 plates (London Harper 
and Bros , 1930) 16s net 


HE author of this book has set forth in non- 
technical language a series of pictures of man 
and the universe as seen by our primitive ancestors, 
by men of the Middle Ages, and by those who 
lived during the Renaissance, the Darwinian epoch, 
at the end of the nmeteenth century, and finally 
ın 1930 We may say at once that, when reconciled 
to the occasionally journalistic style, the reader 
can study the book with profit and interest We 
may criticise points of historical detail and feel 
unconvinced by some of the.lessons the author 
draws from modern science, but we must admit 
that on the whole the work 1s well done, and that 
at all events 16 makes a good story 

Mr lLangdon-Davies’s main position is that 
science from one aspect 1s poetry (concealed by 
text-books) and from another a search for God, in 
the course of which a series of new gods are dis- 
covered To explain the influence of science on 
religion, Mr Langdon-Davies quotes W K Chfford 
“The character of the emotion with which men 
contemplate the world, the temper m which they 
stand in the presence of the 1mmensities and the 
eternities, must depend first of all on what they 
think the world 1s ”’ 

Mr Langdon-Davies 1s quite right in holding 
that, to understand our present outlook on life, 
we must know something not only of savage, 
Superstitions and modern science, but something 
also of the thought of the intervening two thousand 
years He overlooks the earliest part of this time 
—the age of the pre-Aristotelian Greek philo- 
sophers, and also that of the first Christian syn 
thesis of knowledge, which was predomimantl 
Platonic and Augustinian He assumes that tl 
influence of Aristotle was supreme throughout t 
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Dark and Middle Ages, and does not adequately 
appleciate the change in thought produced by the 
re-discovery of Aristotle’s works by Europe ın the 
thx teenth century Hence his medieval picture 1s 
true only of the time of the later centuries, when 
the characteristic thought of the Middle Ages was 
drawing towards its close, but of that period he 


— gives a fair representation 


The later Schoolmen, and especially Albertus 
Magnus and Thomas Aquinas, put together a new 
synthesis of knowledge, in which the science of 
Aristotle was combined with Christian dogma in 
a rational and consistent whole Hence, at the 
Renaissance, to attack Aristotle was to attack the 
Cathohe faith, and innovators had to walk warily 
The Scholastic scheme regarded the earth as the 
centre and man as the meaning of creation, and 
the apprehension of God by the exercise of reason 
as the object of man The sublunary world was 
mmperfect and subject to change, but the celestial 


^ spheres were faultless and unchangeable, spheres 


indeed because the sphere 1s the ' perfect ’ form— 
here again, let us note, 1s à survival of one of 
Plato s 1deas 

Ptolemy himself looked on his system of astro- 
nomy only as a mathematical exploration of the 
facts, and St Thomas regarded the geocentric view 
of the universe as a hypothesis, but less clear- 
sighted men took ıt as indubitable reahty, both 
from the evidence of the senses and from Chris- 
tian dogma Hence the Copernican system, when 
understood as a 1epresentation of fact, mvolved a 
true 1evolution in thought Mr Langdon-Davies 
points out that Copernicus and Kepler were search- 
ing for mathematical harmonies and simplifications, 
but he misses the mteresting connexion between 
their views and the Platonic and Pythagorean 
background, which survived beneath the pre- 
dominant Aristotelanism of their day 

Following mainly in the footsteps of Prof Burtt, 
Mr Langdon-Davies draws a contrast between the 
world of Aristotle and Aquinas and the world as 1t 
appeared when Galileo and Newton had done their 
work The first was a world essentially as 1b appears 
to the senses and was interpreted in human terms, 
a world of colour and form, of truth, beauty, and 
goodness—or perhaps ther opposites In the 
second, the sole reality of the universe was matter 


t 
| in motion, regardless of human values, desires, 


ms 


or welfare Although Newton and his immediate 


X followers still saw God ın Nature, in the exghteenth 


science led through mechanism to materialism In 
he nineteenth, Lavoisier showed that matter was 
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indestructible and unchangeable in amount, Dalton 
put the old atomic theory into modern guise, and 
Joule established the principle of the conservation 
of energy Finally Darwin and Wallace seemed to 
have brought man himself under the iron sway of 
* natural law ' 

There seemed little more to learn and nothing 
much to do The whole of Nature appeared to 
point to determmusm But, while nineteenth 
century science was reaching its climax, the new 
renaissance was coming into bemg Matter, which 
the plain man thought he understood as mert, solid 
lumps, was resolved into electric charges, sparsely 
scattered through the vast empty spaces of atoms, 
and radioactivity showed that some atoms at least 
are not eternal Quantum mechanics destioyed the 
idea of continuity, and the principle of uncertainty 
within the atom threw doubt on determinism as 
an ultimate character of Nature Finally, the 
principle of relativity showed that many things 
thought to be absolute depend on circumstances 

Mr Langdon-Davies has as much right as the 
rest of us to draw what conclusions m philosophy, 
religion, and morality seem to him to follow from 
these recent revelations The old orthodoxy and 
nineteenth century materiahsm are alike dead to 
him, and the chief consequences of the modern 
outlook on life are the removal of the sense of fear 
—fear of most of the evils of this world and of any 
other—and the passmg away of the longing for 
immortality and of other age-long desires which to 
him seem to be beyond our reach, 1f not meamng- 
less Mr Langdon-Davies will not expect us all to 
see eye to eye with him, but we can at least agree 
that the change produced in philosophic thought 
by the new scientific renaissance 1s and must be 


profound W C D D-W. 


Science and Armaments. 


The Problem of the Twentieth Century a Study on 
Internatwnal Relationships By David Davies 
Pp xvu+795 (London Ernest Benn, Ltd, 
1930) 21s net 


W AJOR DAVID DAVIES has given us a very 

fine and weighty book It 1s an admirable 
illustration of the power of one definite idea, 
strongly held, to organise a great mass of knowledge 
and make it all subserve one supreme pomt ‘This 
point to Major Davies 1s the need of an international 
police force to secure the obedience of the world to 
the dictates of the League of Nations It1s not a 
new point, of course The French put it forward 
when the League was first started, and ever since 
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the critics of the League have been saying, “ What 
can the League do to enforce its will, when ıt 1s 
faced by a recaleitrant Power, stronger than those, 
like Greece, Bulgana, J ugoslavia, or Albania, 
with whom it has hitherto dealt? When a serious 
crisis arrives, will ıt not be defied and the world 
plunged again into anarchy and war, worse, no 
doubt, than we suffered in 1914-182” It 1s þe- 
cause Major David Davies has felt so deeply the 
force of this argument and the horror of the pro- 
spect that he has been moved to write this eloquent 
and. persuasive book 

The author assumes all the dangers of the present 
situation at thew worst, and sets to work to plan 
a complete and watertight scheme to meet them 
For, granting his premise and granting the feasi- 
bilty of winning the assent of the Powers to 1b, 
nothing could be better thought out or fitted 
together than what he has given us It is well 
worth the somewhat considerable time needed for 
reading nearly 800 large pages to see how he presses 
all the resources of hterature and knowledge into 
the service of his cause History in abundance, 
politics, statistics, even poetry, find a place But 
how many people will be found to read the book, 
good as ıt 1s, or still less, to buy ıt 2 Every sincere 
sympathiser—and ıt may be predicted that any- 
one who gets through will sympathise—will Join 
with this reviewer in an earnest wish that the 
author himself, or someone for him, will issue an 
abridged edition ın a quarter of the volume, at a 
tenth of the price 

Major Davies’s plan 1s simple and attractive It 
has the great merit that every part of ıt has some 
foundation, either ın the actual constitution of the 
world or of the League, or in the recent achieve- 
ments of science and human thought In the first 
place, there 1s to be what we might call an inter- 
national General Staff, which would be recruited, 
as the Secretariat of the League now 1s, from all the 
signatory nations according to their weight The 
principle of the ‘barème’, which ıs followed in 
assessing the contribution of the States Members 
of the League, 1s often invoked by Major Davies 
in this and other connexions As the force is to 
be essentially of à pohce nature in regard to its 
duties, 1ts chief would be called the High Constable, 
and this post might at first be held by a Frenchman, 
but only for a short period of years Then there 
would be other constables at the head of the 
different sections—mechanical warfare, navy, air, 
and gas—into which the force would naturally be 
divided But the central permanent staff would 
be but small, and arrangements would have to be 
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made for speedily enlargmg it at times of crisis 
by drafting mto ıt the national quotas which all 
States members would train 1n their own countries, 
and which would be under their own control except 
when drafted into the international force 

In this matter Major Davies appears to us to show 
best his good judgment and his sense both of com- 
promise and of the politically possible It should 
be, he thinks, ın the discretion of the national 
governments whether their quota should be sent 
for the particular service, but he looks to the 
growth of the community spirit, to the fact that the 
expenses would be borne by the community and 
that those who need protection themselves would 
be inclined to help in the protection of others, to 
secure that sufficient forces were always available 
to repress the aggressive or disturbing Power 
But, ın order to make concentration as quick and 
easy as possible, 16 1s suggested that besides the 
headquarters, which might well be placed in 
Palestine, there should be unit bases of the inter- 
national force all over the world Strategic 
points and centres of existing international con- 
tact would be carefully chosen, such as Suez, 
Gibraltar, Panama, and 16 might always be made 
worth while for any Power, say the Turks in Con- 
stantinople, to allow a part of their territory to be 
used for this purpose, either by a substantial pay- 
ment or by concessions elsewhere Because—and 
this 1s one of the strongest two arguments in Major 
Davıes’s favour—he can count confidently on so 
large a saving 1n the general expenditure on arma- 
ments, that the world could afford to do well what 
he regards as the most necessary part of the whole 
For ıt will be understood that 16 1s as a step towards 
general disarmament that the scheme is planned 
If the nations could gain a sense of security from 


' the proposed international force, they would be 


content to let their domestic forces be cut down to 
a point of which the position of Germany under 
the Treaty of Versailles 1s the standing model 

We have left to the last what 1s perhaps the 
strongest, certainly the most impressive, of Major 
David Davies's arguments It 1s the side which 
links up his case with science He shows how 
the War was a turning-pomt ın the evolution of 
armaments, due to science , and that the process 
has gone on with Increasing rapidity ever since 
The air and gas are the two outstanding cases 
One modern fighting aeroplane, we are told, could 
ward off and possibly put out of action a thousand 
aeroplanes of the pre-War or early War type, and 
the chemists go on making more and more deadly 
gases, ın spite of several international undertak- 
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is not to use any This appalling fact gives 
the author his most effective argument ‘ Hand 
over ", he says, “ all those recent and future ap- 
plications of science to warfaie to your new inter- 
national police force, and let domestic armies be 
content with pie-War armaments ” Would that 
the nations would agree ! 

One feels at the end of this most suggestive book 
that ıt would prove as easy to persuade the world 
to turn all its swords into ploughshares as to 
adopt Major Davies’s suggestions Meanwhile, let 
us labour incessantly to improve the existing 
machinery of the League and to carry out our 
existing obhgations In this we shall have his 
support, no doubt,'as he has our sympathy for 
his genious and further-reaching scheme 

F S MARVIN 


Bacteriology. 


Medical Research Council A System of Bactervo- 
logy «n relation to Medicone Voll ByE W 
Andrewes, J A Arkwright, J E Barnard, C H 
Browning, W Bulloch, H Chick, A D Gardner, 
A Harden, H McCombie, J W McLeod, E K 
Rideal, R St John-Brooks, A Slator, H G 
Thornton Pp 374+18plates (London HM 
Stationery Office, 1930) 21s net 


T Chapter ı —“ History of Bacteriology "— 
Prof Bulloch leads us from the ancient 
theories of epidemic disease and the discoveries of 
Leeuwenhoeck, through the work on spontaneous 
generation and many of the fascinating, though 
imperfect and often erroneous, results of some of 
the early investigators up to the brillant work of 
Cohn Pasteur, and Koch Weare glad to read the 
high tribute given to the work of Cohn, who has 
been largely overshadowed by the man whom he 
diseovered— Robert Koch The work of Pasteur, 
Koch, and many other brilhant investigators ıs 
given very fully, and the author fimshes off with 
the history of the immunity doctrines Our only 
regret, ın reading this chapter, ıs that much more 
space has not been given to Prof Bulloch We feel 
sure that this article will be read and re-read many 
times by all ardent bacteriologists, not merely 
because 16 contains such a mass of interesting par- 
ticulars, but also because of the style 1n which ıt 
has been written The illustrations are of supreme 
interest, and, might we add, we are glad to see in 
this volume many illustrations which are regretfully 
absent from the volumes which have been issued 
The short chapter on morphology will prove of 


. value, though we thmk the more bacteria and 
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bacterial variation 1s studied, the less umportance 
will be attached to morphology 

In Chapter m Rideal deals with the physics of 
the bacterial cell and McCombie with bactenal 
pigments, while Chapter iv ıs concerned with 
growth and reproduction of bacteria A great 
deal of work has been summarised 1n these chapters, 
but the most mteresting, and we think the most 
valuable parts, are those on cell division, colony 
formation, and spore formation, by Dr Gardner, 
and on the life cycle of bacteria, by Thornton The 
work of these authors makes us go back and re- 
read with greater interest and much more apprecia- 
tion the work of the late Prof Lohnis 

Chapter v, on the theory of disinfection, is of 
great interest, and quite well written There are 
many suggestive thoughts in ıt, but we consider 
its practical value somewhat hmited We would 
have expected some information as to the action 
of common disinfectants on various types of 
bacteria In the section by C H Browning, which 
is very good, the selective action of the various 
dyes 1s emphasised, but this selective action 1s 
almost as well marked with the antiseptics in 
common use, so much so that the usual Rideal- 
Walker test for antiseptics 18 regarded by us as of 
very little value In a ‘System’ of this import- 
ance, so many omissions of points of practical value— 
unless a further chapter on disinfection 18 to appear 
m subsequent volumes—renders this chapter a 
very imperfect one 

Chapter v1, on the metabolism of bacteria, by 
Arthur Harden, ıs such as one would expect from 
so distinguished a bio-chemist It ıs very readable 
and should prove of considerable value to all 
scientific bacteriologists 

Prof MeLeod's work on the reducing action of 
bacteria, the production of peroxide and its bearing 
on anaerobiosis, has already taken a prominent 
place in bacteriological hterature We expected 
in the chapter on bacterial respiration to have a 
paper somewhat unusual 1n character, of scientific 
interest and of practical value We have not been 
disappointed It ıs a chapter well worth careful 
study and thought í 

In Chapter vui Sir Frederick Andrewes has under- 
taken an extremely difficult task ^ Classification 
is needed, and to brmg order out of the present 
chaos 18 a worthy ambition We have in this 
chapter a very accurate account of the various 
attempts, the successes, and the failures, and then 
we are given the criteria for classification—the 
morphology, cultural characters, ete The author 
concludes that “ın any given case 1t 1s the sum of 
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the various characters which counts" After we 
have read the chapter, we feel that though the 
principles have been carefully demonstrated, we 
are to-day no nearer an accepted and international 
classification or nomenclature than we were years 
ago We would hke to have said more about “ the 
marnage between Northern names and Latin 
terminations ", but perhaps the polished language 
of the author ıs a better protest against these 
‘barbarisms’ than our more vigorous language 
would have been 

Chapterix deals with vanation In thus chapter 
there is a great deal of new work, much of 1t based 
on the researches of the author The material 1s 
of very great importance, and the facts are all well 
put The general literature on this subject 18 very 
confusing, and we welcome the attempt—and we 
think the successful attempt—to make it clear 
The chapter requires careful and thoughtful reading, 
but ıt will well repay the time and labour spent on 1t 

Taking this volume as a whole, 16 18 the most 
interesting one yet issued, and, in itself, will give 
this ‘System’ a very high place ın bacteriological 
hterature J M BEATTIE 


Biological Control of the Coconut Moth. 


The Coconut Moth wn Fi a History of ats Control 
by means of Parasites By Dr J D Tothill, 
assisted by T H C Taylor and R W Paine 
Published for the Government of Fiji Pp 
vu+269 (London The Imperial Bureau of 
Entomology, 1930) 31s 6d net 


p sumptuously produced volume 1s 1n reahty 
a detailed account of a single experiment in 
apphed entomology It is concerned with the 
biological control of a species of moth the larva 
of which, 1n attacking the coconut palms of Fi, 
threatened the copra industry of those islands 
with disaster The msect in question, Levuana 
iridescens, belongs to the family Zygæmdæ and, so 
far as ıs known, 1s confined to Fi Its larvae, by 
destroymg the foliage of the coconut, converted 
what were originally waving green fronds into 
remnants of muserable hfeless grey Since the 
sect proved to be free from parasitic enemies, 
this fact in itself suggested that its original home 
may be ın some land other than Fıı It also 
appeared probable that the introduction, under 
favourable conditions, of some effective insect 
enemy might go a long way towards solving the 
problem of its control The present volume 1s a 
record of how this theory was translated mto 
practice 
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Since a search among the Pacific islands for 
Levuana in its native home, where ıt would most 
likely be subject to attack by parasites, proved 
fruitless, recourse had to be made to allied coconut 
pests Insects of the family Zygenide are rarely 
destructive, but the species Artona catoxantha 1s 
known to attack coconuts m Malaysia and Java 
It proved, furthermore, to be subject to attack by 
the Tachinid fly Piychomyia remota Since Artona 
and Levuana are closely related, 1t appeared prob- 
able that a parasite of the former genus would 
find the Levuana an acceptable host The cam- 
paign hinged on this possibility and, after con- 
siderable difficulties, the Tachinid fly was eventually 
introduced into Fıı The success of the experiment 
was remarkable sıx months after 1ts introduction, 
the fly had spread throughout the areas of Pin 
affected by the Levuana, and many of the out- 
breaks had subsided entirely owing to the destruc- 
tive effects of this parasite upon the caterpillars 
of the moth There has, to-day, been no out- 
break of the pest for more than three years, and the 
copra industry of Fii has been extricated from an 
awkward predicament by this fortunate biological 
experiment 

The history of the campaign 1s described ın detail 
in this volume the structure and life-history of 
the moth are elaborately dealt with and the para- 
sitic Ptychomyia 1s similarly discussed — Alhed 
Zygenid moths and their natural control also 
come in for treatment, and there ıs a wealth of 
text-figures and beautifully executed coloured and 
half-tone plates appended The whole volume 
thus serves as a detailed permanent record of an 
experiment of equal importance to those achieved 
n Hawan and elsewhere No similar biological 
triumph has so far been placed upon record in so 
complete and elaborate a form The high price 
of the volume may militate against its rapid cr- 
culation, but all whose business 1s concerned with 
pest control will need to add 1t to their bookshelves 
It should prove a valuable propagandist source in 
that ıt will focus attention upon the possibilities 
of biological control—when it 1s applied intelligently 
to problems amenable to this method of solution 

A number of entomologists, administrators, and 
others have played ther part ın the campaign 
recorded To each of these we tender our sincere 
congratulations upon an achievement that should 
rank high ın the annals of apphed entomology. 
The Imperial Bureau of Entomology, which pub- 
lished the volume on behalf of the Fi Government, 
also deserves commendation for the faultless style 
A D Iwws 
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Lord Balfour ın his Relation to Scwnce 
Rayleigh Pp vm+46 (Cambridge 
University Press, 1930) 2s 6d net 


FOLLOWING the death of the Earl of Balfour, F RS, 
Chancellor of the University of Cambridge, which 
occurred on Mar 19 last, an obituary notice by his 
kinsman, Lord Rayleigh, was published in the 
Proceedings of the Royal Society ‘This memoir was 
limited to an account of Lord Balfour’s early 
history and mental development, his scientific and 
philosophical thought, and his administrative work 
for scientific, mdustrial, and medical research 
Quite justifiably ıt was soon realised that, beyond 
strictly scientific circles, there was an interested 
public desirous of knowing about those very matters 
detailed there, their kind and substance Ac- 
cordingly, the memoir has been republished, with 
a photograph as frontispiece 

In all probability the public referred to would 
have welcomed more about this many-sided per- 
sonality in fields of knowledge and inquiry which 
embraced science The earlier part of the memoir 
recalls Balfour’s upbrmgimg, and the springs of 
scientific interests which welled up in the family 
brotherhood and sisterhood and immediate con- 
nexions As regards the latter, Lord Salisbury, 
sometime Prime Minister, was Balfour’s uncle, 
Lord Rayleigh (father of the writer of the 
memoir), his brother-in-law We are told that 
throughout his hfe Balfour had the highest ad- 
miration for Darwin, “because ”, he said, “ he 
was not a partisan—he really wanted to find out 
the truth—an attitude of mund seldom found 
among men of science, and never among theo- 
logians" Rather contrarrwise, an extract from 
Lady Rayleigh’s journal, June 16, 1892, records 
that “ Paderewski was at the Royal Society soirée 
last mght, and 1n discussing 1t Arthur remarked of 


By Lord 
At the 


the scientific guests, ‘ They are the people who are 


changing the world and they don’t know it 
Politicians are but the fly on the wheel—the men 
of science are the motive power ' ” 

Throughout this study no passing allusion 1s 
made to Lord Kelvin, yet contact with Balfour 
must have been close and cordial, and fraught with 
inherent interest He was, ım fact, president of the 
Royal Society at the date of the soirée mentioned 
above 


State of Arkansas Arkansas Geological Survey 
Bulletm 3 Geology of the Arkansas Paleozow 
Area, with especial reference to Ol and Gas 
Possibthtiies By Carey Crones Pp xx+4d7 
+45 plates (Iattle Rock, Ark Arkansas 
Geological Survey, 1980 ) 


THE area covered by this work ıs some 25,000 
square miles 1n the central, northern, western, and 
north-western parts of the State of Arkansas, con- 
stituting the highlands and embracmg the well- 
known physiographic elements the Ozark Plateau, 
the Arkansas River Valley, and the Ouachita 
Mountams The volume 1s of mterest to geologists 


generally because of the good account of the 
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different paleozoic faunas given, an account en- 
hanced in value by the excellent illustrations of 
the characteristic fossils In fact, the illustra- 
tions as a whole are such a conspicuous feature 
that they may almost be said to make the book 
Certainly, some of them depicting field-features 
would adorn many a well-recommended text-book 
of physical geology, and 1t ıs a pity that they are 
comparatively lost ın a State survey memoir 

With regard to oll and gas possibilities, the 
Ouachita Provinee 1s regarded as unfavourable, the 
Arkansas Valley imphes for the most part dry gas 
resources, and the southern part of the Ozark high- 
land has a slight chance of oil production ‘There 
is a sidehght on the applicability of the carbon 
ratio theory 1n connexion with the gas prospects , 
some of the ratios of the Carboniferous coals are so 
high as eighty-eight, which should rule out any pos- 
sible existence of gas-fields , these ratios, ın point 
of fact, are without significance, since some of the 
largest producing gas-fields are located in such 
terrain. 

This ıs a readable memoir It gives a clear ım- 
pression, of the pure and economie geology (in so far 
as oil and gas are concerned) of a vastly interesting 
region, and in style and presentation breaks away 
from the more monotonous conventions of the 
national survey There are two maps included, 
both tectonic, one depicting structural axes of the 
Arkansas Valley and Ozark Provinces, the other, 
axes of the Ouachita Mountain Province 

H B M. 


Sedimentary Petrography with Special Reference 
to Petrographic Methods of Correlation of Strata 
and to Subsurface Oul Geology By Henry B 
Milner Second (revised and complete) edition 
Pp xx1+514+40 plates (London Thomas 
Murby and Co , New York D Van Nostrand 
Co, 1929) 21s net 


MILNER’S “‘ Sedimentary Petrography ”’ 1s essenti- 
ally a laboratory manual and text-book It incor- 
porates two previously published works by the 
same author—‘‘An Introduction to Sedimentary 
Petrography " and ‘‘ Supplement to an Introduc- 
tion to Sedimentary Petrography ” 

In the new volume the author’s aim has been to 
provide a comprehensive text-book of the petrology 
of all types of sediments, consolidated as well as 
incoherent Not only, therefore, 1s the text of the 
earlier volumes amplified and brought up-to-date, 
but also much entirely new matter has been added 
Chief among this is a lengthy chapter on the 
petrography of the consolidated sediments, that 
18, hmestones, shales, ete , as opposed to loose sands 
In another new chapter the author discusses ab 
some length the desirability of the employment 
in the study of soils of the methods of examination 
of sedimentary rocks dealt with earher in the text 

The whole bias of the book ıs admittedly to- 
wards the examination of sedimentary rocks by 
study of therr ‘heavy residue’ content, with 
emphasis on the economic applications of the 
results obtainable Commendable features are 
the numerous diagrams and plates, and the large 


? 


88 


NATURE 


[JANUARY 17, 1931 


e ————————M——————MÀ— eg 


number of references mn the text to original papers 
There 18 also an extensive bibhography 

The praetical study of sedimentary rocks has 
been much to the fore in recent years To all 
interested, whether from a scientific point of view, 
as oufield geologists, or as soil mineralogists, this 
manual should prove invaluable 


Production Conditions, Orgamsation and Results of 
Czechoslovak Farmung Edited by Dr Vladislav 
Brdhk PartIT Pp 242+79 (Prague State 
Agricultural Institute, 1930) 24s 


AN elaboration of statistical material touching the 
production and yield conditions m Czechoslovakian 
agriculture is set forth in this volume The material 
is based on returns from 1652 farms for the years 
1909-1913, and contains, on one hand, deductions 
from the statistical material pubbshed in Part I 
with comparisons from a territorial pomt of view, 
and on the other hand, a critical consideration of 
the data from the pomt of view of representative 
investigations The question brings into relief the 
changes ın the organisation of farms and the results 
of their workings im the case of transition from the 
Intensive and highly developed western methods to 
the extensive system as now practised in Czecho- 
slovakia "Thedeductionsariivedat from the various 
points of view form a basis for measures of practical 
and economie policy (for example, customs, fin- 
ance) and for scientific purposes, and so on The 
published material also has a historical significance, 
for ıt shows farming conditions as they existed 
before the great changes produced by the War 
The data, as worked up, provide a basis for various 
economie calculations, as they 1epresent stabilised 
and normal relations both m regard to prices and 
methods of farming, and the method of presenta- 
tion makes 1t possible to use the material in the case 
of changing price conditions It ıs claimed that 
this published statistical maternal will remain a 
basic and firm starting-point for the study of whats 
translated as the “ dynamic economic phenomena" 

For convenience of reference the critical examina- 
tion of the data by Dr Stamslav Kohn ıs given 
in French and German as well as Czech, similar 
treatment being given to the mtroduction, chapter 
headings, and certain tables 


Chinese Cuwnrlization By Prof Marcel Granet 
Translated by Kathleen E Innes and Mabel R 
Brailsford (The History of Civilization Series ) 
Pp xxm + 444 + 12 plates (London Kegan 
Paul and Co, Ltd , New York Alfred A 
Knopf, 1930) 25s net 


DR GRANET's study of Chinese crvilisation ranges 
from the beginnings as set forth m the traditional 
account of the Tsu-King down to the end of the 
second Han dynasty m the early years of the third 
century A D It falls into two parts In the first 
the political history is briefly surveyed In the 
second the constitution and development of Chinese 
society 1s reconstructed M Granet deals critically 
with the tradıtıonal history and shows it to be an 
ideal projected 1nto the past by antiquarian recon- 
struction and remodelling of the materials Up to 
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the present the auxihary studies of ethnology and 
archeology have thrown little hght on the problems 
of tradition, and M Granet constantly emphasises 
the need for excavation At the same time, he 1s 
prepared to put 1t forward as a working hypothesis 
that Chinese civilisation 1s to be explained by the 
contact of two principal civilisations, one a ervilisa- 
tion of terraces and millet, and the other a civilisa- 
tion of rice and the low-lying plains M Sho- 
kogorov’s investigations of the physical anthropo- 
logy of Northern China would appear to support 
this view 

In his second part, m dealmg with Chinese society 
M. Granet accepts tradition, but 1nterpiets 16 by a 
correlation with the evidence of the historie periods 
This makes possible a reconstruction beginnmg 
with the initial organisation among the peasant 
famihes and rural communities of the plains, pass- 
ing on to the foundation of the chieftainships and 
the seignoral towns, and ending with the state of 
society at the beginning of the empire Here M 
Granet's work 1s a brillant piece of interpretation 


Birth Control on Trial 
Pp 160 (London 
Ltd , 1980) 5s net 


THe enthusiastic claims of the contraceptive 
hteratuie of a few years ago have now given way 
to a general rmpression that there 1s no satisfactory 
method of preventing pregnancy This is con- 
firmed by an investigation undertaken by Mrs 
L S Florence at the Cambridge Birth Control 
Clinic, and now published under the title of “ Birth 
Control on Tual" Her conclusion that such 
methods as can be recommended are too com- 
pleated and unrehable is fully justified Every 
doctor sees occasional patients whom he must warn 
to avoid pregnancy, and to such warning there 
ought to be added some instruction concerning 
methods There 1s obviously a demand for re- 
search into this subject, which can only be under- 
taken by the medical profession The book is not 
intended to hold a brief for the ethics of birth 
control, but some of the case-histories 16 contains 
are sufficiently tragic to shake the convictions of the 
most confirmed opponent of contraception. 


By Lella Secor Florence 
George Allen and Unwin, 


General Practice (Some further aperwnces) By Dr 
Ernest Ward Pp ıv +108 (London John Bale, 
Sons and Danielsson, Ltd , 1930) 3s 6d net 


Dr Ernest WARD's second book on the joys and 
troubles of general practice 1s as entertaining as his 
former ' Medical Adventure ", m which were de- 
scribed clinical, obstetric, and pathological expell- 
ences The present volume 1s devoted to the other 
side of a practitioner’s life, and covers a wide range 
of subjects, from where and how to secure a practice, 
to when and whom to marry The chapters on the 
arrangement of the day’s work, and the attitude of 
the doctor to his patients, his colleagues, and un- 
orthodox treatment, are particularly good The 
author disclaims any intention of giving advice, but 
every page contains the equivalent of years of 
experience The book 1s sure to be of interest to 
every medical man 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opwwuons expressed by his correspondents Nerther 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE No notice «s taken 
of anonymous communications ] 


Stellar Structure. 


IN NATURE ot Jan 3, Prof Milne writes that my 
theory of stellar structure accounts for the existence 
of giant, dwarf, and white dwarf stars, “ only at the 
cost of ad hoc hypotheses quite outside physics It 
assumes stars to contain atoms of atomic weight higher 
than that observed on earth, and it assumes them to 
be relentlessly disappearing in the form of radiation , 
1t appeals to discontinuous changes of state conse- 
quent on successive ionisations, foi which there is 
httle warrant ” 

This seems to me a mass of highly concentrated 1n- 
accuracy My actual hypotheses are that the stais 
we observe ın the sky must be stable and need not be 
gaseous , 16 seems odd to describe these as “ad hoc 
hypotheses quite outside physics" What Milne 
describes as “‘ assumptions " are inferences after the 
main results have been obtained After the Russell 
diagram has been obtained, an atomic number of 95 
seems to give the best fit with observation, but I could 
have “assumed " a far lower number and obtained 
quite a good fit Incidentally, no other theory gives 
any fit at all——o1 even anything to fit The appeal 
“to discontinuous changes of state” appears to be a 
highly coloured description of the fact that I find that 
bands of stability and instability alteinate 

I find ıt hard to beheve that other astronomers 
understand my theory as little as does Prof Milne 
If they do, he 1s no doubt mght in saying that the 
majority do not accept 1t 

I am not writing to challenge Milne’s inaccuracies, 
so much as to ask whether his new theory must not 
ultimately prove identical with my own theory, which 
“the majority of astronomers do not accept" We 
start out on the same road, by not seeing eye-to-eye 
with Sir Arthur Eddington  Milne's recent dıs- 
coveries—that mass and luminosity are independent, 
that the mass-luminosity relation 1s a happy (or un- 
happy) accident, ete —are merely old familar land- 
marks on a road which I travelled and described fully 
in NATURE and Mon Not RAS more than ten 
years ago 

Milne and I part company on the question of stellar 
boundary conditions The classical Emden solution 
starts with a finite density at the star’s centre and 
integrates outwards Eddington, and then I, fol- 
lowed Emden m thinking that Nature was bound to 
look after the boundary conditions somehow or other 
Then I noticed (‘‘ Astronomy and Cosmogony ", 
$8 80, 81) that what appears to be a single solution 1n 
a star's interior, spreads out into a whole tassel near 
the photospheie , 16 proves to be merely an asymptote 
to a whole family of solutions whith correspond to 
different boundary conditions ‘This shows that any 
boundary condition ean be satisfied, so that “ the 1n- 
fluence of the special conditions which prevail at the 
suif&ce soon disappears as we pass inwards into the 
star" (le § 80) 

This fundamental point can be illustrated by a 
simple model suggested by Milne (M N , 90, p 53) 
Represent a star by a sphere of copper s with a heating 
coil at 16s centre, and 1ts photospheric layers by s’, a 
thin coat of asbestos, paint, or other substance Vary- 


_~ Ing the substance of s' represents va1iying the photo- 
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spheric conditions of a stai, we want to find how 
interior conditions depend on s/  Milne solves the 
problem wrongly, as I think, and concludes that the 
sphere coated with asbestos will be “much hotter 
inside " than one wholly of copper, “ for ıt 1s jacketed 
by a bad conductor”? As every plumber knows, this 
1s not so, only a thick layer of asbestos will make 
things much hotter inside It ıs, I thmk, the same 
with the stars Whatever the photospheric condi- 
tions, the photospheric layers are not thick enough to 
make any real difference 

Thus Milne’s involved procedure of integiating 
inwards, getting infinite or zero density, and then 
letting masses of unsupported gas crash to finite 
densities, seems to me all unnecessary , he could have 
assumed a finite central density to begin with and 
integrated outwards, and as this ıs the exact p1o- 
cedure followed in my theory I cannot see how our 
final results can be diffe1ent—unless one of us makes 
a mistake ın analysis or arithmetic 

It 1s, of course, also the procediwe followed by Edding- 
ton in his classic papers Where I differ from Edding- 
ton 1s not on general questions of piocedure , ıt 1s that 
he thinks a stai's centre must be gaseous, whereas 
I do not Also, we differ as to whether his very 
restricted model with «y constant 1s a very good oi 
a very bad model Milne appeais to have followed 
Eddington so far in tying himself down to this 
particular restriction Unless I am greatly mistaken, 
all that ıs essentially novel in his theory (as shown 
in Figs 1 and 2 in his NATURE article) will vanish 
to nothing as soon as he frees himself from this 1m- 
possible and misleading 1estiietion 

J H JEANS 
Cleveland Lodge, Dorking, 
Jan 5 





Aurora Display and Magnetic Distur bance 


On Saturday evening, Dec 20, at about 18h 35m, 
I noticed that the sky was strongly illuminated along 
the northern horizon, the hight extending about 40° 
in azimuth, with its centre, as near as could be esti- 
mated from the position of the pole star, true north, 
and a maximum altitude of about 15? It was at 
once suspected as an auroral arch, but as the magnetic 
curves which had come off that morning showed the 
magnetic conditions to be exceptionally quiet, some 
doubt was felt as to the auroral character of the light 
A suspicion was entertained that 1t might be due to 
the illumination of a sheet of very high cloud, though 
the sun was far below the horizon This, however, 
appeared unlikely, both from the length of time after 
sunset and from the fact that there was no illumina- 
tion over the western or north-western horizon 

The hght was kept under observation, and was very 
steady, with no indications of streamers, though once 
or twice there was a suspicion of a flicker higher up 
in the sky At about 18h 50 m the hght began to 
fade out, commencing at the eastern end of the dis- 
play, and at 18h 55m the last traces at the westein 
end had disappeared. 

That this phenomenon was an auroral display 1s 
confirmed by the magnetic curves which came off on 
the morning of Dec 22, which show that a quite 
notable magnetic disturbance was in progress at the 
time 

The magnets began to be shghtly disturbed at about 
16h, a ‘bay’ forming in the declination trace, centred 
at about 17h 10m, and the horizontal force falling 
to a minmmum at 17h The most notable feature 
of the disturbance was the fall in value of the declina- 
tion from a maximum at 18h 2m, to a minimum 
at 18h 53 m through a iange of 39° The major 
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portion of this fall occurred at & practically uniform 
rate between 18 h 28 m and 18h 53m, dunng 
which interval the range was 31’, followed by a sharp 
rise of 18’ 

The chief feature of interest in this observation is 
that the auroral hght persisted whilst the declination 
value was falling rapidly, and ceased at practically 
the same moment as that fall ceased There 1s some 
doubt as to the exact moment when the auroral hght 
ceased to be visible It was certainly not later than 
18 h 55m, but ıt may have been from one to two 
minutes earlier 

Now if the aurora and magnetic disturbance be 
attributed to a stream of 1onised particles emanating 
from the sun and reaching the earth's upper atmo- 
sphere, consideration of the above conditions enables 
us to assign the nature of the charge carned by the 
particles For such a stream would, m the northern 
hemisphere, be proceeding from lower to higher 
latitudes, and descending earthwards in the vicinity 
of the pole, and considering such a stream as equi- 
valent to an electric current, the application of Clerk 
Maxwell’s ‘ corkscrew ° rule shows that to produce a 
diminution of the westerly component of the earth’s 
magnetic field (a decrease of westerly declination), 
the charge carried by the particles must be negative. 

When the stream ceased, 1t would be expected that 
both the ionisation of the upper atmosphere, caus- 
ing the auroral hght, and the magnetic deflecting 
force would cease at about the same time That 
the light should have first faded out at the eastern 
edge, and persisted longest at the western, remains 
unexplained 

It is worth noting that this magnetic disturbance, 
though not very large, 1s one of an unbroken sequence 
at approximately 27 days’ interval, persisting since 
December 1929 The eruption on the sun observed 
with the spectrohelioscope at Greenwich on Nov. 25, 
as noted ın NATURE of Deo 20, occurred about a day 
after the commencement of the November member 
of the series 

The disturbances of this sequence have commenced 
throughout with the passage of solar longitudes 120° 
to 150° over the central meridian of the visible dise, 
and have lasted for 8 to 10 days, coming to an end 
with the meridian passage of solar longitude about 
30°, thus indicating exceptional activity over the 
sun’s surface between these longitudes throughout 


the year 
J P RowraAND, SJ 


Stonyhurst College Observatory, 
Nr Blackburn, 
Dee 23. 





The Latent Splitting of Bars undergoing 
Transverse Vibrations. 


THE formation of slip-bands 1n bodies subjected to 
different kinds of stresses has been studied by several 
observers These have been regarded as dependent 
on the crystalline nature of the matenals More 
recently A. Nadal! has given an interesting account 
of his experiments with marble, paraffin, and several 
metals, illustrated with numerous photographs 

While studying the variation of Young's moduh of 
materials under low stresses by a method similar to 
the one described by me,? ıt was noticed that con- 
siderable fluctuations occurred 1n the frequency of a 
fixed length of a bar when observations were taken 
over a long period of tame These could not be 
ascribed to any sources of error Further, 1t was also 
observed that these distinct frequencies did not vary 
im any continuous manner, but that certain definite 
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values repeated themselves when a large number of 
observations was taken For many purposes these 
fluctuations are usually ignored and a mean value of 
the frequency determined for a given length of the 
vibrating bar The observations reported here, how- 
ever, leave no room for doubt, as others have also 
pointed out, that a vibrating bar clamped at one end 
is not a constant source of frequency at all What 
these fluctuations in reality signify is the purpose 
of this note to suggest 


These fluctuations 1n frequency can be explained on. . 


the assumption that the experimental bar 1s 1n reahty 
made up of a number of thmner strips of nearly 
equal thicknesses coupled together by cohesive forces 
It has been then found possible to work out a relation 
between the thicknesses of the component stmps of 
the bar and the distet frequencies mto which the 
bar as a whole vibrates from time to time—the 
frequencies generated being the result of the action 
and reaction of the component parts on each other. 

If t,, £4, t3, ete , be the thicknesses of the component 
strips of a bar of total thickness d, so that 

d= ty + tatt + Ly, 

where N 1s finite and small, and if 04, Tis, Na, etc , be 
the distinct frequencies of the bar as a whole, 16 can 
be shown that 


A - Ny 
by + by + ty Nitt Ny 
d n 
or i = 1 ? 
d n 
and t = ______4 ___ , k=ote 
Na Ns + Ton 


Since d, Ni, n, etc , are all measured directly, we 
have here a method of calculating the thickness of 
the component strips mto which the bar, although 
sound to all appearances, really splits In support of 
this view of the phenomenon, it 1s interesting to pomt 
out that the actual lines of ruptures, separated by 
distances exactly predicted from the above theory, 
have been observed and measured in a large variety 
of substances under a microscope ‘These rupture 
lines are very sharp and run parallel to the surface 
of the bar perpendicular to the plane of 1ts bending 
The agreement between the calculated and observed 


values of fs ıs remarkably good The substances - 


examined so far include, among others, copper, steel, 
aluminium, marble, slate, and different kinds of wood 
All these materials show the effect described above 
very clearly In view of the general nature of the 
phenomenon common to such different substances as 
wood and metal, and also in consequence of the 
fruitfulness of the 1dea that the experimental bar can 
be looked upon as made up of a discrete number of 
thinner bars held cohesively together, 1t 1s here 
suggested that ‘latent sphttmg’ 1s a more appropriate 
name for the effects observed than formation of ‘ slip- 
bands’, which seem to refer to crystalline substances 
In particular 

Since the s and their differences for any material 
must be an integral number of times the thickness of 
its ultimate component parts, an interesting applica- 
tion of the theory sketched above leads, with the power 
of the apparatus used 1n the present investigations, to 
a determination in the case of 

(a) Wood—of the mean diameter of its fibres 

(b) Metals and stones—of the thicknesses of crystal 
grams or distances between cleavage planes which 
are exact multiples of the lattice cell constant as 
given by X-ray analysis Full details of theory 
and experiments will be published shortly in a paper 


- 


n! 


T 
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in preparation Only a few typical results are 








given here 
| | d Mon ela ae p 
aameter o ameter 
Material | ¢ from theory | ! coo fibres from | directly 
or ms theory in | measured 
cm in cem 
Boxwood | 0 0746, 0 0759 0 075 ee 
0 058, 0 051 0 055 | $8 55 x 10" | ii 





The thickness of grain 
deduced — 906 24 x 107* 
0 0333 , 0 0338 ! 0 033 cm and this 1s 251 x 
0 0449 , 0 0665 ' 0045,0 070 3 610A ,where3 610 A 
| 18 the value from X-ray ! 
measurement | 
The thickness of grain 
deduced —605 54 x 10 * | 
cm , and this 18 200 x 
3 027 A , where 3 02 A 
1s the value from X-ray 
measurement | 


Copper 








Slate 00442,0042 | 0 045,0 040 


0 0381 , 0 0370 | 0 038 , 0 037 


—Ó—— — i —ár— 


The wood fibres were prepared by the Schulze 
process, and their mean diameters were measured 
directly under a microscope 

K PROSAD 

Physies Department, Science College, 

Patna, India, Nov 21 


1 Zerts tech Physik, 5, 9, pp 369-378 
2 Phl Mag, vol 7, p 548, March 1929 





Systems of Four Immuscible Liquid Layers. 


SvsrEMS of three 1mmiseible layers are sufficiently 
uncommon to be noteworthy, and no system of four 
layers appears to have been described (excluding sys- 
tems contaiing free mercury) Noris this remarkable 
when 1t 1s recalled, first, that practically all dry organic 
liquids are completely miscible, almost the only ex- 
ceptions beg polyhydrie alcohols , secondly, that a 
system of four liquid. phases requires the existence of 
four substances or solutions, which taken three at a 
time yield at a fixed temperature four systems each of 
three liquid phases, the immuscibility of which 1s in 
no case destroyed on saturation with the fourth com- 
ponent The majority of the hitherto-described sys- 
tems of three liquid phases (of which the system water— 
aniline-hexane 1s typical) owe their existence to the 
properties of a substance such as aniline or succinic 
nitrile, which 1s not completely miscible with water, 
but itself absorbs sufficient water to destroy its musei- 
bility with another solvent, such as hexane or carbon 
disulphide, which absorbs only traces of water 

A study of systems containing soaps revealed a dif- 
ferent type of three-layer system When an electro- 
lyte 1s added to an aqueous soap solution m equilibrium 
with an organic solvent not completely miscible with 
it (or when the soap concentration 18 increased. beyond 
a certain limit), one of three things may happen 

(1) The soap is salted out as solid curd 

(2) The soap 1s transferred completely to the solvent 
layer 

(3) The salted-out soap absorbs water and solvent 
to form a third layer immiscible with either lye or 
solvent 

The system sodium oleate, sodium chloride, ethyl 
acetate, water, illustrates all three possibilities the 
first, for example, at 25°, the second at 55° for high salt 
concentrations, the thud for lower salt concentrations 
at the same temperature ‘These three-layer systems 
differ fiom the type previously mentioned m that two 
of the layers are predominantly aqueous 1n. composi- 
tion Smce such systems can be prepared using either 
aniline or hexane as the solvent, and since wet aniline, 
hexane, and water are mutually immiscible, the con- 
ditions are fulfilled for a system of four liquid layers, 
provided the presence of soap m atleast three of them 
does not destroy their mmuscibihty Suitable pro- 
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portions do, 1n fact, yield a four-phase system at room 
temperatures , this 1s most easily prepared by mixing 
the organic liquids and oleic acid (which are miscible 
in the absence of water), and adding sufficient aqueous 
sodium hydroxide to sapomify the fatty acid. and salt 
out the soap The following proportions yield. ap- 


| proximately equal volumes of the four layers 


Hexane (or hght petroleum) 12cc 
Aniline Tece 
Oleic Acid 05cc 
Alcohol 15ecec 


Aqueous Sodium Hydroxide -08N 10cc 


The alcohol ıs not essential to the system, but 
reduces the time required for separation of the layers 
from hours to minutes An increase of temperature 
or of electrolyte concentration renders miscible the 
hexane and aniline layers (first and third from the 
top), which then form the top layer 

This four-phase system contains five components 
(excluding the alcohol), which 1s one more than the 
minimum required by the phase rule Although both 
aniline and hexane could probably be replaced by 
other liquids, there seems to be no possibility of pro- 
dueing a four-phase system of this type with only 
four components 

It need scarcely be added that the addition of mer- 
cury gives a five-layer system—a unique scientific 
curiosity E LESTER SMITH. 

Research Laboratory, 

Chelsea Polytechnic, S8 W 3, 
Dec 9. 





The Longitudinal Distribution of Photoelectrons 
FormuL of the type $ 
P(0)d8 «(A+B cos 0) sin? 8d0 . (1l) 


as a first approximation to more complex forms have 
been proposed as illustrating the existence of longi- 
tudinal asymmetry in the spatial distribution of 
photoelectrons! Here P(6)d@ is the probability of 
photoelectric emission between angles @ and (0 +ga 
to the ray, A 1s usually unity and B some function 
of the frequency of the incident radiation and of the 
atomic number of the atoms upon which the radiation 
falls The angle of bipartition 6, 1s then obtained 
from the relation 


- 0b or 
| (A + B cos 0) sin? 6d0 = (A -.Beos0) sn? do (2) 
-0 “Ob 

and the average forward momentum 


T 
mv COS d= mo | (A +B cos 0) sin? 0 cos 6dé 
0 


/ fa + B cos 0) sn? 6d@ (3) 
0 


I should lıke to point out that from another point 
of view the distribution formula (1) does not give 


the information concerning 6, and mw cos 0 that is 
ascribed to ıt A similar expression can be built up 
from quite srmple principles, which, however, preclude 
us from performing any integration outside the limits 
0 to 7/2 

Assuming the wave mechanical principle of inter- 
ference P(é) «sin? 0 and that mdependent groups of 
photoelectrons originate from a small plane circular 
area of radius b normal to the ray and a small spherical 
volume of radius a respectively, situated at the origin, 
we could write down at once the whole probability 


P(8)d0 c (A^va? + B’rb? cos 0) sın? 6d9 (4) 
where A’ and B’ are factors independent of 8 


From the way ın which the problem 1s stated and 
because of the inclusion of the cosine term involving 
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the absorbing layer and the time of exposure, & con- 
dition was found where the best photographs were 
obtaimed in about 8 hours 
more suitable for this type of work than ordinary 
plates 


negative probabilities, expression (4) must be regarded 
as unilateral and integrable only between the limits 
0 to r/2 If the other half of the spherical aperture 
surrounding the origin ıs to be considered, the ray 
must be reversed Everythmg would then be sym- 
metrical about the plane ¢=7/2, there would be no 
Justification in drawing any other conclusions with 
regard to 0, or to the average forward momentum 
Of course, 1f equation (4) 1s integrated as in (2) and 
(3) 1t will yield results which are obviously fictitious 

That longitudinal asymmetry exists has been 
abundantly shown by expermment It is mtroduced 
in the Compton effect, and it 1s apparent that the 
probability of the interaction between a photon and 
an electron must depend on some mutual directional 
relationship existang between the two during the period 
of interaction Lewis Simons 

Birkbeck College, London, E C 4, 

Dec 1 
1 Sommerfeld ‘‘ Wave Mechanies", p 187,1930 G Schur Ann d 


Physik, 4, p 441, 1930 See also Carrell, NATURE, June 1, 1929, and 
E J Wilhams, NATURE, April 18, 1929 





Part-Absorption Phenomena of X-Rays. 

IN connexion with the partly absorbed Imes 
observed by Ray (NATURE, May 17, p 746, June 7, 
p 856, Sept 13, 1930, p 399), I have observed the 
following lines, using similar arrangements 


Absorbing 


Incident 


Radiation Substance Modified Lines Origin 
FeKay, 2 C 2022 XU | FeKai2-CKa 
(471 0) (450 6) (20 4) 
2053 XU Feka 9 —-NKa 
(443 8) (27 2) 
1975 X U FeKa 2 — AlL, 
(461 4) (9 6) 
1784 X U FeKß, — ALL, 
(510 8) (9 1) 
1688 X U NuUa, 9 — ALL, 
(540 0) (10 0) 





The figures in the bracket indicate the values of »/R 


A current of 7 ma was passed through the X-ray 
tube at a peak voltage of 24 kv The transmitted 
beam was analysed by a calcite crystal 

The appearance of the lines with aluminium as the 
absorbing substance 1s rather interesting Though 
the actual value of AIL, 1s not known, the theoretical 
value obtamed by Mukherjee and Ray (Zeit f Phys , 
vol 57)1s 92 (v/R) As yet I have not observed any 
hne having Ka, s- AlL, as omgin This seems to be 
in accordance with the observations of Robinson, 
who found that if the energy of the incident quanta 
1s large when compared with those of L-levels, the 
L, absorption edge has a much gieater intensity than 
that of L, : 

The partly absorbed lines are diffuse and have a 
definite breadth, and as such they can be selected 
from known faint hnes The breadth of the lines, 
when measured in volts, approximates to the 10nisa- 
tion potential of the atom 1n question, and thus points 
to the fact that the electron, which is lifted from the 
original level to the periphery or to any other optical 
level by the part-absorption of the radiation, 1s not 
removed from the atom completely 

In this connexion i$ may be pointed out that as 
the paitly absorbed lines are very weak and diffuse, 
great precautions were taken to reduce the blackening 
of the plate from the general radiations, especially 
from higher orders, as much as possible, by decreasing 
the voltage and increasing the current through the 
X-ray tube Further, by varying the thickness of 
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Agfa-Rontgen films are 
R C MAJUMDAR 
Department of Physics, 

University College of Science, 

Calcutta, Nov 19 





The Equivalence of the Valencies of Carbon 


I POINTED out some time ago, that despite 
Pasteur's original statement, or at all events, the 
text-book version of it, optical enantiomers weie 
possibly not completely identical I followed this 
up with an investigation of the rotatory powers of 
the mandelic acids,? m which at least preliminary 
evidence of non-identity was obtained I am about 
to publish an account of a lengthy investigation 
of the camphoric acids, in which differences of the 
same kind have been observed 

In the paper to the Faraday Society (loe cit ) 
I pointed out that a probable consequence of the 
nonadentity of enantiomers would be that, in the 
language of the tetrahedral eonception, the carbon 
valencies were not symmetrically  distiibuted ın 
space, and that, therefore, numerous unsuspected 
isomeis, differing only slightly ın physical properties, 
should exist It therefore behoved us to investigate 
anew the properties of such bodies as methylene 
chloride, bromide, and iodide, the supposed non- 
existence of isomers of which was formerly adduced 
as evidence in favour of the tetiahedral, as opposed 
to the plane, distribution of the carbon valencies. 
I am, of course, not contending fo: a plane distribution 
of valencies It 1s of interest that my suggestion of 
alternative orbits for an electron in the same atom 
has been brought forward independently as an ex 
planation of the existence of ‘ electio-isomeis ’ 

As a prelimmary to commencing work upon the 
methylene halides, I read through the literature on 
the subject, o1 at least such of 16 as 1s accessible to me 
here, and I was surprised to find that two crystalline 
modifications of methylene 10dide are already known 
to exist? Polymorphism ıs not considered as evı- 
dence of chemical difference, but merely of difference 
in erystal lattice, but one may be permutted to ask, 
why should alternative lattices be possible, if the 
molecules themselves are identical m size, configuia- 
tion, and fields of force? The obvious method of 
attack heie 1s to investigate the melts obtamed from 
each form, after the manner in which the keto-enol 
transformation has been investigated, and this I 
shall proceed to do In my opinion, two modifica- 
tions of methylene bromide and of methylene chloride 
would also have been observed, had not these bodies 
been liquid at and below room temperature 

A N CAMPBELL 

Department of Chemistry, 

University of Manitoba, 
Winnipeg, Canada 
! NATURE, Nov 23, 1929 
* Campbell and Garrow, Trans Faraday Soc , 26, 560 , 1930 


? Beckmann, Zeit physik Chem , 46, 853, Brum and Callegari, Alta 
Accad Linee, (5) 18, 1, 485 (this from Beilstein) 





Relation of the Liquid to the Crystalline State 


In a 1ecent note E Gross has found that the Debye 
elastic heat waves also give rise to modified scattering 
in liquids! The fact that electromagnetic waves are 


modified by the elastic heat waves shows that the 


origin of the latter in liquids 1s also electrical and akin 
In oidei to explain 
facts connected with X-ray diffraction ın hquids, 16 


Lm 
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was found that a liquid has to be regarded as & broken 
up crystal in which there is thermodynamic equi- 
librium between heat motion and forces of crystal 
formation ? It was seen both theoretically and from 
observations on X-ray diffraction that there 1s a 
maximum in the molecular arrangements in liquids 
corresponding to the structure of the substance m 
the ciystal state It 1s evident that this partial 
erystallinity of hquids 1s responsible for the modified 
scattering found by Gross It 1s, therefore, expected 
that those liquids which produce sharp diffraction 
effects should also produce sharp modified lines, and 
1t will be interesting to see whether that comes out 
true 

In the same paper Gross suggests an mstructive 
explanation of the broadening of Raman lines that 
each Raman line consists of a number of unresolved 
lines modified further by the elastic heat waves, 
he supports this view also in his later paper? This 
does not appeai to me sufficient to explain the fact 
that m some cases where he observed modified 
scattermg due to elastic waves there 1s no broaden- 
ing of the Raman lines The following explanation 
appears probable to me In a crystal the natural 
frequencies of a molecule that are responsible for the 
Raman effect are modified, due to the surrounding 
molecules, but on account of the regular arrange- 
ment all the molecules are affected in the same 
manner, and hence Raman lines are sharp But ina 
hnquid the regularity of arrangement is broken, and 
hence the broadening out of the natural frequencies 
of the molecules We may, therefore, say generally 
that the more diffuse the X-ray diffraction of a liquid 
the broader are 1ts Raman lines, provided the natural 
frequencies of molecules are sufficiently influenced 
by the surrounding molecules 

KEDARESWAR BANERJEE 


Alipore Observatory, 
Calcutta, Nov 15 
1 NATURE, Aug 9, 1930, p 201 


2 Ind Jour Phys, vol 4, pt 7, pp 541-556 
3 NATURE, Oct 18, 1930, p 603 





The Photo-Reaction of Hydrogen and 
Iodine Monochloride 


We are unable to accept the conclusions of Rollefson 
and Lindquist! that hydiogen and iodine mono- 
chloride do not react at ordinary temperatures under 
the influence of hght These authors maintain that 
the reaction H, - Cl=HCl+H does not readily take 
place because the Cl atoms resulting from the photo- 
dissociation of ICI are mostly in the unexcited state 
They consider that the accompanying reaction 


IC] + CI2 I-- Cl, 1s more probable We had already 
concluded certain experiments with H, and ICI before 
the above paper appeared, and had found, as we now 
find on repeating the work, that H, and ICI reacted 
rapidly in strong light if the hydrogen pressure were 
large compared with the pressure of IC] This must 
mean that conditions favour the greater probabihty 
of the reaction H, + CI - HCI -- H, and that excited 
Cl atoms may not be necessary for 1t to take place 
The idea, however, that IC] dissociates into normal 
atoms is not accepted now by the orginal investi- 
gators ? 

In some of our preliminary experiments we passed 
carefully purified hydrogen at atmospheric pressure 
and ICI at a pressure of about 20 mm into thin glass 
bulbs, which were then sealed off The reaction was 
very slow in artificial hght (electric globe), more 
rapid in diffuse daylight, and very rapid in direct 
sunlight, I, and HCl beg the main products We 
have also used hydrogen filtered through palladium and 
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dried over phosphoric oxide, and Kahlbaum’s purest, 
crystalline ICl No special precautions were taken to 
eliminate possible inhibitors except oxygen It ıs 
easy to understand why the 1eaction proceeds very 
slowly compared with the hydrogen-chlorine reaction, 
as the chain will terminate with the formation of 
10dine atoms 

We hope to publish some quantitative results very 
shortly D P MELLOR 

T IREDALE 





University of Sydney, 
NSW, Australia 


* Jour Amer Chem Soc, 52,2793 1930 
* Gibson, NATURE, 123, 347, 1929 Zeit fur Physik, 50,692, 1928 





Crystal Structure of Molybdenum Trioxide. 


CRYSTALS of molybdenum trioxide, prepared by 
subiming MoO, powder, obtained from the pure 
ammonium compound, have been examined with 
X-rays The crystals were small, thin, lustrous plates, 
parallel to 5 (010) 

Laue photographs showed orthorhombic symmetry 
Oscillation photographs about the three principal 
axes gave the cell size as 

a=3934002A 
b=13 9140 05 A. 
c=357+002A 
These seem to bear no relation to the crystallographic 
axial ratio given by Nordenslaold, 
a b c=03874 1 04747 

There are four molecules of MoO, per cell The 
space group 1s Qr, (bnm), since (R01) 1s halved if 
h+ lis odd, and (041)1s halved if k ıs odd The co- 
ordinates of the molybdenum atoms are as follows, the 
centre of symmetry being taken as origin 

wol t+4,vt+4, 4, wt+h, 54+4,4, uv 
u= 36°, v= 30°, approximately 

Intensity measurements are being made on an 
1onisation spectrometer, to fix the oxygen positions 

A full account of the structure will appear later mn 
the Zeitschrift fur Kristallographie 

Nora WOOSTER 

The Mineralogical Laboratory, 

The Museums, Cambridge, 
Dec 8 





The Emussion Bands of Sulphur 


H H van IDDEKINGE t has made the interesting 
observation that in the emission spectrum of sulphur 
produced by hum, such of the bands as were found by 
Rosen? and Henri and Teves? to be diffuse in the 
absorption spectrum, are entirely absent ‘This gives 
strong evidence in favour of the view of 'pre- 
dissociation ' 1n the molecule 

A few months ago, when I was working at King’s 
College, London, I obtamed spectrograms of the 
emission bands of sulphur by exciting them in a 
discharge tube containing sulphur vapour in the 
presence of high pressure argon Analysis of the 
bands is in progress, but I find on my plates all 
the bands recorded ın absorption by previous workers 
and many more towards the red end, and the bands 
are all sharp This indicates that argon helps in some 
way to arrest the pre-dissociation of the sulphur 
molecule Analogous influences of rare gases are 
known, for example, in the production of the Cameron 
bands, the Baldet-Johnson bands, etc 

In addition to the already known bands attributed 
to sulphur in the visible and the ultra-violet, a few 
new bands degraded towards the shorter wave- 
length side have been also photographed in the 
extreme ultra-violet beginning from about 22100. 


c2 


94. 


This system apparently extends into the region of the 
vacuum spectrograph, but until now I have not been 
able to make any attempt to photograph them there 
R K AsUuNDI 
Wilson College, Bombay, 7, 
Nov 14 
1 NATURE, 125, 858, 1930 


2 Zeit fur Phys , 43, 09, 1927 48, 545, 1928 
3 CR,179,1156, 1924, etc 





An Unusual Sex-Ratio 1n Red Deer. 


IT ıs the practice among stalkers in the deer forests 
of Scotland to shoot a certain proportion of the hinds 
each year after the stag-shooting season has finished 
So far as possible the hinds chosen are those called 
‘yeld’ or dry hinds’ A ‘yeld’ or dry hind ıs one 
which did not have a calf during the preceding season 
It may either never have had a calf or may have 
missed a season Consequently the 'yeld' hinds 
have no calf followmg them They are almost always 
pregnant at the time they are shot 

In September 1927, whilst staymg at Langwell, 
Caithness, I was informed by HG the Duke of 
Portland, K G, of a very wide-held belief amongst 
deer stalkers that these ' yeld’ hinds always had a 
male embryo in the uterus and never a female The 
Duke, being interested in this matter, sent me six 
pregnant uteri from * yeld’ hinds shot at the end of 
1927 On opening them it was found that five of the 
embryos were male and one female * In 1928 I 
received 17 uter Apparently the hinds had been 
shot much earlier in the season, for 1n none of these 
cases was 1t possible to determine the sex by ordinary 
visual examination The genital glands from the 
base of the kidney were accordingly sectioned, and 1t 
was taken that the presence of testicular tissue was 
positive evidence that the embryo was a male Of 
the 17 uteri, one proved not to contain an embryo at 
all, and in 3 other cases identification was 1mpossible 
The remaining 13 embryos were all male 

It will be seen that of the cases examined, 1n which 


~it was possible to sex the embryos, 18 were males and 


only one female 

I feel bound to mention that on arrival at Langwell 
in 1928 I was informed by the stalkers that one of the 
1927 uter had been sent by mistake, and that ıt was 
in all probability not taken from a ' yeld' hind, but 
even without relating this to the single female 1n the 
1927 cases, the figures appear sufficiently striking 

I am deeply grateful to the Duke of Portland, not 
only for his origmal suggestion, and for sending the 
specimens, but also for the kindly interest he has taken 
throughout 

I am also greatly indebted to Dr H S Davidson 
and Dr J S Sturrock, of the Obstetrical Department 
of the University of Edinburgh, who prepared the 
sections of the sex glands, and to Prof Arthur 
Robinson, of the Anatomy Department of the 
University of Edinburgh, who finally identified the 
preparations GLYN DAVIES 

The Jessop Hospital for Women, 

Gell Street, Sheffield, 
Dec 24 


* The Duke incorporated these results in a letter on this subject 
published 1n the Feld 





Behaviour of a New Species, Digitalis 
mertonensis 


Hysrips have often been obtaimed between Digi- 
tals purpurea and D ambigua, but 16 was not until 
1926 that a few F, seedlings were raised by crossing 
such hybrids «nter se 1 

These seedlings were giant, highly fertile, and showed 
no segregation of the parental characters They had 
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112 chromosomes and arose by & suppression of the 
reduction division in their parents, each of which 
had 56 chromosomes ‘The infeience was drawn that, 
as in other cases, 1t was the doubling of the chromo- 
some number that determined the regular pairmg of 
identical chromosomes, the formation of umform germ 
cells, and consequently fertility 

The new form has been carried on for five genera- 
tions and remains giant and tetraploid The linear 
measurements of the flowers are 4/2 times those of the 
diploid hybrid It throws about a quarter of less . 
fertile forms at each generation These are presumed. 
to amse through the occasional pairing and segrega- 
tion of the homologous chromosomes derived. from the 
opposite parents, as in Prov mula kewensis 2 

It crosses with the parental species, readily with D 
purpurea, less readily with D ambigua, but yields off- 
spring which, being triploid, are highly sterile There 
is no difficulty, therefore, in preserving the new form 
effectively uncontaminated by crossing, and we con- 
sider that ıt can conveniently be regarded as a new 
species Digitalis mertonensis 

Amongst the rare seedlings of D mertonensis x D 
ambigua was one small sterile plant showing all the 
characteristics of the F hybrid and none of the charac- 
teristics of the back-cross This plant proved to be -` 
diploid At meiosis its chromosomes failed to pair, as 
in the original hybrid It can only have arisen from 
an unfertilised germ-cell of 1ts female parent, thatis, by 
parthenogenesis ‘Thus the halving of the chromo- 
some number is associated with the removal of all 
the conditions associated with the doubling 

Since we see that (1) the halving of the chromosome 
number 1s directly determined by omission of fertilisa- 
tion (an intercellular phenomenon), while the doubling 
of the chromosome number 1s directly determined by 
the omission of reduction (an unrelated, intracellular 
phenomenon), and (2) in both cases the difference be- 
tween high and low chromosome number 1s associated 
with the difference between fertility and sterility, it 
follows that the change of chromosome number 1s the 
cause of the change of fertility rather than a parallel 
effect of a common cause 

B H Buxton 
C D DARLINGTON 


John Innes Horticultural Institution, 


Merton Park, London, S W 19, 
Dee 16 


1 Buxton and Newton, 7 Genet , 19 
? Newton and Pellew, J Genet , 20 





The Designation of Women Buologists 


I was very glad to see from Prof Cockerell’s letter 
in NATURE of Dec 20, that scientific men now realise 
the importance of continuity in & woman's name 
When I first married in 1911 and kept my own name 
I had to overcome the opposition of a number of 
the leading scientific people of that day, who bitterly 
objected to my utilising the laws of our countiy, 
which permit a woman. not only to use her maiden name 
throughout her married life, but also retain 1t as her 
only legal name The Royal Society even refused to 
continue a grant which I had from 1t unless I adopted 
my husband's name! So may I, as one who persist- 
ently kept her own name for scientific work (and has 
borne the brunt of the difficulty of doing so against 
an unreasoning antagonism), weleome and support 
Prof Cockerell’s suggestion that all women should 


do so ? 
MARIE C STOPES 
Heatherbank, Hindhead, 
Surrey, Dec 30 
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Vitamin B. 
ASSAY AND ViTAMIN DB, 


P pues separation of vitamun B into two factors, 
antineuritic and antipellagrous, a few years 
ago, led to considerable attention being devoted to 
the properties of this vitamm, with the result that 1t 
is now possible to distinguish at least four B 
factors, quite apart from any grouped under the 
name ‘Bios’, which may be necessary for the 
growth of lower oiganisms The factors are dis- 
tinguished by differences ın their chemical properties 
and physiological effects their differentiation has 
necessitated a revision of the methods of assay, 
since 1t ıs possible that a failure to respond to an 
addition to the diet 1s an indication of the absence of 
a factor other than that for which the test was 
designed In this type of research a preventive test 
is less delicate than a curative, whilst the growth 
test may be considered still cruder a single factor 
should cure the specific symptoms due to 1ts absence, 
preventive tests may test for more than one, whilst 
it 1s clear that a positive growth response can only 
be obtained when every factor 1s adequately sup- 
pled , and our knowledge of all the factors requned 
for growth 1s still incomplete, as the recent work on 
vitamin B has shown 

H W Kmnersley, R A Peters, and V Reader 
(Biochem Jour , vol 22,p 276, 1928) have analysed 
the pigeon curative test for vitamin B,, or the anti- 
neuritic factor By adherence to certain principles, 
the test can be made reasonably accurate and has 
been successfully used ın following the vitamin m 
its concentration from a yeast extract The birds 
should be 1n the laboratory for a month on a mixed 
grain diet before being placed on the diet of polished 
rice and only those developing symptoms within 
30 days should be used As soon as signs of head 
retraction appear the bird should be transferred 
to a warm room for 2 hours and given 50 mgm glu- 
cose in water by stomach tube this procedure 
eliminates birds showing false cures The ‘dose of 
extract must be given within 6-12 hours of the 
onset of symptoms and, provided the cure lasts 
more than l and less than 10 days, the amount of 
active principle present can be considered as directly 
proportional to the length of the cure After the test 
is over, the bird 1s given marmite and kept warm for 
a few days It ıs then placed on the stock diet 
again forabout a month, when 1t 1s ready for another 
period of polished rice feeding Individual birds 
show a remarkable constancy 1n the time symptoms 
appear after commencement of the experimental 
diet, but there 1s no correlation between this interval 
and the duration of the subsequent cure, or be- 
tween ıt and the colour or weight of the bird 

H Chick and M H Roscoe (bid , vol 23, p 498 , 
1929) have used the growth of young rats as a 
criterion for the presence of vitamin B, It 1s 
difficult to carry out a curative test with this 
animal, since there 1s only a very short mterval 
between the onset of acute symptom’ and death 
Reader has, however, been successful and has found 
that the adult rat requires about one pigeon day 
dose each day (quoted by Peters, the Harben 
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Lectures, 1929) Chick and Roscoe used synthetic 
diets free from vitamm B, vitamin B, was supplied 
as autoclaved yeast or as fresh egg-white After 
2-3 weeks the animals began to lose weight growth 
was resumed 1f Peters’ antineuritic concentrate was 
then administered The egg-white diet, however, 
did not maintain growth to maturity B C Guha 
and J C Drummond (tbid , vol 28, p 880, 1929) 
have used both the pigeon curative and the rat 
growth tests ın the latter, vitamm B, was supplied 
as marmite autoclaved at an alkaline reaction 

Chick and Roscoe (wd , vol 22, p 790, 1928) 
have used a similar method for the assay of vitamin 
B, young iats bemg placed on a diet complete 
except for this vitamin, and the B, factor bemg 
supplied as Peters’ concentrate It was found that 
the casemogen. used contained traces of vitamin B, 
unless 1t was reprecipitated with acetic acid and 
thoroughly extracted with alcohol before bemg 
heated at 120? Animals on this diet fail to grow 
but respond to a supplement contaiming vitamin D, 
If the supplement ıs not given, after about six 
weeks a generalised dermatitis appears, which can 
be cured by administration of the vitamin 

B C P Jansen and W F Donath (Mededeelangen 
van den Dienst der Volksgezondheid wn Ned -Indae, 
Anno 1927, Part 1) obtained highly active prepara- 
tions of vitamin B, from rice polishings by a process 
involving extraction with acid water, adsorption on 
fuller's earth, eleution with baryta, and fractiona- 
tion of the extract with silver sulphate and baryta 
The activity was precipitated with phosphotungstic 
acid, the precipitate decomposed with baryta, and 
after removal of barium the concentrated solution 
was treated with platimc chloride, which precipi- 
tated the vitamin Further purification was effected 
by acetone precipitation from alcoholic solution and 
by treatment with picrolonic acid or gold chloride 
0 012 mgm of the final fraction a day was sufficient 
to maintain pigeons in health over six weeks 
C Eykman (Kon Akad van Wetensch Amsterdam, 
vol 30, p 376, 1927) confirmed the activity with 
both pigeons and cocks The final product was 
obtained ın crystalline form, as a hydrochloride, a 
picrolonate, or a double salt with gold chloride 

Kinnersley and Peters (Biochem Jow , vol 22, 
p 419, 1928) have continued their work on anti- 
neuritic yeast concentrates (see NATURE, vol 121, 
p 516 1928) It 1s not yet certain whether the 
curative substance is the same as that obtained 
from rice polshings by Jansen and Donath the 
activity of the final product does not appear to be 
quite so great and 1ts properties are not quite the 
same  Inallwork on the concentration of vitamin 
B,, ıt has been found that the properties of the 
active fractions vary according to the nature of the 
accompanying impurities, so that methods de- 
veloped for use with an extract of rice polishings 
may not be applicable without modification to an 
extract of yeast The extract from the charcoal 
adsorption, after removal of metals, can be frac- 
tionated by successive additions of alcohol, the 
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vitamin passmg mto the portion soluble 1n 99 per 
cent ethyl alcohol The authors failed to get con- 
sistently successful results with a silver fractiona- 
tion, but were more successful with the use of 
phosphotungstic acid and platinic chlomde The 
most active preparations contained a day dose 
in 0027 mgm, but more lately some have been 
obtained with a curative activity of 001 mgm a 
day dose 

Guha and Drummond (loc c) prepared active 
concentrates from wheat embryo After extraction 
by means of acid alcohol, two different methods of 
concentration were employed ın the first, ım- 
purities were precipitated by lead acetate, and the 
activity adsorbed on norite charcoal at pH 4 5 and 
eleuted with acid alcohol 1t was then precipitated 
by phosphotungstic acid, adsorbed on silver oxide, 
and the product fractionated with alcohol Picro- 
lonic acid then precipitated impurities from the 
material, which was soluble ın alcohol The first 
product had a pigeon day dose of 0043 mgm In 
the second method, Jansen and Donath’s process 
was followed, namely, adsorption on fuller’s earth 
at pH 4-5 and eleution with baryta, and fractionation 
with silver nitrate and baryta followed by precipita- 
tion with phosphotungstic acid The product was 
then submitted to precipitation with platanic 
chloride, followed by gold chloride, at the last 
stage most of the activity passed into the precipitate, 
but ıt was observed that smaller doses of both 
precipitate and filtrate together restored growth in 
the rat or cured the pigeon than of either when 
given separately, suggestmg that vitamin B, may 
itself be composed of more than one factor The 
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figures indicate that the preparations were more 
active than the crystals obtamed by Jansen and 
Donath 

Although formule have been assigned to vitamin 
B, preparations, it does not appear that a pure sub- 
stance has yet been isolated <A certam amount 15, 
however, known about its properties It appears 
to be a tertiary base it 1s soluble m water and 
alcohol, but 1s unstable in the latter solvent when 
highly purified ıt 18 msoluble ın the other common 
organic solvents It ıs destroyed by alkal, but is 
stable to oxidismg and reducing reagents and to 
nitrous acid Cruder preparations give a definite 
Pauly reaction, but as purification proceeds the 
reaction becomes very weak Sulphur ıs absent, 
and the purer preparations do not give the xantho- 
proteic, purine, or Millon’s reactions In extracts 
from rice polishings, after treatment with lead 
acetate and concentration of the filtrate, vitamin B, 
1$ destroyed by fermentation and by heating to 
95°, and 1s removed by filtration through a Berkefeld 
filter (J L Rosedale and C J Oliverro, Bsochem 
Jour, vol 22, p 1362, 1928), although it will 
dialyse through cellophane 

The isolation from contentrates of supposedly 
pure substances and the fact that false positives 
may be given by the pigeon test have led to claims 
that different pure compounds are the vitamin 
J M Gulland and Peters (sàsd , vol 23, p 1122, 
1929) have exammed the claims that certain 
quinoline and glyoxaline derivatives have curative 
properties Without exception all those examined, 
including 4 (or 5) glyoxaline methylethyl carbinol 
hydrochloride and 2 6-dihydroxyquinoline, were 





smallest pigeon day dose was 0:0025 mgm, and : quite mactive when tested on pigeons by Peters’ 


0:015 mgm promoted good growth 1n rats 
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The Adler Planetarium of Chicago. 


HE Adler Planetarium is a new and striking 
feature on the shore between a small lagoon 

and Lake Michigan In plan it 1s dodecagonal 
the walls are faced with large slabs of red granite 
and it 1s surmounted by a dome The principal 
object of this new institution 1s explained on the 
dedication plaque that confronts the visitor when 
he crosses the threshold of the entrance lobby 
Hight sculptured figures by Vannelh, symbolising 
the eight principal planets, are disposed around a 
circular disc representing the sun, upon which 1s 
set the inscription “T'he Astronomical Museum 
and Planetarvum of Chocago—Grft of Max Adler— 
To further the Progress of Scuence—To guide to an 
Understanding of the Majesty of the Heavens—To 
emphasise that under the Great Celestial Furmament 
there «s Order, Interdependence and Unity—1930.”’ 
For this purpose the principal instrument is a 
large projection apparatus built by the firm of 
Zeiss on lines similar to those of the one described 
m NATURE for Dec 27,1924, p 937, and by which 
large audiences can watch the movements of the 
starry firmament as proJected upon the mside of 
the great dome of 68 feet ın diameter On the 
north and south sides of the dome are two spacious 
exhibition halls, while to the east of ıt are library, 
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| lecture- and work-rooms, and also the office of the 
| director, Dr Philip Fox 


. The Adler Planetarium is, however, designed on 
broader lines than those of a public hall for planet- 
ary demonstrations It includes a collection of 
important historical instruments used by astro- 
nomers in past centuries Among the more modern 
instruments are one of Sir Wilham Herschel’s 
reflecting telescopes, given by Sw Frank Dyson 
with the authorisation of the British Admuralty ; 
Burnham’s 6-inch telescope, loaned by the Um- 
versity of Wisconsin, with various mementoes of 
him, Nichols star heat radiometer from the 
Yerkes Observatory , refractors loaned by Carl 
Zeiss and by Richard E Schmidt, a large model 
of an observatory with movable dome, telescope, 
and floor, based on the US Naval Observatory 
An appropriate exhibit 1s an orrery by Isenbroeck, 
of 1737, while m wall-cases are displayed that 
important series of instruments of earlier date, 
known as the Mensing Collection, which was 
purchased en bloc ın January last by Mr Adler 
from the firm of Messrs Frederik Muller and Co, 
of Amsterdam. 

Whue keenly regretting the loss to Europe of 
so many astrolabes, armillary spheres, sundials, 
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early telescopes, sextants, and surveying instru- 
ments—all most interesting relics of the past—ait 
is well that the great country of America, where 
science 1s relatively so new, should have some 
material record of the tools by which astronomical 
knowledge has been painfully won, and taught, in 
the Old World Thanks to the generosity of yet 
another recruit to the ranks of noble benefactors 
who have given the United States its greatest 
institutions, Chicago now takes the lead among 
American cities equipped for the study of the 


instruments of ancient astronomers ‘Thanks to 
Dr Adler, withm a few months the city has ac- 
quired historical riches surpassed only by the famous 
collections of European cities, such as Munich, 
Dresden, Paris, London, and the Lewis Evans Col- 
lection at Oxford The selection has been ably made 
and arranged by Mr Adler's lieutenant, Dr Fox, 
and the instruments will be on view at the Chicago 
Centenary Exhibition this year, with the planet- 
anum as the most considerable side-show We 
require benefactors like Mr Adler in Great Britain 


Obituary. 


Sig Orro Brit, KCMG,FRS 


D G the last fifty years, and more especially 

in the last twenty-five, much has been done ın 
Great Britain to promote the advancement of the 
science of medicine, by providing facilities for the 
furtherance of research, both by the development 
of laboratories of high efficiency and also by the 
foundation of research fellowships to enable m- 
vestigators of promise to pursue ther work Many 
generous benefactors have taken a part m this work , 
some have built institutions or laboratories, others 
have endowed professorships, and others have 
founded research fellowships 

Amongst those who have devoted their benefac- 
tions to the foundation of fellowships, the name of 
Sir Otto Beit will always be honoured, not merely, 
or even mainly, for the magnitude of his foundation, 
which amounted to nearly a quarter of a mullion 
sterling, but rather for the breadth of view that 
determined the scope of the scheme that was founded 
as a memorial by him to his brother, the late Mr 
Alfred Bet Mr Alfred Beit had taken a consider- 
able mterest m certain proposals that had been 
made 1n the early years of the present century for 
improving the teaching of the earlier subjects of the 
medical curriculum of the University of London, 
and had made a gift of £25,000 towards this object 
and bequeathed a further hke sum for the same 
purpose The scheme failed to secure the necessary 
support of those concerned, and, consequently, the 
gft and the legacy ultimately lapsed, and reverted 
to the residuary legatee, Sir Otto Beit He decided 
to use the money to establish a memorial to his 
brother, to whom he was devotedly attached , and 
after consultation with, and advice from, Sir James 
Kingston Fowler, the late Prof Starling, and others, 
the scheme was promulgated in December 1909 as a 
* Memorial to his brother, Mr Alfred Beit, to pro- 
mote the advancement by research of Medicine, and 
the Allied Sciences 1n their relation to Medicine ” 

Although the scheme was originally drafted on 
the basis of the provision of a capital sum of 
£25,000 and the foundation of three fellowships, 16 
transpired that Sir Otto had increased the benefac- 
tion tenfold, and one, at any rate, of his advisers 
only learnt this by telephone from him, twenty- 
four hours before the announcement was made 
publicly This act exemplifies not only the great 
generosity of the donor, but also the decision with 
which he acted when he considered the proposals 
put before him were such as to deserve support 
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Although the Foundation 1s justly remarkable 
for its magnitude, 1t 1s more especially to be com- 
mended for ıts scope Many benefactors would 
have desired to impose limitations , some would have 
failed to realise that medicine can be furthered in 
any other way than by research directed to some 
immediate so-called practical object, for example, 
the eradication of some individual disease Not so 
m the case of Sir Otto Beit , and hence the inclusion 
in the scheme of the ‘‘ Allied Sciences 1n their re- 
lation to Medicine”? He was well aware of the 
close and intimate connexion of many sciences, not 
only with the science of medicine, but also with the 
practice of the art of medicine 

The actual scheme of administration of the 
Foundation was modelled on that adopted by one of 
the City companies, namely, the Worshipful Com- 
pany of Grocers, 1n its scheme for the award of the 
well-known Grocer Research Scholarships in Sam 
tary Science This City company in the early 
‘eighties established three scholarships for the pro- 
motion of research into the nature and prevention 
of disease, and always allowed 1ts scientific advisory 
committee a wide discretion ın interpreting the 
relation of the proposed research to the actual 
practice of medicine, and many Grocer scholars 
have made notable additions to knowledge ın physio- 
logy and 1n pathology as well as 1n pute medicine, 
and thus medicine has been assisted both directly 
and indirectly This same policy has characterised 
the awards of the Beit Fellowships , and the record. 
of the discoveries of the Beit fellows 1n the course of 
the last thirty years ıs one of which any Founda- 
tion might be justly proud Sir Otto Beit, as 
chairman of the Beit Trustees, took a personal and 
active interest 1n the work of the fellows, and was 
remarkably conversant with their work, as through- 
out his life he took a lively interest ın the progress of 
medical knowledge 

In November 1928 he made another very notable 
benefaction to medical science, by giving King Ed- 
ward’s Hospital Fund £50,000 for the purchase of 
radium for the benefit of London hospitals, and 
shortly before his death he gave a further £8000, 
required by King Edward’s Hospital Fund to com- 
plete the purchase of a further quantity of radium 
Here again the value of the gift was greatly m- 
creased by the wise foresight of the donor Many 
donors would have been satisfied by merely provid- 
ing radium for the relief of sufferg, but Sir Otto 
Beit went much further by saying that he “ should 
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like the Committee to endeavour to secure that the 
hospitals thus to be provided on loan with radium, 
should be preferably those ın which the cure of 
disease, or the alleviation of suffering, 1s associated 
with a keen interest in the furtherance of knowledge 
‘for the relief of man’s estate’ " 

This shows very clearly the wide view and the 
profound interest he took in the advance of know- 
ledge, and his great faith m the paramount necessity 
of research Few laymen had such an intelligent 
appreciation of the problems of medical research, 
and of the need of much patient work before the 
realisation of success , and he was not one who was 
always expecting immediate and striking results 
to follow on a programme of work 

Sir Otto Beit was elected a fellow of the Royal 
Society ın 1924, and certainly ıt may be said of him, 
in the words of the statutes of the Society, that he 
had “rendered conspicuous service to the cause of 
Science ” JoHN Rose BRADFORD 





ON the death of Sir Julius Wernher ın 1912, Sır 
Otto Beit took his place as a representative of the 
Crown on the Governng Body of the Imperial 
College of Science and Technology, thus preserving 
unbroken the close connexion of the College with 
the famous firm of Weinher, Beit and Co Sir 
Julus Wernher himself was an original member of 
the Governing Body, and took an mfluential part 
in the negotiations which led to the foundation of 
the College ın 1907 Practically the whole of the 
endowment of the College since 1ts mcorporation 
has been provided by Sir Juhus Wernher, Mr 
Alfred Beit, and Sir Otto Beit 

Sir Otto Beit was an active and mspiring member 
of the Governing Body A firm believer in the ın- 
tellectual and practical value of the highest scientific 
education, he did everything in his power to pro- 
moteit In 1913 he created a Trust Fund, which 
heincreased later to £26,500, to provide for Research 
Fellowships tenable at the College and open to men 
and women of European descent by both parents, 
but otherwise of any nationality, being gradu- 
ates of universities within the British Empire 
From time to time he gave sums of money, amount- 
ing to £32,500 m all, towards the cost of the Im- 
perial College students’ hostel and of the extension 
to the hostel and the students’ union which forms 
part of a new building now nearing completion 
His other gifts, which were many in number, 1n- 
cluded a sum of £10,000 towards the general 
development of the College 1n a time of financial 
stringency 

These benefactions are illustrative not only of 
Sur Otto Beit’s generosity, but also of his good 
judgment He never gave money away indiscrimin- 
ately , he had a clear insight as to the right thing 
to do at the nght moment He was always ready 
to: be guided, but never allowed himself to be 
swamped by the enthusiasm of others It was this 
quality which brought him the full confidence of 
his colleagues, and when in 1919 Sir Francis Mowatt 
resigned the chairmanshrp of the finance committee 
of the Governing Body shortly before his death, 
there was no hesitation about the appointment of 
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his successor Sir Otto Beit continued to hold 
this important post until his death, and though he 
was greatly handicapped in recent years by ill- 
health, he worked untaringly to further the interests 
of the College He interested himself not only in 
the government of the College, but also in the life 
of the students, many of whom are indebted to him 
for unobtrusive acts of kindness We have lost a 
great friend and a great benefactor 
H T TIZARD 


Pror C E Moss 


Tug death on Nov 11 last of Prof C E Moss, 
at his home in Johannesburg, at the age of sixty, 
1S a serious loss to South African botany and to 
systematic botany at large Charles Edward Moss 
was a native of Cheshire, the youngest child of a 
Nonconformist minister who settled at Halifax m 
1874 He gained his early education at elementary 
schools 1n that town, eventually becoming a pupil- 
teacher At the age of twenty-three he had a 
serious illness and his convalescence involved 
spending much time ın the open air This led toa 
keen 1nterest 1n field botany and close acquaintance 
with the local naturalists, who were at that time 
avery active body Moss thus became a competent 
field botanist before he was able, at twenty-five 
years of age, to go to the Yorkshire College, Leeds, 
and work for his degree as well as his teacher's 
certificate At Leeds he found Miall's teaching 
and outlook very acceptable, and 1n 1896, when 
the late Dr W G Smith went to Leeds as lecturer 
in botany, Moss was greatly attracted by the new 
method of studymg and mapping plant commun: 
ties in the field which had been maugurated in 
Scotland by Smith's elder brother Robert 

Moss took his degree ın 1898 and collaborated 
with Smith in the first primary survey ’ of vegeta- 
tion to be made in England (Leeds and Halifax 
district), published ın the Geographical Journal in 
1903 He also published several minor botanical 
studies in local journals After leaving Leeds he 
taught at a school m Bradford, and later at Bruton 
m Somerset, where he applied the new method to 
the local vegetation with conspicuously successful 
results In the Somerset paper, too, which was 
also published by the Royal Geographical Society 
(1907), he worked out a logical system of units of 
vegetation which he elaborated later m another 
publication (1910), and which was made the basis 
of the treatment adopted in “Types of British 
Vegetation” (1911) Moss was anxious to leave 
schoolmastering, and m 1902, at some financial 
sacrifice, he migiated to Manchester and lectured 
in biology at the Municipal Trauung College, at the 
same time improving his knowledge of general 
botany by attending honours lectures at the 
University 

In 1904 the Buitish Vegetation Commuttee was 
founded to facilitate the co-operation of the small 
band of active workers on the survey of British 
vegetation. Moss was one of the original and 
certainly one of the most valuable members of 
the Committee His acute logical mind and his 
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inreasmgly critical knowledge of species were of 
the greatest use in accelerating the rapid advance 
in our knowledge of British vegetation which 
marked the first decade of the century While at 
Manchester he undertook a survey of the Peak 
district which gained him his D Sc degree and was 
published much later (in 1913) by the Cambridge 
University Press In 1907 Moss was invited to go 
to Cambridge as Curator of the University Herba- 
rum, and gladly accepted the invitation, though 
again at some financial sacrifice He Joined 
Emmanuel College as an advanced student and 
took his B A degree by research During the ten 
years he was at Cambridge he lectured 1n systematic 
botany, demonstrated to the elementary students, 
and was very active ın field work 

From about 1910 Moss turned more and more 
to critical systematic botany After publishing 
several excellent and illumimating critical papers 
on different small genera, he conceived the idea of 
a new British flora on a monumental scale ‘This 
the University Press agreed to pubhsh as the 
* Cambridge British Flora", and vol 2, deahng 
with the Amentifere and allied famihes, to which 
Moss had paid special attention, appeared in 1913 
The outbreak of War, however, seriously com- 
promised the financial prospects of this ambitious 
undertaking, and, together with other difficulties, 
led to the suspension of the work, only one other 
volume (vol 3) appearing, under the editorship of 
an old pupil, Mr A J Wilmott of the British 
Museum, after Moss had left England 

In 1917 Moss was appointed to the professorship 
of botany at Johannesburg, and here he gradually 
developed a very living and flourishing department, 
which was becoming a centre of research on South 
African floristics At the same tame Moss applied 
himself with characteristic energy and thoroughness 
to the task of becoming acquainted with the South 
African flora He found that the published and 
herbarum material was to a large extent un- 
trustworthy, and he set himself to revise various 
groups, travelling widely for the purpose for he 
was never content until he had seen the species 
he studied in their native habitats He had pub- 
lished very httle since he went to South Africa, 
but he had a large amount of material in hand 
Another five years would almost certamly have 


seen the appearance of so great a body of accurate , 


systematic work as would have securely established 
his repute as a critical taxonomist of high rank 
Moss was a man of singularly acute, logical, and 
independent mind With no adventitious advan- 
tages, he fought his way by sheer ability, hard work, 
and devotion to his subject, to a high place in the 
science After attaining one reputation as a ploneer 
ecologist, he was making another, no less dis- 
tinguished, as a taxonomist, and only his untimely 
death has prevented its full fruition A GT 





Pror FELIX Losnis 


By the death at Lerpzig on Dec 8 of Prof Felx 
Lohnis, the science of bacteriology has sustained 
a serious loss Lóhms was born in Dresden on 
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Aug 3, 1874 After he left school and before he 
finally turned his attention to academic work, 
he was engaged 1n practical agriculture for several 
years In 1901 he received the degree of Ph D 
from the University of Lerpag, and in 1905 he 
became responsible for the instruction and research 
in agricultural bactenology in that University 
During the period 1905-1914 Lohnis's imvestiga- 
tions did much to clarify the position of his subject 
The chief contributions of his department were 
concerned with methods, the seasonal variation m 
bacterial activities, the decomposition of calcrum 
cyanamide, and nitrogen fixation ‘This period in 
Lohnis's career was also notable for the publication 
of a manual of methods which has been translated 
into several languages, a text-book which 1s stall the 
best work of its kind on the subject, and the well- . 
known “ Handbuch der landwirtschafthchen Bak- 
teriologie ", which ıs the only comprehensive and 
critical review of the hterature im existence In 
1912 Lohnis had attamed a position of such emm- 
ence among agricultural bacteriologists that the 
British Association extended to him an invitation 
to address Section M (Agriculture) at the Dundee 
meeting 

In the spring of 1914 Lohnis was offered and 
accepted an appointment in the United. States 
Department of Agriculture, and 1n 1923 he took 
over the direction of the Department's work on the 
bactertology of sols Between 1914 and 1923 he 
devoted much of his time to researches on the hfe- 
cycles of the bacteria The results of this work, 
contamed in a monograph published ın 1921 and in 
other papers, are of a far-reaching nature, challeng- 
ing as they do the fundamental principle of mono- 
morphism, upon which the science of bacteriology 
has been built Whether all Lohnis’s views will 
be accorded general acceptance 1s still uncertain, 
but there 1s no doubt that his investigations on the 
life-histories of bacteria will exert a profound mfu- 
ence upon the ultimate development of the science 

In 1995 Lohnis returned to the University of 
Leipzig as professor of agricultural bacteriology and 
soil science, and 1n a very short time he had under 
his direction a volume of work which was probably 
greater than that undertaken by any other depart- 
ment of the kmd in Europe ‘The chief contribu- 
tions of the later years are those which deal with 
the fermentative and other changes which take 
place 1n the making of the various types of farm- 
yard manure and in the preservation of forage 
crops In 1929 Lohns became editor of the 
Zentralblatt fur Bakterwlogwe, Abt II, and a short 
time before his death he was at work upon a new 
edition of his “‘ Handbuch ”’ 

Those who have had the privilege of working 
under Lohnis will always treasure the remembrance 
of his enthusiasm and mspired direction In the 


, planning, conduct, and supervision of research he 
' was unsurpassed, and his intuition frequently 


proved to be of quite an exceptional nature In 
such matters his extensive and accurate know- 
ledge of the hterature of his subject was of the 
utmost value It also enabled him to detect at 
once the rather frequent modern practice of 
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publishing, as new discoveries, already well-estab- 
hshed facts Of all such tendencies, as well as of 
work carried out ın a perfunctory manner, he was 
most intolerant and did not hesitate to express his 
Opinion in emphatic terms — His later publications 
were often greatly condensed and consequently 
difficult to read As a result he has sometimes 
been misunderstood and has not always received 
the credit to which his work entitles him His 
contributions to science, however, have been out- 
standing and will yet cause his name to be placed 
among those of the pioneers m bacteriological 
work 


— 


Dr P PINKERTON 


PETER PINKERTON was born m Kilmarnock on 
Jan 8, 1870, and received his early education at 
the Academy there At the University of Glasgow 


he gained the degree of M A with highest honours | Association forty-eight years ago, attended the 


in mathematics, and afterwards he studied for 
two years at the Royal College of Science, Dublin 
After a period of six years as mathematical master 
in Allan Glen’s School, Glasgow, he was appointed 
head of the mathematical department of the Royal 
Academical Institution, Belfast, a position which 
he resigned after a short tenure to take up a sımı- 
lar one 1n. George Watson’s College, Edinburgh 
Sixteen years ago he was appomted Rector of the 
High School of Glasgow, and he discharged the 
varied and responsible duties of that post with 
marked success and increasing distinction until his 
death on Nov 22 last 

Dr Pinkerton was a very great teacher He had 
an exceptionally alert mind and an unfailing sense 
of humour About a very clever student he once 
remarked, “ He wil make a poor, poor teacher , 
he never had a difficulty”? His own outstanding 
success was largely due to his complete sympathy 
with all his pupils He appreciated the difficulties 
of the dull, as well as the eager curlosity of the 
brilhant 

Under Dr Pmkerton's mspiration and guidance, 
marked developments took place in the High School 
of Glasgow The intellectual and social hfe was 
quickened, and the provision of splendid playing 
fields opened up a new era m athletics Quietly 
and unobtrusively he devoted all his powers of 
mind and heart to the welfare of the School in all 
its aspects, and its betterment was his constant aim 

Dr Pinkerton was a promment member of the 
Edinburgh Mathematical Society, and served as 
secretary, as president, and as first editor of 
Mathematwal Notes He frequently contributed to 
the Proceedings, and was the author, ın collabora- 
tion with the late Prof Gibson, of a book on the 
“ Elements of Analytical Geometry " "Throughout 
this volume old students have no diffieulty in 
recognising his characteristic methods of treatment 
and exposition 

The University of Glasgow, for which Dr 
Pinkerton acted as examiner for degrees in mathe- 
matics at various times, conferred on him the 
degree of D Sc 1n 1909 and of LL D a few months 
before his death 
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Dr H Borns 


TRE death of Dr Henry Borns on Dec 12 last, 
at the age of seventy-five years, removes a very 
familar figure from the meeting-places of scientific 
societies 1n. London Until the last year or two, 
when ill-health made his attendances not so regular, 
he was present at nearly every meeting concerned 
with physics or subjects related thereto Always 
one would find him busily reporting the proceedings 
(for many years he acted as reporter for Engin- 
eervng) and anxious to supplement his notes by a 
talk with the lecturer and a perusal of the manu- 
script Although he was thus well known to the 
secretaries of the societies, few people seem to have 
known him intimately He seldom volunteered 
information about himself, and he probably led a 
rather lonely life apart from his meetings He was 
born ın Austria, but must have come early in life 
to England, for he became a member of the British 


Montreal meeting m 1884, and missed very few 
meetings since that date He joined the Physical 
Society ın 1895, and was an original member of the 
Faraday Society 

Dr Borns ın the course of his work acquired. 
a wide knowledge of physical subjects and his 
reports displayed expert discrimination His notes 
were made without ordinary shorthand, 1n a curious 
abbreviated script, presumably legible to himself 
but a terror to his correspondents, for he used 1t 
in his letters also He was a kindly soul, always 
anxious to be of assistance to the secretaries with 
whom he came into contact, and punctual in keep- 
ing his promises for the return of manuscripts lent 
to him For half a century in a quiet way he 
served science well and faithfully, by giving 1t the 
best form of publicity—that based on accurate and 
well-informed records His many scientific friends 
will miss him greatly 





WE regret to announce the followmg deaths 


Mr J. H Emerton, an authority on American 
spiders and formerly secretary of the New England 
Federation of Natural History Societies, on Dec 5, 
aged eighty-three years 

M Henr Gall a former president of the French 
Society of Civil Engineers and president of the In- 
dustrial Chemistry Society, aged sixty-eight years 

Prof Emile Gley, professor of general biology in the 
Collége de France, who was known for his work on 
the ductless glands, particularly the thyroid and 
parathyroid, aged seventy-three years 

Dr O P Hay, formerly of the Carnegie Institution 
of Washington, known for his researches in Pleisto- 
cene paleontology and as author of the * Catalog and 
Bibhography of the Fossil Vertebrates of North 
America ", on Nov 2, aged eighty-four years 

Prof E W Hyde, formerly professor of mathe- 
matics at the University of Cinemnati and vice- 
president m 1891 of Section A of the American 
Association for the Advancement of Science, aged 
eighty-seven years 

Vice - Admiral Sir Charles Royds, KBE, who 
served as first lieutenant of the Discovery in the 
British Antarctic Expedition of 1901-4, on Jan 5, 
aged fifty-four years 
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News and Views. 


THE important announcement has just been made 
that ın the near future there will be established in 
the vicinity of Toronto an astronomical observatory 
which will rank with the world’s greatest institutions 
of this kind. It will be erected by Mrs D A Dunlap 
and her son, D Moffat Dunlap, as a memorial to the 
late David A Dunlap, who died on Oct 29, 1924, and 
will be known as the David Dunlap Observatory 
Astronomy and geology were both favourite studies 
of Mr. Dunlap, but the former had a peculiar attrac- 
tion for him He was a keen student of the heavens, 
and always hiked to share his knowledge with others 
This project has been under consideration for the last 
five years and will now be brought to completion 
In working out the plans, Mrs Dunlap has had the 
assistance of Prof C A Chant, head of the Depart- 
ment of Astronomy of the University of Toronto 


THE outstanding feature of the David Dunlap 
Observatory will be a large reflecting telescope seventy- 
four inches ın diameter ‘There is only one of greater 
aperture ın the world, namely, that on Mount Wilson 
in California The instrument was ordered some 
time ago from the firm of Sir Howard Grubb, Parsons 
and Co, of Newcastle-on-Tyne It will be housed in 
a circular metal building, such construction being best 
for this purpose The observatory building will be a 
beautiful structure in the classic style It will be 
erected on a suitable site near Toronto, 1n the midst of 
a large acreage which will be converted into a park, 
to be known as the David Dunlap Park When the 
observatory is completed, ıt wil be under the De- 
partment of Astronomy of the University of Toronto, 
while the park will be developed 1n a scientific way 
by the Faculty of Forestry The new institution 
will bring distinction to the University, the city, the 
province, and indeed the whole Domimon It will be 
an enduring memorial to a worthy citizen 


In a recent leading article (see NATURE, Nov 22, 
1930, p 797) we pointed out the urgent need for in- 
creased attention to the systematic study of the 
Indian peoples and cultures in view of the probable 
political conditions of the future Bearing on this, 
it may be mentioned that Loid Winterton, in the 
Empire Review for January, closes an article discussing 
the problems of form and organisation 1n the govern- 
ment of India, with which the Round Table Con- 
ference has been concerned, by very pertinent illustra- 
tion of the extraordinary range of variation in the 
peoples whose destiny 1s being decided — Discussion 
since the Conference opened has served to bring out 
even more clearly the fundamental importance, be- 
neath the purely political problem, of questions of 
race, of religion, and of culture At the same time, 
letters to the Press, such as that from Mr Codrington 
which appeared in NATURE of Dee 13,1930, p 919, 
and the correspondence 1n the Observer and elsewhere, 
while directing attention to such facilities as exist 
in England for Indian studies which are essential to 
the understanding of these questions, have emphasised 
their madequacy 
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STRONG support for the views on the question of 
anthropological studies ın India itself, which we our- 
selves expressed, may be drawn from the presidential 
address delivered in the Anthiopological Section at 
the seventeenth Indian Science Congress held last 
year at Allahabad and now available in the recently 
published congressional proceedings (Calcutta Asiatic 
Society of Bengal, 1930 15 rupees) The president, 
the Rev P O Bodding, most urgently impressed 
upon his hearers the necessity for a record of the 
facts relating to custom, even the commonest facts 
of everyday hfe Admitting the attraction of theory, 
he pointed out that an unbiased and uncoloured 
record of the facts 1s an essential preliminary to study, 
and alone affords any certainty of permanent value 
Mr Bodding 1s primarily and indeed solely interested 
in the scientific aspect of the matter but he made 
use of a cogent argument in support of his plea, the 
force of which ıs equally, if not more, applicable in 
relation to the bearing of anthropological study upon 
the problems of administration In India to-day, 
he urged, change in custom 1s taking place continu- 
ously and everywhere He quoted from his own long 
experience among the Santals, where, for example, 
their attitude of mind in marriage customs appears 
to have changed entirely, passing, 16 would seem, from 
an attitude of potential hostihty to one of union with 
the ‘ parties of the other part’, while in religion, 1t 
ls now customary to find that at the celebration of a 
Hindu festival the greater number of the participants, 
and those who make the most noise, are Santals, 
officially classified as ‘animuists’. It 1s obvious that 
if from the scientific point of view 16 1s important that 
a record of the facts should be preserved at the earliest 
possible as well as at the later stages of development, 
16 1s no less important that the administrator should 
have an exact knowledge of the changes that are 
taking place and of their direction 


A CURIOUS feature of the industrial situation 1s the 
pronounced shortage of administrators competent 
to direct and organise industry on the scale which 
the magnitude of modern industrial combines and 
their international relationships require Men of the 
requisite ability are not automatically produced by 
the present system On the contrary, authorities 
such as M Henn Fayol have pointed out that under 
the speciahsation involved in rationalisation the 
departmental manager or executive rarely has the 
opportunity of gaming the wider experience which 1s 
essential in higher administrative duties It has been 
authoritatively estimated, moreover, that in the case 
of the managing director even of a highly technical 
organisation, the amount of technical ability essential 
1s only 10 per cent as compared with 50 per cent of 
administrative ability, and even in the head of a 
technical department 35 per cent of admunuistrative 
as compared with 30 per cent of techmical ability is 
required Such factors accordingly present serious 
obstacles ın the promotion or traimung of staff for 
promotion to the higher admunistrative positions 
Valuable work to remedy this state of affairs 1s being 
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done ın Europe by the Internatıonal Management 
Institute founded ın 1927 by the XXth Century 
Fund, the International Labour Office, and the Inter- 
national Committee for Scientific Management This 
Institute has already made a number of important 
studies on the application of scientific management 
1n special factories, in banking, and m railway under- 
takings, and 1s fast becoming a clearing-house of world 
information and a focus of activity on all questions 
covered by the resolutions of the World Economic 
Conference 


In Great Britain the Institute of Industrial Adminis- 
tration 1s carrying out similar work, and claims to 
have united in a comprehensive view the principles 
underlying the various aspects of mdustrial adminis- 
tration It aims, further, at establishing industrial 
administration among the recognised professions , and 
with the further objects of education and the main- 
tenance of high standards of skill and responsibility 
among 1ts members, has modelled itself to some extent 
on the Imes of established professional institutions 
In opening a public discussion on Dec 12, Mr A § 
Comyns Carr, president of the Institute, pointed out 
that modern competition calls for a higher standard 
of administration, to eliminate waste and reduce costs 
of production, as well as ın the introduction of new 
methods, and this 1s true of all sizes of business under- 
takings and of marketing as well as of production 
Mr Comyns Carr beheves that the foundations of the 
knowledge required can be laid by suitable reading 
and instruction, and that examination can test these 
foundations and the capacity for initiative and 
common sense Primarily, in its educational work, 
the Institute 1s an examining and not a teaching body 
Arrangements are now being made by educational 
authorities to provide instruction by lectures m some 
or all of the subjects of the Diploma of the Institute, 
and this work ıs supplemented by the formation of a 
Students’ Society to provide reading courses at very 
moderato fees 


ONE of the present Government's measures for 
assisting agriculture has been the Land Drainage Act 
of 1930 It would appear to be a popular subject with 
politicians, and recent governments, when asked what 
they have done for agriculture, have generally been 
able to give good accounts of what they have done 
to encourage the drainage of agricultural land The 
eynic asks why this zeal for draining, when the land 
that ıs already drained cannot produce crops at a 
profit There has, however, been a definite need for 
the present Act, and Mr A T A Dobson has explained 
this and the provisions of the Act very clearly and 
concisely in a paper read recently at the Surveyors’ 
Institution Rationalisation ıs a universally-acclaimed 
palhative for our economie troubles to-day Agricul- 
ture cannot expect to escape, nor does 1b deserve to 
This Act rationalises one thing in agriculture, the law 
of land drainage , 1t 1s intended to produce order out 
of something approaching chaos Previously there 
was a large number of drainage districts under the 
jurisdiction of authorities of different types, and 
there was too much clashing of responsibilities and 
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interests Large rivers were rarely dealt with satis- 
faetonly The War years caused drainage works to 
fall badly into arrears In 1926 trouble arose in the 
Great Ouse district in the form of passive resistance 
to the payment of drainage rates A special Com- 
mission was set up in consequence, followed by a 
Royal Commission to investigate the whole question 
of the law of land drainage 


Tur present Land Drainage Act follows closely the 
recommendations of the Royal Commission, and most 
of Mr Dobson’s paper 1s devoted to an explanation 
ofits provisions The general effect 1s that there will 
be two classes of drainage authority the catchment 
board, responsible for all works on 15s main river, with 
supervisory jurisdiction over a wide area, and with 
considerable powers of raising revenue, and the 
ordinary drainage board, called within a catchment 
area an internal drainage board, responsible for the 
drainage of limited areas Mr Dobson then describes 
the methods of financing the dramage operations of 
these two types of authority, explains other points in 
the Act, and concludes by clamnmg that ‘ the Act 
provides the necessary machinery for securing that, 
1n future, all the waterways and drainage channels in 
England and Wales can be kept in a proper state of 
efficiency, including main rivers” If this proves to be 
the case, a very useful and necessary Act has been 
passed 


REPRESENTATIVE exhibitions of Biitish chemical 
plant are of infrequentoccurrence Though the lastone, 
held m 1926 ın conjunction with the London meeting 
of the Society of Chemical Industry, was very suc- 
cessful, a favourable opportunity for repeating this 
venture has so farnot occurred A unique opportunity 
for remedying this state of affairs and for bringing 
British chemical plant to the notice of the chemical 
and allied industries throughout the world will occur 
next July on the occasion of the jubilee celebrations 
of the Society of Chemical Industry The British 
Chemical Plant Manufacturers’ Association has de- 
cided, ın co-operation with the Chemical Engineering 
Group of the Society, to stage an exhibition which 
will be open during the whole week of the celebrations, 
July 13-18 inclusive, at the Central Hall, Westminster 
The exhibiting are& wil be twice as great as in 
1926 The exhibition will cover all types of plant, 
apparatus, instruments, constructional materials, and 
general equipment required by the chemical industry 
and the numerous other branches of industrial activity 
associated with ıt Only makers of British plant will 
be ehgible to exhibit There will be a section devoted 
to the work of the various research associations 
and to the Department of Scientific and Industiial 
Research , this will be organised on non-trade lines 
by the Chemical Engineering Group of the Society 
of Chemical Industry, and ıts object will be to demon- 
strate the important part which science plays in the 
development of British industry and in the control of 
the products Admission to the exhibition will be 
free, and invitations will be widely distributed to 
those who are interested im British chemical plant 
The public will also be admitted free on the Friday 
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afternoon and the Saturday Special steps will be 


taken to ensure the production of a fully classified | 


catalogue, which wil be supplied free either on 
admission or on application to the British Chemical 
Plant Manufacturers’ Association Further informa- 
tion regarding the exhibition can be obtaimed from 
the office of the British Chemical Plant Manufac- 
turers’ Association, 166 Piccadilly, London, W 1 


THE Newcastle-upon-Tyne Electric Supply Co and 
its associated companies supply an area exceeding 
4000 square miles, extending from Scarborough to 
Alnwick and including York The power supplied 
is used for domestic purposes, mining, shipbuilding, 
engineering, and general manufacturing The system 
of supply 1s three-phase alternating, at voltages ranging 
up to 20,000 Naturally, the accurate metering of all 
this energy was a problem of great drfficulty A full 
description of the difficulties and the methods by 
which they have been overcome 1s given in a papel 
read to the Institution of Electrical Engineers ,on 
Jan 2by E Fawssett and G E Moore The records 
show that good meters need not be examined oftener 
than once a year Small meters are only examined 
once in every two years and very small meters once 
in every four years The meter readers use motor 
cars which carry the testing equipment, including 
check meters Each car carries two testers, each of 
whom must be able to drive the car and perform all 
the routine tests About forty cars are always at 
work, and the performances of the meters under a 
variety of conditions are tested, the larger meters 
being subjected to more thorough tests It ıs found 
that the lower bearing of the meter disc, which re- 
volves on a veitical spindle, 1s the most unsatisfactory 
pait of the whole metez Oil ıs used to prevent rust, 
and the pivot and the jewel are immersed in it 
Considermg that electric meters are running some- 
times for years at a stietch with a maximum ın- 
accuracy of sometimes less than one per cent, ıt will 
be seen to what a pitch of perfection manufacturers 
have developed them It 1s satisfactory to learn that 
the cost of the elaborate arrangements made to safe- 
guard the revenue of the Newcastle company by 
accurate metering 1s less than the thousandth part of 
the revenue 


In 1914 the developments 1n the design of thermionic 
relays enabled a telephone cable to be laid across the 
United States from ocean to ocean Each relay has a 
filament from which electrons are hberated when ıb 
is heated by current from a battery The most 
desirable filament at present m use is that used in 
the circuits of the Bell Telephone System It consists 
of a platinum alloy the surface of which 1s coated with 
a mixture of barum oxide and strontium oxide A 
minute trace of barium m each filament permits the 
use of a much smaller amount of power for heating 
We learn from the Bell Laboratorves Record for October 
that a quarter of a millon telephone repeaters are in. 
everyday use The amount of barum used for each 
filament 1s only about one-sixth of a microgram For 
all the tubes m use the total amount of the barum 
effective in the emission. of electrons 1s not more than 
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the twentieth of a gram A clean tungsten filament 
required 35 watts for heating as compared with only 
2 2 watts required for a filament coated with barrum 
Multiplying the quarter of a million tubes in use by 
the eost of the current taken from storage battenes, 
we see how the minute quantity of barum utilised 
in accordance with the methods found by fundamental 
research effects & great saving in the commercial 
working of the system Experiments are quoted that 
prove the remarkable fact that the electron current 
which 1s possible at any heating temperature from a 
single layer of barium atoms on a platinum wire 1s 
enormously greater than the current which could be 
obtained from a filament of either substance alone 


SIncE 1926 there has been issued at Woods Hole a 
paper devoted to the work and workers at the Marine 
Biologieal Laboratory and the Bureau of Fishernes 
Laboratory With the mcreasing number of workers 
at Woods Hole the need for some such organ 1s appar- 
ent The Collecting Net, as 16 1s called, 1s issued weekly 
during the summer months, and contains, besides 15ems 
of locai interest to workers, short summaries of some 
of the research carried out at the laboratoires, each 
accompanied by a critical review A glance at last 
year’s issues, together with the directoiy of mvesti- 
gators, emphasises how Woods Hole becomes during 
the summer months a great meeting ground for bio- 
logical workers, who form a unique community some 
hundreds strong But this centre of biology 1s to be 
even further enriched by the addition of the largest 
oceanographic institution in the world The issue of 
the Collecting Net for Aug 30 of last year contains 
plans and details of the proposed Woods Hole Oceano- 
graphic Institution, the construction of which has 
already begun The Institution has been endowed by 
the Rockefeller Foundation with grants of 1,000,000 
dollars to finance the buildings and equipment, and 
1,000,000 dollars as a permanent endowment fund 
An additional working grant of 50,000 dollars a year 
has been promised for a period of ten years The 
Institution 1s under the directorship of Dr Henry B 
Bigelow, and ıs to be a four-storied building with 
about fifty rooms and three or four large laboratories 
for student investigators From here an ocean-going 
research vessel will operate in the Atlantic The ship, 
105 feet long at the water-line and with a displacement 
of about 380 tons, will be a two-master with ketch 
rigging, fitted with an auxiliary Diesel engine Work 
has already started on this vessel, which 1s being built 
at Copenhagen ‘The Institution will possess a resident 
staff of eight or ten workers, who will remain at Woods 
Hole all the year round It ıs hoped that building 
will be completed so that the laboratory will be able 
to open its doors next summer 


On Jan 6 a film on “ The Sirex Woodwasp and 
its Parasites " was shown privately at the London 
Pavihon This film ıs the first attempt at applymg 
the talking-film to biological research The wood- 
wasp is responsible for serious havoc to timber, 
especially ın New Zealand ‘This film is to form 
the first of a series dealing with the habits of the 
more important Empire forest insects It 1s to be in. 
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corporated also m the new “Secrets of Nature" series 
of films, whieh will be produced this year Many 
excellent silent films of scientific subjects, especially 
relating to natural history, are already available, and 
the use of the sound-film for hike purposes 1s therefore 
to be welcomed Educational films are shown in 
vanous theatres throughout the country, comprising 
biology, chemistry, other branches of science, history, 
and so forth They are, ın some cases, used to make 
up & complete programme "These, however, are of 
the popular or very elementary type and, where they 
from a complete programme, are meant for school 
children On the other hand, the illustration of a 
biological or any other scientific subject, which one 
supposes will be of a specialised nature, by means of 
the sound film, 1s a different problem It ıs too much 
to expect many members of the general public to pay 
for performances made up of films of such a nature, 
so, at the most, the films could only be used for filling 
up a programme of entertainment ‘The value of the 
film would thus be seriously diminished The best 
use that could be made of such films, the production 
of which should be encouraged, 1s for presentation 
before societies and academic and research institu- 
tions However, much was suggested ın this direction 
with regard to the silent film , but httle has yet been 
done, probably for financial reasons Nevertheless, 
the project has a possible future , and its development 
does not rest so much with production and photo- 
graphy as m securing a sufficient demand to justify 
producers undertaking the costs mvolved ın making 
films of this nature 


On the afternoon of Dec 18, at the Lister Institute 
of Preventive Medicine, a large company, consisting 
of the staff and other research workers, past and 
present, met in the library of the Institute to offer 
parting gifts to Sir Charles Martin and Prof Arthur 
Harden on the eve of their retirement Prof J CO Q 
Ledingham, who is succeeding Sir Charles Martin as 
director, presided, and referred to the fact that only 
a few years ago & very similar gathering assembled 
to celebrate the conferment of knighthood on Sir 
Charles Martin by presenting him with his portrait 
Sir Charles had directed the activities of the Institute 
for twenty-seven years Huis highly successful ad- 
ministration might justly be attributed, in the first 
instance, to the great charm of his personality, and 
secondly, to his tact, his business ability, and the sur- 
prising catholicity of his scientific interests Prof 
Harden had served the Institute for thirty-three years 
and, as biochemist-in-chief, during that period made 
his department an important centre of biochemical 
research Only a year ago he was awaided a Nobel 
prize in chemistry for his work on fermentation 
While the departure of Sir Charles Martin and Prof 
Harden would mean a severe loss to the Institute’s 
forces, the traditions they had set would long remain 
a potent source of inspiration to their successors On 
behalf of the many subscribers at home and abroad, 
Miss Harriette Chick presented to Sir Charles and 
Lady Martin a silver coffee service, designed and 
executed by Mr Philip Alexander of Walberswick, 


presented to Prof Harden his portrait in ois by 
Mr Neville Lewis Sir Charles and Lady Martin 
sailed on Jan 2 for Cape Town, en route to Austraha, 
where Sir Charles will take charge of the Division of 
Animal Nutrition of the Commonwealth Council for 
Scientific and Industrial Research for at least two 
years 


IN a paper reprinted from the Transactions of the 
Indian Philosophical Congress (1927), Mr J Walker 
Tomb declares that ‘time’ is used in two senses, 
metaphysical and mathematical The former 1s the 
duration or continuance of personality, depending 
upon consciousness and memory The latter, in his 
opinion, 1s the duration of matter, and he considers 
that the definitions of Aristotle, Newton, Eaunstem, 
and Eddington are quite wrong Moreover, “ the 
relativists have built upon this misconception a 

_ bewildering philosophy which dethrones reason?" To 
support this view, passages are quoted concerning 
bodies travelling with the velocity of hght (This, of 
course, 1s a case 1n which the equations cease to hold 
As Emstem says, “Lumen is a fraud”) It is 
interesting to compare these views with Sir Arthur 
Eddington's opmions In an interview reported by 
Mr J W N Sullivan (Observer, Dec 21, 1930), he 
said* “ We must remember that the notion of time, 
as 1t occurs in science, ıs a mere abstraction The 
notion of time 1s, I believe, an abstraction from the 
dynamic nature of consciousness Consciousness 1s 
essentially dynamic, and the ‘tıme’ of science 18 a 
most imperfect representation of this quahty " The 
drawing together of science and philosophy 1s much 


i hindered by the tendency of each side to misunder- 


stand the other 


FOURTEEN of the leading French publishing firms 
which specialise in the production of technological 
literature have combmed to produce a “ Bibhographie 
des livres françaıs d’Industrie et de Technologie "' 
The lines of the “ Catalogue of British Scientific and 
Technical Books," of the British Science Guild have 
been closely followed, with the following difference, 
namely, that books published in 1929-30 precede the 
General Catalogue for 1919-30, which forms the bulk 
of the work Entries in Part 1 are annotated , those 
in Part 2 are not The name and subject indexes 
include both sections Hence there is some danger 
of confusion, and the writer of the prefatory note 
wisely counsels the user of the Bibhography to consult 
both sections “en cas de recherche" An annual 
supplement to the bibliography 1s promised with a 
consolidated edition every third year 
tion and indexing of the entries have been carned out 
in à workmanlike manner, and we have no doubt that 
the bibhography will prove a useful guide in the 
selection of French technological books 1n all parts of 
the world 


THE north-east of Scotland has many points of 
contact for the archeologist, the historian, and the 
naturalist, and each of these, as well as the general 
reader, will find articles of 1nterest in the latest issue 
of the Deeside Freld Selecting from a wide variety 


Suffolk, while Miss Muriel Robertson unveiled and ! of topics, we mention only the Rev Dr Walker’s 
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account of “Some Memoiable Naturalists of the 
North-East’? He recalls the accomplishments of 
Wilham MacGillivray, naturalist and ornithologist , 
George Dickie, botanist , James Nicol, the geologist, 
who first saw a glimmer of hght m the upheavals of 
the North-west Highlands, of George Sim, taxiderm- 
ist and naturalist, and Thomas Edward, of Banff, 
who spent his boyhood in Abeideen But there are 
others, for no account could be complete which 
omitted the name of the Army surgeon, Dr A Leith 
Adams, who, m addition to writing popular accounts 
of his natural history observations 1n India and Egypt, 
became an authority on fossil elephants 


Pror WirLiAM Kine Grecory has been elected 
president of the Galton Society for the Study of the 
Ongin and Evolution of Man, New York, and Mr 
Frederick Osborn has been elected secretary-treasurer 


A MEETING to inaugurate a British Society of 
Motion Picture Engineers will be held at the rooms 
of the Royal Photographic Society, 35 Russell Square, 
on Monday, Jan 19,at 7 PM A draft constitution 
has been drawn up by the provisional committee, the 
secretary of which 1s Mı Leslie Eveleigh, Gaisfoid 
House, Gaisford Street, Kentish Town 


Tur following advisory committee has been appointed 
for the purpose of advising the Minister of Health 
on the practical application of modern advances in 
the knowledge of nutrition Prof Majo: Greenwood 


‘(chairman), Prof E P Cathcart, Sir F Gowland 


Hopkins, Miss Jessie Lindsay, Piof E Mellanby, and 
Prof V H Mottram The members will hold office 
until Dee 31, 1933, and will be eligible for reappoint- 
ment The secretary to the committee wil be Mr 
F R Hudson, of the Ministry of Health 


Tug Council of the Royal Astronomical Society 
has awarded the gold medal to Prof W de Sitter, 
director of the Observatory of Leyden, for his theoreti- 
cal investigations on the orbits of the satellites of Jupi- 
ter and his contributions to the theory of relativity 
Prof de Sitter has also been invited to deliver this 
year’s George Darwin Lecture The Council has 
awarded a Jackson-Gwilt medal and gift to Mr 
Clyde W Tombaugh, of Lowell Observatory, Flag- 
staff, Arizona, in recognition of his discovery of the 
extra-Neptunian planet, Pluto. 


On Tuesday next, Jan 20, at 515, Mr J W T 
Walsh will deliver the first of a course of three lectures 
at the Royal Institution on the art of illumination , 
on Thursday, Jan 22, at the same hour, Prof H 
Dingle begins a course of three lectures on the nature 
of physical science The opening Friday evening 
discourse of the year will be given by Sir William 
Bragg, on * The Scattermg of Light", on Jan 23, 
Mı J M Keynes wil deliver the Friday evening 
discourse on Feb 6, on the mechanies of the trade 
slump 


Tue Council of the Royal College of Surgeons of 


NATURE 


England has appointed Mr J H Thompson, lecturer | 


in physiology at King’s College, London, to the re- 
search scholarship endowed by the late Lord Melchett 
The subject to which Mr Thompson proposes to 
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devote himself ıs the influence of the parathyioid 
bodies on growth His 1eseaich will be carried out 
in the new laboratories of the Royal College of Surgeons 
and also in the physiological department of King’s 
College Mr Wilfred Trotter has been appointed 
Hunterian Orator of the Royal College of Surgeons 
for 1932 


Ar the meeting of the Grand Council of the Buitish 
Empire Cancer Campaign, held on Jan 12, arrange- 
ments were approved in connexion with the Gaiton 
Prze of £500 and Gold Medal, which ıs to be awarded 
to the person or persons submitting the best o1 iginal 
dissertation on “The Early Diagnosis of Cancer" by 
December 1931 It was also announced that the 
subject, “The Biological Effects and Mode of Action 
of Radiations upon Malignant and other Cells ", had 
been chosen for the second Garton Pmze and Medal, 
the dissertations for which must be ieceived by 
December 1933 


Tue following appointments have recently been 
made by the Secretary of State fo: the Colonies 1n the 
colonial agricultural and forestry services Mi G H 
Gethin-Jones, to be soil chemist, Kenya, Mhi H 
Evans, to be physiological botanist, Mauritius, Mr. 
M H French, to be biological chemist, animal nutz1- 
tion research, Tanganyika Territory, Mr R J A W 
Lever, to be entomologist, British Solomon Islands , 
Mr C O Flemmich, to be assistant conservator of 
forests, Federated Malay States, Mr T E D Vigne, 
to be assistant conservator of forests, Nigeiia, Ma. 
C E Duff, to be assistant conservator of forests, 
Northern Rhodesia; Mr C H Holmes, to be assist- 
ant conservator of forests, Ceylon 


AT the annual meeting of the Association of British 
Zoologists, held on Saturday, Jan 10, in the rooms 
of the Zoological Society of London, with Prof. 
E B. Poulton in the chair, the morning session was 
devoted to discussions as to whether zoologists should 
accept fees for lectures and expert advice, and on the 
future of zoological collecting In the afternoon 3t 
was moved “that traming for applied zoology must 
be based upon a broad general zoological foundation ”’, 
the three principal speakers being Dr W T Calman, 
who dealt with museum work, Dr E $ Russell, with 
fisheries work, and Prof J W Munro, with entomo- 
logical work The Association has only recently been 
formed and this was its first meeting, although, for 
seven years previously, there has been an annual 
meeting of British zoologists to discuss matters affect- 
ing the interests of the science 


Dr FRANK Conran, of the Westinghouse Electric 
and Manufacturing Co , Pittsburgh, has been awarded 
the Edison Medal, the highest award of the electi1cal 
engineers ın the United States, for pioneeimg work 
in radio-telephone transmission before the days of 
broadeasting In addition to his developments in 
radio communication, Dr Coniad has made impoitant 
contributions to alternating current work and aic 
lamp design, he has been in the employ of the 
Westinghouse Co since 1890, and is now assistant 
chief engineer The Edison Medal was founded by 
associates and friends of Thomas A Edison and 1s 
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given annually for “ meritorious achievement in elec- 
trical science, electiical engineering, or the electrical 
arts", by a committee of the American Institute 
of Electrical Engineers 


Mussrs W and G Foyle, Ltd , 119 Charing Cross 
Road, WC 2, have just circulated a catalogue of 
their No 7 department, containing the titles of books, 
both second-hand and new, relating to most branches 
of technology and applied science Being carefully 
classified, the catalogue should be of service to many 
readers The list ıs obtainable upon application 


APPLICATIONS are invited for the following ap- 
pomtments, on or before the dates mentioned — 


A research scholar in mental diseases under the 
Joint Board of Research for Mental Diseases of the 
University of Birmingham and the City Mental 
Hospital Commiittee—E Eyles, Hon Secretary, 
Council House, Birmingham (Jan 24) An advisory 
research entomologist at the Seale-Hayne Agricultural 
College, fo: the South-West Province—The Principal, 
Seale-Hayne Agricultural College, Newton Abbot, 
Devon (Feb 8) A physicist o1 engineer to carry out 
researches and standardisation in wireless telegraphy 
and telephony, and a physicist to carry out researches 
in optics, each under the National Research Council 
of Canada—The Secretary-Treasurer, National Re- 
search Council, Ottawa, Canada 





Our Astronomical Column. 


The Near Approach of Eros—-Prof H N Russell 
gives, in the Scientific American for January, a clear 
account of the methods being employed for using the 
present approach of Eros for obtammg improved 
values of the solar parallax and the mass of the moon 
He estimates that fully ten years will be needed for 
a full discussion of the measures but there ıs one 
source of delay that he has not considered Several 
observatories have been co-operating during the past 
SIX or seven years ın obtaining accurate places of 
selected stars near the planet’s track But the track 
diverges appreciably from the predicted one, to the 
extent of 1 mmute of time in RA at the nearest 
approach This makes some of the selected stars un- 
suitable, as being too far from the planet It will be 
necessary to select others on the opposite side of the 
planet to take their place, and these will need to be 
carefully observed One precaution that was not 


considered in 1901 ıs now bemg taken The spectra ' 


of the stars have been examined, and those that differ 
markedly m type from Eros (the spectral type of 
which resembles that of the sun) will be rejected, 
owing to the different amount of their refraction by 
the earth’s atmosphere The article notes that the 
opposition of 1938, though inferior to the present one, 
will be much better than that of 1901, which was the 
best since the planet was discovered m 1898 1968 
will be about equal to 1938, and the next really 
favourable oppositions will be m 1975 and 2012 


Axial Rotation of Stars—In the Astrophysical 
Journal, vol 72, p 1, Dr O Struve discusses the 
spectroscopic evidence for the existence of rapidly 
rotating stars The occurrence of rapid rotations 
igs assumed in many astronomical theories, such as the 
fission theory of bmaries, but so far there has been 
no direct evidence that they are anything but rare 
exceptions Dr Struve shows that broad, shallow 
absorption lines are caused by axial rotation The 
broadening exhibits the proportionality to wave- 
length required by the Doppler effect, and the line 
contours agree with the theoretical shapes for rapidly 
rotating stars There 1s also a correlation of line 
width with period and amplitude m spectroscopic 
bmaries Two stars (o Virginis and 7 Urs majoris) 
are treated in detail, and the evidence suggests the 
existence of an evolutionary transition between close 
Spectroscopic binaries and rapidly rotating single 
stars, though the direction of such transition 1s not 
established by the observations 


Old Eclipses of Jupiter's Satellites —Some of the 
secular variations of the elements of Jupiter's satel- 
lites are so slow that they cannot be satisfactorily 
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determined from recent observations alone All the 
calculators of tables of the satellites have made some 
investigations of this kind, that which Prof W de 
Sitter has lately published m Annals of Lerden Observa- 
tory, vol 16, part 4, 1s one of the most complete 
The earliest observations used are those of Wargen- 
tin, begmning ın 1668 , the extensive list prepared by 
Delambre in preparation for the construction of his 
tables has also been used The systematic errors of 
the observations have been investigated , they are 
very considerable, but m spite of these a very marked 
improvement in the secular variations of the elements 
of satellite ITI has been obtamed m this discussion 
The improvement 1s less noticeable m the cases of 
satellites I and II, as their changes are more rapid and 
can be determined from the modern observations 

Prof de Sitter is much interested in the question of 
the changes of the earth’s rate of rotation, and m- 
cludes a discussion of the evidence afforded by J upiter's 
satelhtes, the old observations do not add much 
weight to the determination He considers that the 
amount of uncertamty of his curve derived from all 
Sources 1s not more than 5 seconds at the date 1670," 
the uncertainty from the satellites at the date 1750 1s 
fully 10 seconds 


A New Catalogue of the Naked-eye Stars —The Yale 
University Observatory has published a useful cata- — 
logue of 9110 stars, edited by Prof F Schlesinger 
It contains practically all the stars down to mag 6 5 
and a few famter ones The reference numbers in 
Boss PGC and in the northern and southern 
Durchmusterungs are given The positions are 
given only to the nearest time second m RA and 
the nearest minute of dechnation The Proper 
Motions have been revised and, where possible, 
are given to the third decimal of a second of arc, 
those in RA are expressed in great circle The 
spectral type, parallax, and radial velocity are given, 
where they are known ‘There is also a column of 
remarks, which includes notes of companions, of 
variation of light, or of radial velocity There ıs also 
a table for reduction to galactic co-ordinates, and 
one giving the new constellation boundaries as fixed 
by a committee appointed by the IAU The 
following systematic corrections have been applied to 
the proper motions of the PGC 


InRA +000021s -0000158sm RA tan Decl 
In Decl  -00093"cos RA 


A bad misprint on page 4 of the introduction should 
be corrected The RA of the galactic pole is given 
as 18^ 40m , it should be 12h 40m 
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Research Items. 


Totemism of the Wik-munkan Tribe, Guif of Car- 
pentaria — Mass Ursula McConnel continues her study 
of the Wik-munkan tribes in Oceama, vol 1, pt 2 
Each clan has a number of totems of varying 1mport- 
ance which are common to all members of the clan 
These are mostly drawn from objects of utility round 
which daily interest centres, and 1n the case of natural 
supplies, from those found in the locality, thus re- 
flecting their economie mterests Thus, totems of the 
coastal tribes 1nclude dugong, sea turtle, sharks, and 
other fish; ‘thunder’ which heralds the north-west 
season, 'high-tide' which brings food, and a ' small 
bird ’ which 1s supposed to guard the fishing operations 
of a clan, bark-canoes and spears, necessary to the 
success of the hunt, pelicans, geese, pigeons, flying- 
fox, and so forth The Wik-mean tribes include milk- 
wood trees, porcupines, and swamp turtle, all belongmg 
to the Wik-mean country The totems of other tribes 
are similarly differentiated according to their economie 
resources Dangerous and disagreeable objects also 
figure ın the hsts—for example, crocodiles and fles, 
and objects of social significance such as fire, which 1s 
not only useful, but is also the centre of social life as 
well as the means of disposmg of the dead, the bull 
roarer, and the shooting star or meteor, which 1s sup- 
posed to signify the death of a relative The ‘ baby’, 
‘sweetheart’, and ‘ghost’ totems reflect the chief 
phases of human hfe—birth, mating, and death Per- 
sonal names are derrved from the characteristics of the 
clan totems, or reflect their social value to the clan, 
sometimes their occupations in association with the 
totem Thus, men take therr names from the spear 
handle, women from the fishing-net and dilly -bag 
which they make and use Women of the dilly-bag 
totem take a special pride m their string work, as if 
they were mistresses of the art. Or again, women may 
be called after the crab which they hunt, while men 
are called after the barramundi fish which they spear 
Where totems are animals, women often take ther 
names from the female of the species and 1ts feminine 
functions. 


Dimensions of Flint Implements —The study of 
fimt 1mplements has ın the past been confined to a 
consideration of the characteristic features displayed 
by the implements in virtue of the special uses for 
which they were designed and of the technique 
employed m making them Prof A S Barnes (Proc 
Prehistoric Soc Hast Angha, vol 6, pt 2) applies 
to groups of 100 implements, selected at random, the 
mathematical methods developed by Galton, Karl 
Pearson, and others dealing with the characteristics 
of a crowd or large assemblage of objects, the dimen- 
sions used being those of maximum length, breadth, 
and thickness It ıs shown that the ‘medians’ for 
length, breadth, and thickness are approximately 
constant for a given industry and can be used to 
describe the dimensional characteristics of that 
industry with precision Prof Barnes combines these 
medians mto & single expression which he terms the 
‘index figure’ The mdex figure consists of two parts, 
a whole number and a fraction The whole number 
is the median for length, the numerator of the fraction 
is the product of the medians for breadth and thick- 
ness, and the denominator 1s the median for thickness 
Thus an index figure of 617 #4 means that for a 
group of 100 implements from the industry m question 
the median length is 61 7 mm, the median cross- 
sectional area 18 544 mm ?, and the thickness 1s 13 6 
mm It may be urged that the size of the blocks of 
flint available will influence the size of the umplements 
made from them From recent measurements made 
by the author 16 appears that this 1s so only to a 
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limited extent, except in rare cases where the raw 
material available 1s exceptionally small For ex- 
ample, the index figure for the Mousterian of Acheu- 
lean traditions at Le Moustier itself is 622 5^ 
whereas the index figure for rmplements of the same 
culture at Combe Capelle, where the raw material 1s 
much larger and more abundant than at Le Moustier, 
is 66 39? The various methods of measuring- close- 
ness of packing of the measures are also described 
and discussed The statistical methods employed 
enable a precise statement to be made of the dimen- 
sions of a group of implements in a simple manner, 
and form a useful adjunct to morphological con- 
siderations in determining to which cultural series a 
group of implements belongs There are a number of 
diagrams illustrating the results 


Placentation of the Cony —Dr George B Wislocki 
gives an account of observations made on the pla- 
centation of the cony (Hyrax capensis), ın vol 21 of 
Contributions to Embryology, issued by the Carnegie 
Institution of Washmgton ‘The hyrax ıs usually 
regarded as having its nearest allies in elephants 
and hoofed vertebrates, but Dr Wislock: finds that 
its placenta, differs in structural type from that of the 
ungulates and resembles that of the mmsectrvores He 
also concludes that in its placentation hyrax has 
many resemblances to that of the much-discussed 
aberrant primate form, Tarsvws That there should 
be a considerable resemblance between the form of 
placentation of these two aberrant mammals 1s very 
remarkable, for they appear to represent different 
mammalian phyla Nevertheless, both have a disc- 
shaped placenta which 1s provided with a dense 
massive covermg of invasive trophoblast The 
trophoblast remains poorly vascularised by vessels of 
foctal ongm Dr Wislock:i 1s melmed to regard the 
form of placentation found ın Hyrax and Tarsius as 
primitive, while the diffuse placentation of ungulates 
he would look upon as a later and more fully specialised. 
form One rejoices to see, in these volumes of Con- 
tributions, that Mr Carnegie’s benefaction 1s serving 
so well the needs of those engaged m embryological 
research Under the directorship of Dr George 
Streeter & very high ideal has been established 
amongst the contributors to this valuable publication 


Culturing Insects for Virus Research —One of the 
difficulties to be encountered 1n the rearmg of insects 
for experimental tests of their transmission of virus 
diseases in plants, 1s the necessity for maintaining 
stocks of them free from any possibility of mfection 
In the Annals of Applied Brology, vol 17, August 
1930, Dr Marion A Hamilton describes a method for 
keeping pure and uninfected cultures of aphides and 
kindred small insects m cages of aspecialtype These 
are constructed of a metal framework covered with 
cellophane and roofed over by means of fine bolting- 
silk Such cages have the advantage of being portable 
and freely permeable to hght and air They are, at 
the same time, proof against the accidental entry of 
minute forms of insect hfe, that are commonly so 
difficult to exclude ın experrmental work She further 
describes a method of rearing aphides apart from their 
plant hosts Specially constructed glass capsules were 
used to contam the feeding medium , these were closed 
by a membrane of fish skin and then inverted By 
this means the aphides (Myzus persicw) were induced 
to insert their stylets through the fish skin and feed 
upon artificial media, plant extracts or dyes Cultured 
in this way, a certam number lived for six days, and in 
one case seven days A longer period of survival may 
be possible if more surtable media be found 
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Genes affecting Chromosome Behaviour —In con- 
nexion with the mtensive studies of the genetics and 
cytology of maize, now being carried on at Cornell 
University, a new genetic factor has been discovered 
(G W Beadle, Memow 129, Cornell Univ Agric Expt 
Station), which causes asynapsis, or a failure of the 
chromosomes to pairm meiosis A simular factor has 
already been found by Blakeslee m Datura, and 
Gowen has described a condition in Drosophila m 
which there 1s complete absence of crossing-over All 
these mutations are inherited as simple Mendehan 
recessives In Matthiola a strain with long and another 
with short heterotypic chromosomes exist, the differ- 
ence being ascribed to a single Mendelian gene These 
cases are of special mterest in that in each an altera- 
tion in the shape or synaptic behaviour of all the 
chromosomes is due to a single germinal change, 
which affects the cytological characters but not the 
phenotypie appearance of the organism, except in so 
far as it results in sterility The asynaptie stram of 
maize 1s almost completely sterile both im. pollen and 
ovules In the pollen meuosis there 1s no pairing of 
threads, and in diakinesis 20 univalent chromosomes 
appear instead of 10 bivalents That the normal 
attraction between all the chromosome elements 
should thus be completely inhibited by a single 
genetic factor is a remarkable fact If such a factor 
appeared 1n a species of plant which also reproduced 
vegetatively, ıt would lead to a condition of pollen 
sterility without previous crossmg These asynaptic 
plants, hke haploids, occasionally produce viable 
pollen grains with the unreduced number of chromo- 
somes 


Studies of Lactose-fermenting Yeasts and of Moulds 
of Milk, Cream, and Butter —M Grimes and J 
Doherty in the routine examunation of milk, cream, 
and butter have isolated two types of yeasts which 
ferment lactose with gas formation and produce shght 
acidity m milk (Ses Proc Roy Dub Soc, vol 19, 
No 20, May 1929, p 261) In both types the cells 
are ovoid, measuring 3-6 » m length, neither forms 
spores They appear to be identical with Torula 
lactosa, Harrison, and T! cremo:ns, Hammer, isolated 
from cheese and from cream respectively M Grimes, 
V C E Kennelly, and H A Cummms m a study of 
mould fung: found m butter isolated twenty-nine 
Species (tbid , vol 19, No 47, October, 1930, p 549) 
Several of the species, while closely resembhng, did not 
altogether conform to type species, and 15 18 suggested 
that Insh fung as a result of insularity have developed 
characters of ther own In an examination of moulds 
from butter, V C E Kennelly and M Grimes report 
the isolation of a new species of Paecilomyces (bid , 
vol 19, No 44, September 1930, p 513) Itis a 
coremia-forming species, with pmk spores, it clots 
milk and partially liquefies gelatin, with evolution of 
gas and an acid reaetion It is named Paecilomyces 
habernacuam 


Methods for Fruit Disease Survey —* Epidemic 
Diseases of Fruit Trees in Illinois, 1922-1928 ”, is 
the somewhat modest title of a Bulletin (Art 3) in 
vol 18 of the State of Illinois (Department of Regis- 
tration and Education) Division of the Natural 
History Survey The paper is by L R Tehon and 
G L Stout, and these workers summarise the results 
of six years’ work on an intensive survey of fruit tree 
diseases 1n their area They have visited a very large 
number of orchards, makmg full records, which 
include accounts of spray treatments and their 
efficacy, times of application, notes on phenology, and 
the time and severity of disease incidence Tt appears 
from the collected work that pomaceous fruits are 
usually opposite, ın their reaction to a fungus epi- 
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demic, to drupaceous fruits, but the main value of 
the report hes not m the particular conclusions that 
emerge and which apply to local conditions, but in 
the careful and exhaustive attempts which have been 
made to standardise the observations which form the 
basis for such a survey 


The Great Whin Sill —A very important paper by 
Dr J A Smythe, recording the results of many 
years’ work in the field and laboratory on the group 
of intrusions known as the Whin Sill, appears m the 
Transactions of the Natural History Society of North- 
umberland, Durham, and Newcastle-wpon- Tyne, vol 7, 
pt J, pp 16-150 Samples from practically every 
fresh exposure have been collected, 2950 m all, and 
two average analyses and ten others, covering the 
whole area, are presented A large number of Specific 
gravity determinations are recorded These reveal a 
progressive variation on a regional scale, and addı- 
tional analyses of alkalis (26), FeO (31), and H,O and 
CO, (28) indicate that the varnation is related to 
shght differences m the composition of the original 
magma A chemical study of the chief minerals and 
of micropegmatite makes 16 possible to calculate the 
mineral composition of each of the rocks analysed. 
The results agree very closely with the micrometuic 
measurements previously made by Holmes It is 
shown that the titaniferous black ores cannot be 
regarded as mixtures of magnetite and ilmenite. 
Analyses are given of seven exceptional rocks ranging 
through leucocratic varieties to a felsitic type, and 
these with the normal rocks give a variation diagram 
closely parallel to that of the normal magma series 
of Mull A noteworthy feature 1s the record of five 
occurrences (all analysed) of fine graimned basaltic 
rocks intrusive into the Whin Sill Only one of the 
dykes (the Hampeth) associated with the Whim Sill 
1s given detailed treatment, since these were dealt 
with in a recent paper by Holmes and Harwood 
(Min Mag, p 493, 1928) Alterations due to 
chloritisation, pectolitisation, vein solutions, and 
weathering have been closely mvestigated with the 
aid of ten new analyses The problem of assimilation 
is very thoroughly examined , the chemical evidence 
1s entirely unfavourable, and a convinemg explana- 
tion involving the mode of emplacement 1s given to 
account for the puzzling field evidence which drove 
Clough to face the possibility that assimilation had 
taken place The paper 1s one that will provide data 
for discussion for many years Apart perhaps from 
the work of Brammall and Harwood on Dartmoo1, 
no lmuted group of intrusions has ever been so 
thoroughly investigated 


A Low Aurora and its Effect on a Radio Receiver. 
—Though no photographic determmation of the 
height of aurore has ever yet yielded rehable values 
below 80 km, cases of aurore coming much lower, 
even to the ground, are occasionally reported Mr. 
A C Cummings, Room 1111, 180 Varrick Street, 
New York, sends us such a report—which also has 
other unusual features—of an aurora witnessed by 
hus brother at Norwood, Ontario, Canada, early in 
the winter of 1929-30 He observed that his radio 
set was ‘dead’, though the valves were ahght and 
the aenal and ground wires were connected >» no 
reason for the absolute quietness of the set was ap- 
parent Looking out, he saw that a bright aurora 
was In progress, on going outside to get a better view 
he found, “to his astonishment, that a curtain of 
streamers extended from the sky to the ground and 
completely surrounded the house but at a distance of 
several feet" The curtain was many-coloured and 
unsteady, its scintillations bemg accompanied by 
“ visible sparking " and by “ snapping sounds ”’ 
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Thermionic Emission —The October number of 
Renews of Modern Physics contams an article on 
thermionic emission, by Dr S Dushman In this 
he has summarised the existing literature on the 
subject, with, however, special reference to the work 
of the last ten years This has proceeded partly on 
the lmes of the determination of the emission con- 
stants of pure substances, but perhaps most charac- 
teristically in the development of composite emit- 
tàng surfaces, both of the well-known type of the 
thonated filament, m which monomolecular films of 
one substance are formed on a base of another, and 
of the oxide type, coated filaments can now be 
prepared which will operate 1n arc tubes, as well as m 
highly exhausted containers Theoretically, the out- 
look has naturally been changed by the advent of the 
new quantum mechanics, which accounts qualıta- 
tively for almost all of the phenomena ın question, 
and quantitatively for many of them Dr Dushman 
remarks with justice that 1b 1s difficult at the present 
time to realise that only sixteen years ago the very 
existence of a pure electron emission from incan- 
descent sohds was questioned by many physicists of 
good repute 


Operating a Loud Speaker without High Tension 
Circuit —We have received an interesting com- 
munication from Dr S R Khasigir, of University 
College, Colombo One of his students, P U Ratna- 
tunga, has invented a very simple method of operating 
a loud speaker by means of a diode valve without 
using a high tension circuit It seems to us that his 
method 1s of practical importance It would be 
useful, for example, ın connexion with portable sets, 
as the usual high tension battery adds appreciably to 
the weight It would also be useful ın connexion with 
aeroplanes and in military Manoeuvres The receiver 
Mr Ratnatunga uses 1s a single-valve receiver which 
has a diode valve One side of the filament of the 
diode 1s directly connected to the earthed point of a 
tuned aenal circutt The anode of the diode 1s m- 
ductively coupled to the tuned circuit by means of a 
coil with which the loud speaker 1s 1n series, and then 
goes back to the filament ‘The loud speaker operates 
at nearly full volume when working Good results 
were obtained even with an mdoor aerial The recep- 
tion took place about four miles from the receiving 
station, the power of which was 1 75 kilowatts The 
resistance of the loud speaker was 2000 ohms and the 
current through ıt was only 01 of a milhampere 
When & high tension. battery was used the current 
was 6 mihamperes An ordinary Cossor valve was 
employed 


Dielectric Properties of Ionised Gases —An investiga- 
tion of the dielectric properties of 10n1sed aur described. 
by E V Appleton and E C Childs m the December 
number of the Philosophical Magazine provides a very 
satisfactory demonstration of some of the properties 
of the Heaviside layer which are required to account 
for its action on wireless waves ‘The air was 1onised 
in a glow-discharge at low pressure, and auxiliary 
electrodes inserted in the discharge tube to form the 
condenser of an oscillatory cireurt The two chief 
results concern the dielectric constant of the 10nised. 
gas, whieh, foi small concentrations of ions, was 
found to be less than unity, m accord with theory, 
and the effect of a superposed magnetic field, which, 
when appropriately oriented and of the mght magni- 
tude, was shown to produce a type of resonant spiral 
motion of the free electrons of the discharge with the 
same frequency as the oscillations in the condenser 
creuit In addition, however, Prof Appleton and 
Mr Childs have found that the thin positive jon 


sheaths, which form on the condenser plates in the , 


No 3194, Von 127] 


NATURE 


109 


gas when this 15 heavily 10nised, alter completely the 
capacity of the condenser, the ionised gas between 
the sheaths acts as a conductor, and the effective 
capacity 1s sumply that of the two sheaths ın series 
The alteration in the capacity of these sheaths with 
change m the steady potential applied to the plates 
follows^the law required by Langmuur's theory of 
exploring electrodes It ıs of interest to find that the 
reduction of the dielectric constant below unity was 
probably detected by the late Prof Barton 1m- 
mediately after the publication of Eccles's theory of 
the ionic refraction of wireless waves 1n. 1912 


Conductivities of Salts in Ethyl Alcohol —The 
Journal of the Chemical Socrety for November con- 
tains some results of measurements of electrical 
conductivities of uni-univalent salts ın ethyl alcohol 
by Murray-Rust and Hartley Lithium chloride, 
nitrate and perchlorate, and sodium and silver per- 
chlorates were investigated The fall m conductivity 
is proportional to the square root of the equiva- 
lent concentration in accordance with the theory of 
strong electrolytes A comparison of the slopes of 
the equivalent conductivity—4/c curves with the 
theoretical values calculated from the Debye-Huckel- 
Onsager equation shows that the experimental slope 
is greater than the theoretical, the percentage 
deviations from theory varying between 10 and 130 
per cent This would be expected if there were any 
ionic association The range of concentration used 
was N/500-N/10,000 The perchlorate 10n has a 
greater mobility than other anions im. ethyl aleohol 


Activity Coefficients of Salts —There are cases 
where the activity coefficients of salts deviate con- 
siderably from the expected values, and in two papers 
in the Journal of the Chemical Socrety for November, 
C W Davies shows that these can be explained on 
the assumption of mcomplete dissociation of the 
salts concerned When allowance 1s made for the 
incomplete dissociation of the added salts, the activity 
coefficients found for thallous 10date from solubility 
measurements are no longer abnormal ‘The activity 
coefficient becomes independent of the nature of the 
added salt at concentrations, with uni-univalent 
salts, below 0 1 ionic strength ‘The activity coeffi- 
cient of thallous 10date m the most dilute solutions 
ıs expressed by the equation log f= A4/u, but the 
value of A 1s smaller than the value given by Debye 
and Huckel’s theory It appears that this result 1s 
general, and also that A may vary from salt to salt 
Large deviations from the Debye-Huckel theory with 
salts, which have been described as ' electric type’ 
effects, or ‘ unsymmetrical valency type’ effects, are 
considered to be due wholly to mcomplete dissocia- 
tion of the salts concerned 


Keto-Enol Equilibrium —Although the keto-enol 
tautomerism of aceto-acetic ester and some of its 
alkyl derrvatives has been previously studied, ıt 18 
clear that interest results would be obtained by 
studying the effect of substituents in the a-position, 
and some experiments are described by Pos! and 
Machalek ın the November number of the J ournal of 
the American. Chenncal Society which deal with this 
problem ‘The a-phenyl ester was prepared and was 
found to contain 28 6 per cent of the enol form The 
percentages of enol in esters substituted ın the a-posi- 
tion by methyl, ethyl, and benzyl are 4 1, 0, and 3 4 
respectively The values obtained from molecular 
refractions were entirely different from those with 
bromine titrations (for example, more than 100 pe: 
cent enol was found by the first method as comparec 


| with 28 6 per cent by the second), and the chemiea 


method 1s preferred 
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Twenty-first Annual Exhibition of the Physical and Optical Societies. 


THE twenty-first annual exhibition of the Physical 
and Optical Societies was opened by Sir Arthur 
Eddimgton, president of the Physical Society, on 
Tuesday, Jan 6 Sir Arthui commented on the 
growth of the exhibition since 1ts inception in 1905, 
and spoke of the mutual debt of the scientific worker 
and the instrument maker, saying that progress is 
making them more and more interdependent All 
types of apparatus for physical and optical work could 
be seen at the exhibition, and everyone should find 
something of particular interest to himself Sır Frank 
Smith proposed a vote of thanks, and this was seconded 
by Mr H T Tizard, Rector of the Imperial College, 
where the exhibition was housed 
Electricity has steadily and rapidly taken its place 
at the foundations of physical science, and one has 
only to imagine the great reduction which would be 
effected on removing all electrical mstruments to 
realise the truth of this fact ‘The task of making a 
selection of interesting items for this article would 
then become decidedly simplified An interesüng 
feature of this year’s exhibition was the wide use made 
of photoelectric cells Several different kinds were on 
view, and one of copper oxide on copper, shown by the 
Westinghouse Brake and Saxby Signal Co, Ltd, 
operating a relay, merits special comment The 
Mullard Wireless Service Co , Ltd , was using a photo- 
electric cell to count the number of visitors to its 
stand, a beam of light beimg interrupted by each 
person as he approached The exhibits of the Gramo- 
phone Co, Ltd (H M V ), Research Laboratories in- 
cluded a demonstration of the sensitivity of 1ts own 
cell with a commercial potassrum cell The former 1s 
of cesium and of the same type as used ın the tele- 
vision apparatus, unlike the copper oxide cell, 1t 1s 
most sensitive to red ight An interesting method of 
measuring the sensitivity of a photoelectric cell by 
using ıt to control the output of a ‘ thyratron’ was 
demonstrated by the British Thomson-Houston Co., 
Ltd The current through the valve was used to drive 
a direct-current motor the speed of which depended on 
the light falling on the cell, and a loud-speaker emitted 
& note of a frequency dependent on the speed of the 
motor <A photoelectric outfit shown by Messrs 
Bellingham and Stanley, Ltd , is worthy of mention 
It 1s suitable for the photometry of hght sources or 
general spectrometric investigations Provision is 
made for the variation of the voltage on the cell as 
well as that on the electrometer plates, and particular 
care 1s taken to guard against the interference of ex- 
ternal electrical disturbances 
The Research Section of the exhibition has always 
attracted a great deal of well-deserved attention, and 
has expanded considerably since ıt came into being 
only a few years ago There 1s httle chance here of 
being called upon to admire an imposing box with 
knobs and other protuberances which the writer per- 
sonally suspects of being either empty or filled with 
unwanted spare parts Perhaps a hint to exhibitors 
may not be out of place here Let all apparatus be 
uncovered on these occasions, even if protection 1s 
necessary in generaluse The physicist loves to see the 
wheels go round To return to the subject un- 
doubtedly the most popular item im this section was 
the demonstration of television arranged by the 
Gramophone Co. Ltd (HMV), Research Làboia- 
tories  Durmg the whole exhibition a crowd was 
waiting to see what futher progress had been made in 
making the Arabian Nights become fact The defini- 
tion of the image ıs good and the colour is also at- 
tractive Cimematograph pictures were scanned at 
the transmitter m five sections of thirty lines each, a 
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lens drum being used to traverse a suecession of images 
over five scanning apertures, and the received image 
was thrown on to a screen about two feet square The 
picture was built up of 150 scanning hnes and was 
composed of 15,000 picture elements The frequency 
needed to give such detail, scanning at 12 times a 
second, 1s 23,000 cycles Among the fifteen demon- 
strations arranged in this section by the National 
Physical Laboratory, selecting any one for specal 
commentis not easy The Radio Research Board was 
using & resonant wavemeter circuit to show the ex- 
istence of side-bands when a radio-frequency oscilla- 
tion 1s modulated by an audio-frequency “oscillation. 
Messrs L F G Simmons and H C H Townend 
were demonstrating an interesting method of examin- 
ing the air-flow past models by heatang the air in 
horizontal layers with hot wires ‘The changes m re- 
fractive index of the air were used to trace the shape 
of the flow lines round the body in a shadowgraph. 
Apparatus shown by Messrs F H Schofield and J. 
A Hall was some of that used in establishing the 
absolute scale of temperature from — 183°C upwards, 
and included a platinum resistance thermometer, 
platinum thermocouple, and optical pyrometer Dr. 
Ezer Griffiths had on view a multiple thermo-element 
type hygrometer for distant reading which can be used 
in a ship’s hold An apparatus for measuring the flow 
through flues was demonstrated by the Gas, Light, 
and Coke Co (Research and Training Section) The 
temperature at various points 1s observed and from 
the temperature-gradient the rate of flow deduced. 
A surprising fact is that the temperature across a 
section 1s far from uniform Since the flow of gases 1s 
turbulent, this 1s rather unexpected and opens the 
field for further work on the subject The Rothamsted 
Experimental Station showed a bridge for studying the 
water in soils and the nature of the association of the 
two, by passing an alternating current and noting the 
phase angle between this and the electromotive force. 
Not all the water 1s available for plant life, and vegeta- 
tion may wither in quite damp soil if the water present 
ıs combined with the soil An exhibit illustrating 
phase-change in tuned circuits, due to the British 
Thomson-Houston Co, Ltd, is worthy of note A 
fixed primary coil formed the inductance of an oscil- 
Jating circuit, and a swinging secondary coil was 
arranged so that the coupling between the two coils 
was periodically varied As the secondary vibrated 
the circuits passed through the resonance point and 
there were alternating attracting and repulsing forces 
due to sudden phase-change The position of the 
pendulum at which the phase-jump occurred was 
different for the two directions of movement, and this 
caused a series of mmpulses wh.ch maintamed the 
motion 

The Trade Section of the exhibition had many 
examples of good workmanship, and the optical in- 
struments—especially epidiascopes shown by Messis. 
Carl Zeiss (London), Ltd , and Messrs W “Edwards 
and Co —may be mentioned in particular Messrs 
Edwards also demonstrated several kinds of vacuum 
pumps, one of which—the 'Hypervae' rotary oil 
pump—will produce a pressure so low as 0 00005 mm. 
The Cambridge Instrument Co , Ltd , exhibited many 
new instruments, those foi use in geophysical sur- 
veying being of special interest, and described in 
Mr  Laneaster-Jones's discourse on Jan 7 The 
eight pages in the programme describing these instru- 
ments are worth studying The Leakey-Harper 
drawing machine lent by Sir Arthur Keith may also 
be mentioned In addition to the instruments 
specified in the programme, Messrs Adam Hilger, 
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Lid, showed a Fabry-Perot etalon with variable 
separation This is a beautifully made apparatus 
The plates are supported on invar in order to reduce 
temperature effects to & minimum during long ex- 
posures The instrument ıs suitable for measuring 
wave-lengths ın terms of a standaid and observing 
fine structure in the longer wave-lengths of the 
spectrum The Munsell Colour Books, intended to 
form the basis of a system of colour specification, and 
X-ray gratings prepared in the laboratories of Prof 
M Siegbahn, were on view, as well as an all-metal 


quartz spectrograph Of special interest to teachers ;| 


was the astronomical model designed by Mr W 
Wilson and exhibited by Messrs A Gallenkamp and 
Co, Ltd, which demonstrates the motion of the 
earth, moon, and sun Each separate movement can 
be shown alone and the bodies can be made to perform 
hypothetical motions This should prove particularly 
valuable for educational purposes, since the reasons 
for day and night and seasons will be understood at 
once on seeing movements which do not produce 
them Both the MO Valve Co, Ltd, and the 
Mullard Wireless Service Co, Ltd, had a large 
selection of transmitting, rectifying, and modulating 
thermionic valves The MO Valve Co, Ltd, was 
demonstrating an assembly operation in which the 
supports for the mside of a valve were bent to the 
required shape by one movement of a handle 

In the section for apprentices and learners started 
last year some good workmanship was on view In 
Class A (Craftsmanship), first prizes were awarded to 
T E Bayley (under eighteen years), of Ma:coni's 
Wireless Telegraph Co , Ltd , for a signalling relay, and 
to H G Freshwater, of Messrs H Tinsley and Co, 
for a vibrating galvanometer suspension This 
competitor also obtained the Finsbury prize In 
Class B (Draughtsmanship) first prizes were taken 
by W G Hil (under eighteen years), of Messrs 
H Hughes and Son, Ltd , for a periscope wind gauge 
bearing plate,and by E G Mansfield, of the General 
Electric Co, Ltd (Research Laboratories), for a 
controller for a motor operated rheostat It 1s to be 
hoped that this section will continue to grow as time 
goes on, since thé importance of good instruments to 
the physicist cannot be over-estimated 

Two discourses were delivered in the large physics 
lecture theatre, both extremely interesting and very 
well attended The first, by Mr E Lancaster- 
Jones, was entitled ''Searehing for Minerals with 
Seientifie Instruments" Mr  Laneaster-Jones de- 
seribed the four methods used in locating salt deposits, 





oul, and other minerals, and mentioned the fact that 
all the instruments which he had 1n the room were— 
with only one exception—of British manufacture 
The four types of instrument used are gravitational, 
magnetic, seismic, and electrical In the first of these 
methods the instrument measures the value of gravity 
at different points, and fiom the variation from normal 
a mound of denser material than the surrounding 
earth can be easily located Salt is generally dıs- 
covered in this way, and its discovery 1s important, 
since oi usually occurs with ıt In the second 
method the horizontal intensity of the earth’s mag- 
netic field 1s measured, and the existence of magnetic 
veins disclosed The third method 1s very interest- 
ing An explosion ıs made at one pomt, and thiee 
sound waves travel to the 1ecording instiument 
one through the air, one just beneath the ground, 
and one penetrates the surface as far as a layer of 
material of different density below ground and then 
travels along the top of this layer The velocities 
of sound in air and in the two substances are known, 
the times of arrival of the waves are recorded by the 
seismograph and, with the distance of the explosion, 
all the necessary data for finding the position of the 
mineral deposit are available The fourth method 
consists in tracing out lines of equal electrical potential 
between two electrodes across which an alternating 
current is passing ‘These lines have a curved shape 
when copper orsimilar material exists below thesurface 
The lecture was illustrated by experiments and slides 

On Thursday, when the exhibition was open free 
to the general public, Sir Gilbert Walker gave an 
interesting account of “‘Physies m Spot" Su 
Gilbert said that the tendency to separate appled 
mathematics from the happenings of everyday hfe 
was to be deplored, and then proceeded to make his 
audience agree with this statement by giving an ex- 
planation of the behaviour of balls He went on to 
give some idea of the principles involved in such 
sports as curling, spear-throwing, and boomerang- 
throwing The discourse was illustrated by a selec- 
tion of shdes and experiments, the strange behaviour 
of a com when rolled on a bilhard tabie causing much 
amusement 

Many hours can be spent at an exhibition of this 
kind and another visit will still reveal something 
fresh The secretary 1s to be congratulated on the 
success of his organisation The amount of time 
and thought devoted to making a success of these 
occasions 18 scarcely ever ieahsed by those who 
enjoy its fruits E M COLLINS 





Annual Meeting of the Science Masters’ Association. 


THE thirty-first annual meeting of the Science 
Masters’ Association was held at the University, 
Edgbaston, Birmingham, on Jan 6-9 The meeting 
opened during one of the worst fogs on record, but 
in spite of this more than two hundred members and 
guests, including the Lord Mayor (Alderman Saunders), 
were able to find then way to the dinner and the 
presidential address Altogether more than four hun- 
dred members attended the meetings The University 
buildings are admirably adapted for the purposes of 
such a conference, and the staffs of the various depart- 
ments of pure and applied science arranged a very 
fine series of demonstrations in the laboratories The 
exhibition of apparatus and books was held in the 
spacious drawing office, which 1s an 1deal room for the 
purpose 
The presidential address was given by Sir Charles 
Grant Robertson, Vice-Chancellor of the University, 
who referred to the fact that boys and girls and the 
young university graduate and teacher of to-day 
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fail to realise the immense 1evolution that has taken 
place in the world of thought and education during 
the last fifty years In that period there has been a 
scientific renaissance comparable in the quahty and 
scope of 1ts range to the humanistic renaissance of 
the fifteenth and sixteenth centuries The result 1s 
that the monopoly of the classical humanists has 
been overthrown and smashed to pieces, resulting in 
the admission of other subjects 1mmto the school eui- 
1iculum Sır Charles went on to say that, ‘confronted 
with the modern curriculum, Huxley would have m- 
sisted that the number of subjects taught 1s far too 
large and must be drastically reduced, and for the 
simple reason that the identification of education with 
the acquisition of information 1s an indictable muis- 
demeanour” He (Sir Charles) was profoundly ım- 
pressed with the ability of undergraduates in the 
faculties of science, but he often found that they were 
lacking ın general culture Personally he would like 
to see the training 1n science continued for every boy 
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and girl up to the age when they left school, even if 
16 meant for the specialist in humanistic studies some 
diminution in the school time allotted to the specialist 
subjects, Just as he wanted to see the humanistic 
culture continued for the specialist in science In 
reference to science scholarships, he would like these 
to be determined by the joint action of teachers ım 
both sehools and universities 

In the course of an address on “A Finite Uni- 
verse ? ” the Bishop of Birmingham said that over- 
confident dogmatism dung the nineteenth century 
produced a reaction which has 1esulted 1n a spirit of 
agnosticism in 1eligion In the present century this 
has spiead to science, so that, at any rate in their 
better moments, science teachers are none of them 
dogmatic, not even the youngest of them It 1s now 
1ecognised that the bases of our knowledge are prob- 
abilities, and these to-day threaten to become the 
ultimates of the physicist Absolute truth 1s beyond 
us, and superstition 1s the refuge of fools We shall 
be wise men if, knowing our ignorance, we search 
honestly that our understandings may be enlarged, 
and if, in oui search, we never forget that man’s 
intellectual and spintual faculties are his supreme 
endowment On first reflection we feel that the unt- 
verse must be infinite in extent Progress as to our 
understanding of space 1s due to the mathematician 
rather than to the metaphysician Dr Barnes re- 
ferred to the following words of Gauss, written in 
1824 1n regard to what ıs now known as non-Euclidean 
geometry “I think, in spite of the meaningless 
word-wisdom of the metaphysicians, that we know 
too httle about the real meaning of space, to 
stamp anything as absolutely impossible because ıt 
appears unnatural to us" He went on to contrast 
the basic principles of Euclidean and non-Euchdean 
geometry and the deductions from each as to the 
properties of space, saying that 1t 1s highly probable 
that our space is curved and not flat, although at 
present, possibly owing to the limitations of our 
minds, we cannot get a concrete picture of what this 
means In order to test the validity of this conclusion, 
mathematicians can devise expeirments on the nature 
of the radiation from distant nebule, and the tests 
so far have indicated that the universe 1s finite and 
yet unbounded He referred to Lemaitre’s theory of 
an expanding universe, which has gained the sym- 
pathy of astronomers because 16 seems to offer an 
explanation of the surprising and perplexing fact that 
the spiral nebule ın the depths of space appear to be 
receding from us with velocities of the order of a 
thousand miles a second In conclusion he said that, 
hke Clifford, who was the first man m England to 
appreciate the significance of Riemann’s researches, 
he found relief from the dieary infinities of flat space 
in the consoling hope that, after all, the universe may 
be finite 

A discussion on general science was opened by the 
chauman, Mr Fairbrother, of The Cedars School, 
Leighton Buzzard, who said that general science was 
proposed by the Association in 1916 as a remedy for 
what was then called neglect of science There is a 
danger that general science should be interpreted as 
that vague and indefinite type which leads to a 
nodding acquaintance with many topies of science 
but to a thorough knowledge of none Mere snippets 
are not what the apostles of general science mean to 
develop Ther aim 1s to humanise science, to regard 
man as the central theme of the universe, and to 
show how man has bent the forces of Nature to his 
wul and how he has made new substances by causing 
naturally occurring substances and their derivatives 
to act on one another General science should cover 
the whole field of science Not only should chemistry 
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and physics form an essential part, but also astronomy, 
physical geography, and elementary biology should be 
given a place The teacheis of the various branches 
should be specialists in their own subjects, but the 
syllabus should be so arranged as to admit of close 
co1lelation between one section and another It must 
always be remembered that good syllabuses do not 
necessarily mean good general science, the essence of 
which hes not so much in the syllabus as in the 
interpretation of ıt Success oi failure very largely 
depends on the outlook of the teache: It has been 
suggested that examining bodies do not yet recognise 
the claims of general science, or give 16 the dignity of 
the usual science subjects , but surely that 1s a matter 
for the teachers themselves to settle Let them create 
the demand and the examining bodies will supply the 
papers 

The discussion which followed was stimulating and 
instructive, member after member giving an account 
of his own course 1n general science and. testifying to 
the interest aroused in the boys, who are often inspued 
to continue their studies to greater depths in their 
own time 

Prof F W Burstall initiated a discussion on ** The 
Science Education of a Boy up to the Age of Eighteen ” 
He said that boys of eighteen who come up to the 
university have a competent knowledge of science, 
they can express themselves ın clear Enghsh and 
have a fair knowledge of other humanistie studies 
When we consider average boys who do not reach 
university standard, we must divide them into two 
sections—up to about fourteen and from fourteen to 
eighteen Prof Burstall considers that the young 
boy can be taught only through his memory, which 
is the reason why Latin and Greek can be taught him 
with a considerable degree of success Hus view is 
that the only science taught at this stage should be 
what 1s known as Nature study—the description m 
simple words of the ordinary phenomena of Nature 
as he observes 1t in his everyday life Like all 
simple subjects, this requires & born teacher to teach 
it properly At fourteen the boy's mind is sufficiently 
developed to enable some science to be taught 
Science consists solely of experiment, observation, and 
deduction, and 1s therefore by no means a new subject 
It has been the study of humanity from the earliest 
days, when prehistoric man expermmented on boring 
a hole through a flmt, and ıt has been carned on by 
successive stages to produce our present civilisation 
The boy up to fourteen 1s a young animal who delights 
in exercising his muscles, who 1s full of rmpish mischief 
and a disinclination to use his mind for any purpose 
of abstract reasoning At the same time, he 1s curious 
to know how everything works and also the reasons 
for all the changes he observes m Nature Prof 
Burstall suggested that school science 1s attractive to 
the average boy because 1t gratifies his desire to make 
something or to change a substance He urged that 
the boy should have an outlet for showing his own 
mdividuality Boys differ so much that to attempt 
to find a curriculum to fit them all 1s bound to fail 
Boys who are stupid m school are only so because 
they have never had a chance of displaying their 
faculties He said that not too much emphasis should 
be placed on exammations, which, dealing as they do 
almost entirely with questions of fact, offer a premium 
to a boy with a good memory and a rapid power of 
assimilation, but are detrimental to the boy whose 
mind works slowly 

During the discussion which followed, Prof H E 
Armstrong expressed his surprise and delight with the 
discussions he had heard He was glad to observe 
that general science 1s taught in so many schools and 
that the movement 1s gaming ground He disagreed 
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with Prof Burstall m regard to the boy up to fourteen , 
up to that age Prof Armstrong considers the boy to 
be intelligent—it 1s afterwards that his faculties be- 
came blunted 

Mr Cameron, Director of Education for Oxford 
City, gave an account of the work of the Commission 
on Educational and Cultural Films At the request 
of the Commission, the Science Masters’ Association 
has already appointed a sub-committee to view and 
eriticise films on scientific subjects, and two of those 
passed by this committee, “ The Life of a Plant "" and 
** The Mechanism of a Motor Car ", were shown to a 
crowded meeting The Association unanimously de- 
eided to give the Commission financial support 

Mr J Young, in the course of a lecture on “ The 
Lunar Landscape ", showed many beautiful slides 
from photographs taken by his students, he out- 
lmed the research which ıs ın progress on the nature 
and features of the moon's surface 

Prof A W Nash gave an address on “The Work 
of the Physicist and Chemist in the Petroleum In- 
dustry ", which emphasised the value of applied 
science There are only two Departments of Oi 
Technology in the country, one at Birmmgham and 
the other at the Imperial College of Science 1n London 
These work ın the closest correlation, each tackling 
different aspects of the petroleum problem 

Prof W N Haworth lectured on ‘‘ Complex Mole- 
cular Structures ", and Prof Munro Fox showed a 
series of biological experiments suitable for E 


University and Educational Intelligence. 


Lonpon —The following doctorates have been 
awarded DSc Degree «n Brochemsiry on G EF 
Marrian (University College) for a thesis entitled “ The 
Chemistry of the  Oestrn-produemg Hormone ” 
(Biochem Jow , 1929-30) | DD Se Degree «n Geology 
on R G Hudson (University College) for a thesis 
entitled ‘‘ The Lower Carboniferous (Dinantian) of 
the Craven Reef Belt" (Proc Geol Assoc, 1930) 
D Sc Degree wn Physiology on P Eggleton (University 
College) for a thesis entitled “The Significance of 
Creatine-Phosphorie Acid ın the Mechanism of Mus- 
cular Contraction ” (Jour Physiol , Oct 1930) DSc 
Degree wm Statistics on J O Irwin (University College) 
for a thesis entitled “ Researches ın the Theory of 
Samphng " (Bsometrika, 1927 , Metron, 1930) 





LIVINGSTONE COLLEGE, Leyton, E 10, which gives 
courses of 1nstruction to missionaries 1n the elements 
of medicine, has issued the annual report and state- 
ment of accounts for the year 1929-30 Many former 
students testify to the value of the instruetion they 
received at the College Income for the year has 
more than balanced expenditure, and the accumulated 
deficit has been reduced ‘The deficit, however, still 
amounts to £758, and structural repairs and replace- 
ment of worn-out equipment, deferred from year to 
year, have now become urgent A sum of £800 1s 
required to put things in order, and donations are 
asked for, and may be sent to the Principal, Dr Tom 
Jays 


TEACHER-TRAINING principles and methods have been 
exhaustively investigated during the past two years 
by a special committee of the Teachers’ Traiming Syn- 
dicate of the University of Cambridge The resultant 
1ecommendations, recently adopted by the University, 
emphasise the importance of practical work and of 
guarding against the tendency of courses 1n the theory 
of teaching to produce doctrinaires with but little 
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aptitude for dealing with the ordinary problems of 
school life It 1s interesting ın this connexion to read 
the article published 1n the November issue of School 
Life on ‘‘Tiainmng Teachers on the Job" This 
expounds the principles on which the University of 
North Carolina bases its preference for ‘in-service’ 
training as compared with training conducted wholly 
or mainly within a college of education, and describes 
some oi the methods in use A staff of itinerant ın- 
structors 1s employed exclusively on weekly circuits, 
one day being given by an instructor each week to the 
members of his classes employed in each of the in- 
structional centresin his circuit He observes through- 
out each morning all phases of their work and in the 
afternoon meets them for instruction, which his 
observations enable him to adapt to individual and 
group needs While admitting that some courses, 
such, for example, as those 1n the history of education 
or the physiology of the nervous system, can probably 
be conducted moie effectively ın residence in the uni- 
versity college of education, the 1est—methods and 
materials ın the various subjects, curriculum con- 
struction, investigation of educational problems, m- 
dividual differences, educational measurements, dia- 
gnosis and treatment of failures, and the psychology 
of learning—can, it 1s clarmed, be given with much 
greater immediate effect and permanence when taught 
by the ‘in-service’ method 


THe British Broadcasting Corporation has secured 
the services of many men and women who are eminent 
specialists ın the worlds of art, science, economics, 
languages, philosophy, and so on, for 1ts several series 
of broadcast talks from January to April of this year 
Judging from the pamphlet published in connexion 
with these series, radical changes in the composition 
of each series have been made For example, the 
series of talks on ''Marnage Past and Piesent”’ 
consists of five lectures by Prof B Malmnowski and 
Dr R Bniffault They will take the form of a debate, 
Prof Malinowska giving the first talk on ** The Present 
Crisis ın Marriage and the Historical Background ” 
The second will be given by Dr Bnífault Then will 
follow three talks ın the form of a discussion between 
Prof Mahnowski and Dr Briffault, concluding with 
a recapitulatory talk entitled '* What can we learn 
from all this ?" by Prof Malinowski Such a series 
has much to commend 16, but one drawback 1s its 
actual serate form, which demands regular attention 
to such talks—-and this is often impossible—3áf full 
value ıs to be obteined from them ‘There are three 
or four series of talks with a scientific bias, which will 
be given by single lecturers Mi L F Gibbon 1s to 
talk on ' Commerce the Peacemaker", Piof A E 
Heath on *'*Thmking Ahead ", and Prof W Cramp 
on ‘‘ Faraday and his Contemporaries” This last 1s 
clearly chosen because this year marks the centenary 
of Faraday’s discovery The other series of scientific 
interest are to take a still different form Each talk 
in the series will be given by a different person One 
series, ‘‘ What 1s Science ? ” seems to have no common 
basis, the reason for putting them ın one gioup seems 
to be that the listener 1s invited to co-operate with 
the speaker in making investigations This js an 
experiment in what the BBC refers to as “ co- 
operative science " Such an attempt 1s deserving of 
commendation , but its value may be lessened by the 
fact that 1t 1s based upon the belief that science 1s 
now so professional and associated with such forbid- 
ding technique that the amateur scientific worker has 
almost disappeared and with him the journeyman’s 
interest in science However this may be, the B B C 
is to be congratulated on its attempts to stimulate 
general interest ın science by its varied and original 
programme 
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Societies and Academies. 


LONDON 


Linnean Society, Jan 8—E J Salisbury A study 
of Ranunculus parviflorus L , with special reference to 
its morphology and ecology ‘The floral structure has 
been studied in its entirety in 725 flowers, and m a 
considerably larger number with respect to special 
features ‘The most frequent number of parts 1n the 
flower as a whole ıs 26 (222 examples) This, with 
other observations, leads to the conclusion that the 
total number of parts 1s a number one less than a 
multiple of three The structure of the sepals and 
their variation indicates their origin from leaves, and 
thus the sepal 1s the equivalent of the leaf-base The 
staminodal nature of the petals 1s clearly indicated 
The petals attam maturity after the stamens, which 
may be associated with their, phylogenetically, more 
recent origin ‘The structures of various tissues all 
suggest a plant of damp rather than dry habitats 
This 1s m conformity with the ‘atlantic’ type of 
distribution of the species and its southern habitats 
Experimental cultures show that the species does not 
grow so well on dry sandy or calcareous soils as on 
moist loam 


PARIS 


Academy of Sciences, Dec 1—The president an- 
nounced the death of René Blondlot, Correspondant 
for the Section of General Physics —P Villard The 
reduction of the oxygen compounds of phosphorus by 
hydrogen Phosphoric anhydride and hydrogen com- 
mence to react at 700° C . and at about 900° C both 
red and yellow phosphorus can be collected Phos- 
phorus ıs similarly produced by the action of hydrogen 
upon sodium, barium, and caleium pyrophosphates — 
J Costantin and P Lebard Expermmental cultures of 
healthy and degenerated potatoes m the mountains 
and in the plams The experiments described once 
more prove the difficulty of procuring healthy tubers 
working at random and without method Seed pota- 
toes raised in the mountams will propagate disease 
if the pathological state 1s not taken into account 
The superiority, if 16 exists, will be shown only if 
healthy varieties are used — Jakob Eriksson was 
elected Correspondant for the Section of Rural 
Economy m succession to the late M Neumann — 
Bertrand Gambier Anallagmatic invariants of three 
circles —Robert Forrer and A Hoffmann The split- 
ting up of the Curie points of nickel The observations 
deseribed can be interpreted by assuming the existence 
of two ferromagnetic substances ın nickel, each with 
its own Curie pomt —Lucien Amy The exammation 
of a metal for foreign elements by spectrum analysis 
The modification proposed gives a marked increase 
in strength to the lines of magnesium, calcium, and 
carbon —R Barthelemy A system of television, ın- 
cluding, 1n particular, an automatic arrangement for 
synchronisation and setting in phase —E Darmois 
and J Cessac Study of solutions of tartrates m 
fused calerum chloride, CaCl, +6H,0 —Mme P Curie 
The relation between the emission of long-range a-rays 
and of y-rays The theoretical explanation suggested, 
although not in good agreement with experiment, 
may still be of service New researches are required 
to determine more accurately the range of the a-rays 
and the existence and mtensity of the groups of 
y-rays intervening —J and J F Thovert The utihsa- 
tion of photo-electrie cells with glass envelope for 
researches on radiations of very short wave-length 
The glass 1s coated with a layer of vaseline, gelatine, 
or collodion with which is mcorporated a fluorescent 
substance —P Chevenard and A  Portevin ‘Tho 
mechanism of the reheating of martensite —F 
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Bourion and E Rouyer The cryoscopic study of 
paraldehyde in solutions of sodium chloride and 
barium chloride —A Mavrodin The action of phenyl- 
magnesium bromide on ethyl diethyleyanacetate — 
R Brunschwig and L Jacque The formation of 
gums in petrols The colour acquired by a benzol 
on keeping is not a measure of the gum formation 
Gum ıs formed ın benzol by the combined action of 
light and air—Octave Mengel Movements of the 
Quaternary in the Mediterranean Pyrenees —P 

Gavaudan Some vital observations concerning the 
evolution of the vacuome during spermatogenesis of 
the Characee —N  Lewenthal The evolution of 
the white blood corpuscles in vertebrates —René 
Fabre and Henri Simonnet Contribution to the 
study of the phenomena of oxido-reduetion Re- 
searches on beer yeast The influence of desiccation 

The experiments with beer yeast confirm those made 
with hepatic tissue the hydrosulphide derivatives 
can only be freed from combination as the result of 
a traumatism which causes the death of the cell — 
Mlle Catherine Veil and Adalbert Van Bogaert The 
two heart chronaxies measured selectively aecoiding 
to the direction of the electric current —H Laugier, 
W Libersohn, and B Néoussikine The variations of 
chronaxy as a function of the position m man — 
Regnier and Lespes The existence of a summer 
generation 1n the pilgiim locust, Schistocerca gregaria 
—L Mercier A new type of cancer of the lung in 
mice Heredity and grafting —E Brumpt Latent 
parasitism of [zodvphagus caucurtew ın gorged larve 
and fasting nymphs of various Ixodes (Ixodes nemus 
and Rhipicephalus sanguineus) —Georges Fontes and 
Lucien Thivolle  Tryptophane and histidine are 
hematogen amino acids —Mlle S Mouchet The 
formation of the non-pedunculated spermatophores 
of the decapod Crustaceans—-C N Dawydoff The 
true nature of Dogelia malayana —Mlle Odette Tuzet 

The fertilsation of the silica sponge Chona viridis — 
Maurice Marie Janot and Jean Laurin Bulbs of 
Alum cepa and hyperglycemia 


CAPE Town 


Royal Society of South Africa, Oct 15 —E Reuning 
A contribution to the geology of the western edge of 
Bushmanland There were morphological conditions 
on the edge of the plateau immediately anterior to the 
time of the meltmg Dwyka ice which, after the subse- 
quent denudation of the Karroo sediments, were re- 
established, and they still form the major part of the 
morphological structure of this region From the 
time of the oldest determimed sediment of the post- 
Kamberlite period, a practically complete chain of 
events up to the present 1s recognisable—S H 
Haughton On a collection of fossil frogs from the 
clays at Banke, Namaqualand The specimens are 
part of a large collection discovered 1n the shales en- 
countered by Dr Reunimg when sinking a shaft on 
the so-called ‘Arnot’ prpe on Banke, Namaqualand 
There are a number of almost complete skeletons 
of a fossil frog, to which the name Hoxenopoides 
reuningy 18 given, A series of stages is described 
which strengthens the conclusions drawn from living 
Anura that the whole urostyle is the result of the 
fusion of a number of vertebre Evidence as to-the 
age of the clays containing the fossils 1s almost entirely 
circumstantial , they must be at least early Tertiary 
and may be contemporaneous with, or slightly later 
than, the Dmosaur-bearmg beds of Kangnas, 40 miles 
to the north —M R Levyns Note on some recent 
experiments on the germinating capacity of Rhenoster 
seed Germmation tests have been carried out annu- 
ally since 1925 It has been shown previously that 
seed which refuses to germinate at the time of shedding 
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wil germinate well a year later Temperatures dur- 
mg the resting period may play an important part in 
regulating capacity of the seed for germination —E 
Reuning The Pomona quartzite and oyster horizon 
on the west coast of South Africa north of the Oh- 
phants River mouth Ancient phylhtes are planed 
off and covered by'a series of deposits which consist 
of a fossilferous giit with shark’s teeth at the base, 
followed by a strongly siheified sand and grit passing 
up into ealeified and partly sileified clays Lying 
unconformably upon these sands and clays—the 
equivalent of the Pomona quartzite—are marie de- 
posits, divided into the Mam Oyster-horizon below and 
the Donas rogers. beds above Above these ıs a 
terrestrial cover of sand, which has been formed 1n a 
discontinuous cycle —T Levitt A report on the Cape 
Flats femur <A detailed study of the thigh-bone 
found in a sand quarry on the Cape Flats, m the same 
cucumstances as a skull which has proved to be de- 
cidedly primitive The femur shows primitive human 
and even sumian characters, and belonged to an m- 
dividual appreciably different from any of the existing 
human types in Africa and definitely low m the human 
scale This finding corresponds to that arrived at 
independently for the skull 


CRACOW 


Polish Academy of Science and Letters, Oct 6 — 
Georges Bouligand Some applications of the theory 
of ensembles to infinitesimal geometry -—Ladislas 
Natanson Certain theorems associated with Fermat’s 
prmeiple —W  Swietoslawski A differential boiling 
point apparatus furnished with a fractionatmg column 
and its application This apparatus 1s specially 
applicable to the study of the purity of liquids, either 
pure substances or azeotropic and eutectic mixtures, 
and has been designed to handle small quantities of 
hquids The determination of the amount of water 
present in an acetone-carbon disulphide azeotropic 
mixture 1s given as an example —J Kozak and L 
Musial The action of hydantom on o-nitrobenzal- 
dehyde —] Nowak Remarks on the age of the 
magmatic rocks of the uncovered layers of Cieszyn — 
J Zerndt  Megaspores arising from a layer situated 
at a depth of a hundred metres at Libiqz (Stephanian) 
—Z Grodzinski The development of the blood vessels 
in the fore foot of the tortoise ( Emys orbicularis) 





Official Publications Received. 


BRITISH 


Records of the Geological Survey of India Vol 64  Quinquennial 
Review of the Mineral Production of India for the Years 1924 to 1928 
By the Director and Senior Officers of the Geological Survey of India 
Pp vi+44o+xevit6 plates (Calcutta Government of India Central 
Publication Branch ) 9 6 rupees, los 6d 

Records of the Indian Museum Vol 81, Appendix Lnst of Literature 
referring to Indian Zoology (excluding Insecta) received in Calcutta 
during the Year 1929 Pp >x annas, 6d Vol 32, Part2 Pp 65 
214+plates 27 212 rupees, 5s Vol 32, Part 3 Pp 215 356+ 
plate $ 212 rupees, 5s (Calcutta Government of India Central 
Publication Branch ) 

Memoirs of the Indian Museum Vol 9, No 5 Revision of the 
Asiatic Species of the Genus Corbicula 4 The Species of the Genus 
Corbicula from the Sunda islands, the Celebes and New Guinea By Dr 
B Prashad Pp 193 208+plates 24-26 16 rupees 2» 3d Vol 11, 
No 1 Studies on Indian Jassidae (Homoptera) Part 1 Introductory 
and Description of some New Genera and Species By Hem Singh 
Pruthi Pp 684-5 plates 58 rupees, 9s (Calcutta Gov ernmenb of 
Indi Central Publieation Branch ) 

The Quarterly Journal of the Geological, Mining and Metallurgieal 
Society of India Vol 2, No 4, November Pp 133-179-F9 plates 
(Calcutta ) 6 rupees 

Edueation, India Education in India in 1927-28 Pp iv+72 
(Caleutta Government of India Central Publication Branch) 112 
rupees , 33 

Malta 
during 1929-1930 Pp xvi 

The Journal of the Institution of Electrical Engineers 
P F Rowell Vol 69, No 408, December Pp 120+ x.\,0 
E and F N Spon, Ltd) 10s 6d 
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Annual Report on the Working of the Museum Department 
(Malta Government Printing Office ) 
Edited by 
(London 


Proceedings of the Canadian Phytopathological Society 
Session, December 19 and 20, 1929. Pp 61 (Ottawa) 

Department of Scientific and Industrial Research Report of the 
Fuel Research Board for the Xear ended 31st March 1980, with Report 
of the Director of Fuel Research Pp vui+121+3 plates (London 
HM Stationery Office) 2« nei 

Proceedings of the Geologists’ Association Edited by A K Wells 
Vol 41, Pars 4, 21st December Pp 368445 (London Edward Stan- 
ford, Ltd ) 5s 

Journal of the Society for the Preservation of the Fauna of the 
Empire New Series, Part 12. Pp 66 (Jondon) 1s bd 

Ninth Scientihe Report on the Investigations of the Imperial Cancer 
Research Fund, under the direction of the Royal College of Physicians 
of London and of the Royal College of Surgeons of England Pp 
w114-156--39 plates (London ‘aylor and Francis) 20s 

Leeds University Report to the Worshipful Company of Cloth 
workers of the City of London of the Advisory Committee on the 
Departments of Textile Industries and Colour Chemistry and Dyeing, 
during the Session 1929-30 Pp 13 (Leeds) 

Department of Scientific and Iudustrial Research Building Science 
Abstracts Vol 3 (New Series), No 11, November Abstracts Nos 
2039 2182 Pp 879409 (London HM Stationery Office) 9d net 


Inaugural 


FOREIGN 


Journal of the Faculty of Agriculture, Hokhaido 1mperial University, 
Sapporo, Japan Vol 27, Part 2 Das Ausflochen anmmalischer Eiweiss 
stoffe, von Georg Grasser, Uber gerbende Stoffe und ihre Beurteilung, 
Untersuchungen uber die tierische Haut, Untersuchungen uber Gelatine 
urd Haut, Beeinflussung der Metallsalz Gelatine Fallung durch Zusatz 
von Neutralsalzen, Refraktometrische Untersuchung des Chromosaure- 
Reduktion, von Georg Grasser und Hiroshi Ohoki, Gerbereichemische 
Untersuchung von Chromosalzen, Kombinationswirkung zweier Gerb 
stoffe gegenuber Gelatine und taerische Haut, ein Beitrag zur chemischen 
Erforschung der Kombinationsgerbung, von Georg Grasser und Masatake 
Ichise Pp 227348 Vol 27, Part 3 Studies on the Rıpenıng of 
Rice-Grvns By T Tadokoro and M Abe Pp 349387 Vol 29, Part 
2 Die Apodezinen aus dem japanischen Reich Von H Kono Pp 
87 83-- Tafeln 56 (Tokyo Maruzen Co, Ltd ) 

Ministerio da Agricultura, Industria e Commercio Obser\ atorio 
Nacionu do Rio de Janeiro — Boletim Sismologico do Observatorio 
Nacional, 1926 a 1929 Pp 74 (Rio de Janeiro ) 

Annalen \an de Sterrewacht te Leiden Deel 15, Derde Stuk Cata 
logue of 1172 Reference Stars in the Areas 2-115 of the Systematic Plan 
of Selected Areas Observations of the Leiden Observatory By C H 
Dx s J J Ramond, Jr Pp 41 (Haarlem Joh Enschede en 
Zonen 

Methods and Problems of Medical Education (Eighteenth Series) Pp 
1 +329 (New York City The Rockefeller Foundation ) 

US Department of Agriculture Weather Bureau Instructions to 
Marine Meteorological Observers [Fifth edition (WB No 991) Pp 
uere plates (Washington, DC Government Printing Ofhice ) 
25 cents 

Japanese Journal of Geology and Geography Transactions and 
Abstracts Vol 8, Nos 1 and 2, September Pp 11+112+11 (Tohyo 
National Research Council of Japan ) 

University of California Publications in Zoology Vol 35 Vertebrate 
Natural History of a Section of Northern California through the Lassen 
Peak Region (Contribution from the Museum of Vertebrate Zoology 
of the University of California ) By Joseph Grinnell, Joseph Dixon and 
Jean M Linsdale Pp v+594 (Berkeley, Cahf University of 
California Press ) 


Transactions of the San Diego Society of Natural History ‘ol 6, 
No 14 Four New Birds from Northwestern Mexico By A J van 


Rossem Pp 218226 Vol 6, No 15 A new Least Bittern from 
Sonora By A J van Rossem Pp 227 228 (San Diego, Calif ) 
United States Department of Agriculture Technical Bulletin No 
214 The Physical and Chemical Characteristics of certain American 
Peat Profles By Irvin © Feustel and Horace G Byers Pp 27 


(Washington, DC Government Printing Office) 5 cents 





CATALOGUES 


Radiostoleum Pp 14 (London The British Drug Houses, Ltd ) 
Lantern Slides, illustrating Zoology, Botany, Geology, Astronomy, 


&c (Catalogue E) Fifth edition Pp 104 (Manchester Flatters 
and Garnett, Ltd ) 
Catalogue of Fine Chemieal Products for Laboratory Use including 


Organie and Inorganic Chemicals, Analytical Reagents, Standard Stains, 
Indicators (January 1931) Pp 130 (London The British Drug 
Houses, Ltd ) 





t 


Diary of Societies. 


FRIDAY, JANUARY 16 


RovaL Society or MEDICINE (Balneology and Climatology Section) 
(Clinical Meeting at Red Cross Clinic for Rheumatism, Peto Place, 
N W 1), at 6 

Puysica. Soctery (at Imperial College of Science), at 5 —Dr T L Ibbs 
and Dr K E Grew The Influence of Low Temperatures on the 
Thermal Diffusion Effect —Dr J H Vincent Further Experiments 
on Magnetostriction Oscillators at Radio Frequencies — S. Butter- 
worth and F D Smith ‘The Equivalent Circuit of the Magneto- 
striction Oseillator —Dr L C Martin The Theory of the Microscope 

BRITISH INSTITUTE oF Raproroay (at 32 Welbeck Street), at 5 —Medical 
Meeting 

SOCIETY OF CHEMICAL InpusTRY (Liverpool Section) (at University, 
Liverpool), at 6 —Prof G T Morgan Organic Syntheses facilitated 
by Pressure (Hurter Memorial Lecture) 


p- 

NonTH-EAsT Coast INSTIPrUTION OF ENGINELRS AND SHIPBUILDERS (at 
Mining Institute, Newcastle upon Tyne), at 6—S F Dorey Sume 
ae influencing the Sizes of Crankshafts for Double aeting Diesel 

ngines 

Coke Oven Manacrrs AssocrATION (Midland Section) (at University, 
Leeds), at 630 —H J Hodsman Coke for Domestic Fires 

INSTITUTION OF MECHANICAL ENGINEERS (Informal Meeting) ab 7 — 
Major W Gregson and others Discussion on Steam versus O1l-Engine 
in the Mercantile Marine 

INSTITUTION OF LOCOMOTIVE ENGINEERS (Manchester Centre) (at Man 
chester Literary and Philosophical Society, Manchester) at 7 —T H 
Sanders Locomotive Suspension and its Influence on Derailments 

Royal PHOTOGRAPHIC Socirry OF GREAT BRITAIN (Pictorial Group, 
Informal Meeting), at 7 

SOCIETY or CHEMICAL INDUSTRY (Newcastle Section) (at Armstrong 
College), at 7 30 —Dr B Moore Fused Silica in Industry 

JUNIOR INSTITUTION OF ENGINEERS (Informal Meeting), at 730—K W 
Willans Some Problems Surrounding the Reorganisation of an 
Engineering Works 

Roya Society or MEDICINE (Obstetrics and 
(jointly with Tuberculosis Association), 
Management of Pregnancy, Parturition, and the Puerperium in 
Tuberculous Women Openers Dr G Marshall and Dr M Hiley 
(Tuberculosis Association), A Bourne and L C Ruvett (Obstetrics 
and Gynecology Section) 

Roya Society or Mepicine (Electro Therapeutics Section), at 8 80 — 
Dr G Grant Allan Radiology of the Heart 

SOCIETY OF Dyers AND CoLourists (London Section) —J T Holden 
Researches on the Laundering of Fabrics 


Gynecology Section) 
at 8 —Discussion ‘The 


SATURDAY, JANUARY 17 


ROYAL INSTITUPION OF GREAT BRITAIN, at 3 —Sir E Denison Ross 
Persian Art and Literature (2) The People, the Country, and the 
Poetry of Persia 

HULL ASSOCIATION OF ENGINEERS (at Municipal Technical College, Hull), 
at715—R L Quertier Air Compressors 


MONDAY, JANUARY 19 


VICTORIA INSTITUTE (at Central Buildings, Westminster), at 4 30 —Rev 
Dr W M Christie The Renaissance of Hebrew 

ROYAL GEOGRAPHICAL SOCIETY, at 5 —New Types of Survey Instruments 
—Instr Capt Baker The 45° Prismatic Astrolabe —Major G 
Cheetham The Tavistock Theodolite 

Roya. COLLEGE or SURGEONS OF ENGLAND, at 5 —Prof 
Results and Technique of Myomectomy 

Britis Society or Motion PICTURF Ext INEERS (at Royal Photographic 
Society), at 7 —Mr Lance Photo Electric Cells 

INSTITUTION OF ELLOThICAL ENcINEERS (South Midland Centre) (at 
University of Birmingham), at 7 —S G Brown Loud Speakers since 
their Conception, with Gramophone Pick ups and Wireless Recording 
Apparatus 

INSTITUTION OF ELECTRICAL ENGINEERS (Mersey and North Wales (Liver 
pool) Centre) (at Liverpool Uni ersity), at T —E. M Payne The 
Radio—Gramophone Pick-up 

ROYAL INsTITUTE Or BRITISH ARCHITFUTS, at 8 30 —Presentation of 
London Architecture Medal 1929, and Medals and Prizes, 1931 

HvwrTERiAwN Society or Lonpon (at Apothecaries’ Hall), at 9—Dr A 
Lorand The Problem of Rejuvenation (Hunterian Lecture) 

SOCIETY or CHEMICAL INDUSTRY (Yorkshire Section) (jointly with 
Institute of Chemistry—Leeds Area Section) (at Leeds) —W H 
Nuttall Synthetic Resins 


V Bonney The 


TUESDAY, JANUARY 20 


ROYAL INSTITUTION OF GREAT BRITAIN, at 515 —Dr J W 
The Art of Illumination (1) 

RovAL Society or MEptcINF, at 5 30 —General M eeting 

ROYAL PHOTOGRAPHIC SOCIETY OF GREAT BRITAIN, at 7 —G H Dannatt 
The Island of Walcheren 

LEICESTER LITERARY AND PHILOSOPHICAL SOCIETY (Botany and Biology 
Section) (jointly with University College Biological Society) (at 
University College, Leicester) at 73) —Prof J H Priestley The 


Growth of a Tree 
(East Midland Sub Centre) (at 


T Walsh 


INSTITUTION OF ELECTRICAL ENGINEERS 
Eriesson Telephones, Ltd , Beeston) —T Engblom ‘The Totalisator 


WEDNESDAY, JANUARY 21 


Society or Grass TEcuNoLooy (at Newcastle upon Tyne), at 2 

ROYAL COLLEGE or SURGEONS OF ENGLAND, at 5 —Prof J B Hume 
The Pathology of Diaphragmatic Hernia 

INSTITUTION OF ENGINEERING INSPECTION (at Royal Society of Arts), at 
530—J R Cowie , Metal clad Switchgear 

Rovan MrionoscoPicAL Socirry (at BM A House, Tavistock Square) 
(Annual General Meeting), at 5 30 —Prof R R Gates Adaptations 
1n Cellular Structure (Presidential Address) 

NEwCOMEN SoulkTy FOR THE STUDY OF THE HISTORY OF ENGINEERING AND 
TECRAOLOGY (at Caxton Hall) at 530 ——T E Lones The South 
Staffordshire and North Worcestershire Mining District and its Relies 
of Mining Appliances 

British Woop PRESERVING ASSOCIATION 
630—Col Sir G L Courthope and 
servative Treatment of Estate Timber 

INSTITUTION OF ELECTRICAL ENGIN?FRS (Tees side Sub Centre) (at Cleve 
land Technical Institute, Middlesbrough), at 7 —D Hoseason 
The Cooling of Electrical "Machines 

INSTITUTION OF ELECTRICAL Encinrers (Sheffield Sub Centre) (at Royal 
Victoria Hotel, Sheffield), at 7 80 —J Scott MacKenzie The Genera- 
tion of Electricity by Non-Statutory Undertakings 

Socirry oF Dvxns AND CoLounisrs (Midlands Section) (at Technical 
College, Derby), at" 30 —A J Hall Fine Structure of Artificial Silks 
in Relation to Dyeing 
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others Discussion on The Pre- 
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Royal METEOROLOGICAL Society (Annual General Meeting), at 7 40 — 
Presentation of the Buchan Prize to Dr © E P Brooke —R G K 
Lempfert The Scientific Work of the Meteorological Office, Carding- 
ton (Presidential Address) 

ROYAL SocrkTY or Arts, at $ 30 —M S Briggs Mosques and Minarets 
—an Introduetion to Persian Architecture 

ROYAL Socrery or MEDICINE, ab 915 —Dr A Chapin Great Figures in 
History and Misconceptions remov'd 

SOCIETY ox CHEMICAL INDUSTRY (Glasgow Section) —Prof C H Desch. 
Crystal Structure and Chemical Action 


THURSDAY, JANCARY 22 


Rox au Socigm, at 4 30 —Sir Thomas Stanton The De elopment of a 
High Speed Wind Channel for Research in External Ballistics —G 
Cook The Yield Point and Initial Stages of Plastic Stra in Mild 
Steel —P M S Blackett and F CO Champion The Scattering of Slow 
a Particles in Helium 

Rovarn IwsriTUTION OF GREAT BRITAIN, at 5 15 —Prof H Dingle The 
Nature and Scope of Physical Science (1) 

INSTITUTION Or ELECTRICAL Enainrers, at 6 —E T Norris and F W 
Taylor High Voltage Testing Equipments —B L Goodlet, F $ 
Edwards, and F R Perry Dielectric Phenomena at High Y oltages 

ROYAL AERONAUTICAL SocrETY (at Royal Society of Arts), at 6 30 — 
Squadron Leader W R D Acland Deck Flying 

ROYAL PHoroaRAPHIC SOCIETY OF GREAT BRITAIN, at 7 —Pr10jection of 
Films 

INSTITUTE OF RUBBER INDUSTRY (at ‘Manchester, Ltd ", Manchester), at 
730 —E H Wallace A Comparison of English and American Tech- 
nique over the Last Decade 

LEICESTER LITERARY AND PHILOSOPHICAL SocirrrY (Chemical Section) (at 
College of Technology, Leicester), at 8 —Exhibition of Films—(a) 
Story of Beautiful Colours, (b) The Manufacture of Nobel Glasgow 
High Explosives 

I»srtTU^r or BREWIMG (Midland Counties Section) (at White Horse 
Hotel, Birmingham) —J Stewart Malting Barleys of 1930 

Cokr OvrN MANAGERS’ ASSOCIATION (Northern Section) (at Three Tuns 
Hotel Durham) —S Tweedy The Variations in the Composition of 
Crude Benzol under Different Carbonising Conditions 


FRIDAY, JANUARY 23 


ROYAL CoLLkGE oF SURGEONS OF ENGLAND, at 5 —Prof J W Tudor 
‘Lhomas Successful Grafting of the Cornea in Rabbits 

INSTITUTION OF MECHANICAL ENGINEERS, at 6 —H N Gresley High 
Pressure Locomotiyes 

INSTITUTION OF BIECTRICAL ENGINEERS (London Students’ Section), at 
6 15 —Short Papers on Various Aspects of Lighting 

INSTITUTE Or FUEL (at Institution of Civil Engineers), at 6 30 —Dr K 
Rummel The Calculation of the Thermal Characteristics of Re- 
generators (Melchett Lecture) 

Society or CHEMICAL INDUSTRY (South Wales Section) (at Thomas’s 
Cafe, Swansea), at 7 —Dr R Lessing Recent Improvements in Coal 
Cleaning 

WEST or SCOTLAND IRON AMD ÑTFEL INSTITUTE (at Royal Technical 
College, Glasgow), at 715 —7 K Dickie The Coking Industry and 
its Development in Relation to the Manufacture of Iron and Steel 

JUNIOR INSTITUTION OF ENGINEERS (Informal Meeting), at 730—E W 
Thompson The Progress and Development of Steam Generators 

ROYAL INSTITUTION OF Great Britain, at 9 —Sir William Bragg The 
Scattering of Light 

SOCIETY oF CHEMICAL INDUSTRY (Chemical Engineering Group) (at 
Miming and Industrial Equipments, Ltd, Derby) —J C Farrant 
Modern Grinding 


SATURDAY, JANUARY 24 


ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —Dr E Cammaerts Flemish 
Art (1) The Van Eychs 


PUBLIC LECTURES. 
FRIDAY, JANUARY 16 


UNIVERSITY CoLLEGE, at 6 —G P Wells Comparative Physiology 
(Sueceeding Leetures on Jan 23, 30, Feb 6, 13, 20, 97, Mar 6, 13 
and 20) 
MONDAY, Jant ary 19 


LONDON ScHooL Or HYGIENE AND TROPICAL MeEpIcINE (Public Health 
Division), at 5 —Dr F C Minett Certain Diseases common to Man 
and Lower Animals 

UNIVERSITY OF LEEDS, at 5 15 —Prof A V Hull The Osmotic Pressure 


of Tissue Fluids 
TUESDAY, JANUARY 20 


UNIVERSITY COLLEGE, at 3 30—Dr P Hopkins 
logists and the Menace from Charlatans 

UNIVERSITY COLLEGE HosriTaL MrpicAL Scuoo., at 515—Dr J A 
Murray Induction of Cancer by Tar and other Agents (Succeeding 
Lecture on Jan 27) 


WEDNESDAY, JANUARY 21 


LONDON 8cuooL or HYGIENE AND TROPICAL MEDICINE (Public Health 
Division), at 3 —Prof J W H Eyre Shell-fish and the Public Health 
—At 5 —D S Rabaglati Certain Diseases common to Man and 
Lower Animals 

Kina’s COLLEGE, LONDON, at 5 80 —Prof A P Newton ‘The Great Age 
of Discovery (1) The Expansion of the Habitable World 

Lonpon ScHooL or Economics, at 6 —Dr G P Crowden Muscular Work 
and Fatigue (Succeeding Lectures on Jan 28 and Feb 4 

BELI Ast MUSE AND ART GALLERY, at 8 —Prof Walmsley Sand Castles, 


THURSDAY, JANUARY 22 
UNIVERSITI or LEEDS, at 8 —L Ashton Persian Textile Art 


The Need of Psycho- 
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Standardisation in Industry. 


T is now exactly thirty years ago since the 
British Engineering Standaids Association 
(BES A) was formed, namely, ın 1901, when a 
small unpretentious committee was set up repre- 
senting civil, mechanical, and electrical engineering 
institutions, together with the Lon and Steel 
Institute and the Institution of Naval Architects 
It may therefore justly claim to be among the 
pioneers of the movement towards more uniform 
and standard methods in industry, including 
simplification of forms and types, a movement 
which has now, ın all the leading countries, reached 
vast dimensions and become a factor of supreme 
significance in industrial efficiency and progress 
Yet the Association worked for many years in 
obscurity and discouragement, and did not even 
receive its Royal Charter of incorporation until 
1929, although ıt had for some time before this 
received a small grant from the Government This 
grant, never very substantial, was some time ago 
reduced to the pitiful allowance of 100 guineas 
per annum At length, however, the patient and 
indefatigable labours of the Association are 1e- 
celving some measure of the recognition that they 
deserve , 1t has been promised a greatly increased 
grant from the British Government, and its work 
has also been commended by the recent Con- 
ference on Standardisation—in connexion with the 
Imperial Conference of 1930—the report of which 
has recently been pubhshed (Cmd 3716 London 
HM Stationery Office 3d) 

This report takes note of two kinds of standard- 
sation, distinguished as (a) fundamental standards 
and (b) industial standardisation The former 
deals with standardisation of measurement units, 
and the latter with the rather wider field of in- 
dustrial simplification and uniformity, and the 
adoption of standard specifications of material and 
method ın all branches of industry where they can 
be usefully apphed How wide this field 1s may 
be gathered from a glance through the rapidly 
growing list of the BESA specifications, which 
now number several hundreds, and are constantly 
being added to and revised and brought into line 
with the most umproved and up-to-date methods 
So much 18 this the case, mdeed, that at its last 
general meeting the BES A decided to eliminate 
the term ‘ engineering’ from its title and all its 
publications, for it 1$ now generally felt by the 


' Association that ^engineenmg , despite its vast 


extent and almost infinite ramifications, 1s yet not 
sufficiently comprehensive to cover all the work of 
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the BES A The question of a more suxtable title 
18 still under consideration, and its solution 1s not 
so simple as 1t looks 

Several other important and interesting matters 
also came up at the last general meeting In the 
first place, the letter from the Board of Trade 
announcing the creased Government grant was 
read, stating that, 1n view of the recommendations 
in the final report of the Committee on Industry 
and Trade, 1t had been decided to make an annual 
grant of £3000 as from 1930-31 and for the next 
four years The Association's annual subscription 
list brings m about £13,000, and the Board of 
Trade grant will be mcreased in the year 1931-32 
by £1 for every £3 that the Association may raise 
in subscriptions from mdustry in excess of £13,000 
in the year ended March 1931, and similarly in the 
succeeding three years, subject to a maximum 
total of £5000 from the Government m any one 
year It ıs a condition of the grant that the 
Association will resume and energetically pursue 
the work of translating British standard specifica- 
tions into foreign languages, organise local com- 
mittees in oversea countries, and endeavour to 
strengthen 1ts connexions with standardising bodies 
in other parts of the Empire with the view of the 
advancement of Imperial standardisation The 
position will be reviewed again by the Government 
at the end of the period of five years during which 
the annual grants will be made 

The Association needs no exhortation to carry 
out these conditions, for they have mdeed been the 
essence of its policy for many years , ın particular, 
the work of translating and of co-operating to the 
utmost possible extent, not only with other Empire 
bodies but also with foreign, has always been in 
the foreground and has been given the closest 
attention The chairman, at the last meeting, was 
in fact able to refer with justifiable pride to the 
excellence, for example, of the recent Spanish 
translations, which would greatly facilitate the 
spread of standardisation not only in Spain but 
also in the great and rapidly developing com- 
munities of South America 

By way of exemplifymg the tremendous growth 
and extent of the new fields to be covered, it 1s 
only necessary to refer to the comparatively new 
industries of aviation and wireless In both of these 
there 1s almost unlimited scope for standardisation, 
and already numerous specifications have been 
agreed upon and published Tentative feelers have 
been put out also towards the chemical industries 
and several conferences have been held, Hitherto, 
the work of drafting agreed specifications as a basis 
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for contracts and other purposes has been under- 
taken by mdividual industries, very often in col- 
laboration with foreign and Imperial interests in 
the same industry, as, for example, in the glycerine 
standards and specifications , but the chairman of 
the BESA ıs of opinion, and says that ıt has 
been generally agreed, that the greatest advantages 
to be obtained from industrial standardisation 
would be by the co-ordination of all efforts in a 
single national organisation This, on the face of 
16, appears a very desirable ideal to aim at, but 1f, 
beside national co-ordmation, one also considers 
Imperial and foreign co-ordination in all fields of 
industry, then the whole idea becomes almost 
colossal 

Great progress has already been made in the 
desired direction, but the meetmgs which have 
been held during the past year by the Central Com- 
mittee at the Board of Trade have shown very 
clearly the difficulties of putting into operation 
on any extensive scale even a national scheme of 
simplification, without taking into account the 
further problems of international collaboration In 
the national sphere some progress has been made 
m the building industry, and a very interesting 
illustration of the Association's widened aims 1s the 
recently published specification for the sampling 
and analysis of small coal, which has been under- 
taken in co-operation with the Fuel Research 
Board This is the first time that a British 
standard specification has been brought into 
ordinaly everyday commercial relations with the 
coal industry, and the result cannot fail to be of 
national value 

The electrical branch of the Association 1s 
probably among the most active, especially now 
that ıt includes under its ægıs the rapidly develop- 
ing wireless industry and 1s also growing strongly 
in other directions In this branch, too, the 
international aspect has to be very carefully; 
studied During the past year, a largely attended 
meeting of the International Electrotechnical Com- 
mission was held in Scandinavia, when more than 
fifty British delegates were present, and every 
attempt 1s to be made to adopt the recommenda- 
tions of this Commission in electrical work in 
Great Britam Similar work is bemg done in 
the wireless industry Other directions ın which 
important and interesting work 1s being done 
relate to illumination and transport Efforts are 
being made to evolve a standard for artificial 
dayhght, especially with the view of assisting in 
colour matching 

Generally, the relations of the Association with 
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the standardismg bodies m other countues and, a standardising bodies ın other counties and 
oversea dominions, already cordial, are being 
strengthened and developed, and the recommenda- 
tions of the Imperial Conference in this matter have 
been anticipated 

The repoit of the Conference on Standardisation, 
already referred to, deals, as we have seen, with 
the two kinds of standardisation, one of which, 
the industrial, has been briefly considered in 
connexion with the work of the BESA The 
other kind, relating to fundamental standards, 
is really a constituent part of the wider field of 
industrial standardisation, for this latter neces- 
sarily umplies uniform and fundamental standards 
of measurement 

The Conference agreed that Imperial uniformity 
in these standards 1s highly desirable, and most of 
the oversea delegates expressed the view that 
Buitish standards should be used whenever pos- 
sible To this end 1t ıs necessary (a) to provide in 
each dominion and in India suitable reference 
standards for each such unit of measurement used 
in that country, and (6) to provide means for 
comparison with the corresponding standards at 
the Board of Trade or the National Physical 
Laboratory, also that at least one member of 
the Commonwealth should undertake research so 
that the fundamental standards can be referred | 
ultimately to natural standards, such as the wave- 
length of lght The requisite facilities and 
organisation for such work already exist or are 
contemplated in most of the oversea dominions, 
and 1t remains for closer co-operation to be realised 
It may therefore be expected that in many parts | 
of the Empire the standards of derived units, such 
as the volt, ohm, and the units of length 1n terms 
of the wave-length of hght, will soon be realised 
independently Nevertheless, periodical compari- 
son with the standards m Great Britain should 
bntinue, and the report schedules a list of the 
principal units for which reference standards are 
likely to be required, with suggested procedure m 
regard to each 

The report 1s a useful summary of the work done 
or proposed in reference to standardisation in 
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various parts of the Empire, and while 16 does not ; 


add greatly to the knowledge of those closely | 


engaged in this field or contain any very original 
suggestions for solving the many formidable diffi- 
culties to be encountered, ıt provides a definite 
basis for further work on agreed lines Moreover, 
it bestows an official blessing on what 1s being done 
and justifies a hope of wider and more intelligent 
recognition and support 


No 3195, Vor. 127] 





119 


— | 








Morphology of High Molecular Weights 


Der Aufbau der hochpolymeren organischen Natur. 
stoffe auf Grund  molekularmorphologischer 
Betrachtungen Von Kurt H Meyer und H 
Mark Pp viu-264 (Leipzig Akademische 
Verlagsgesellschaft mbH, 1930) 18 gold 
marks 


HE problem of fibre structure has been well 
to the fore during the last few years, especi- 
ally ın the minds of our German friends, and this 
really stimulating book 1s the outcome of their 
meditations on a subject the interest and import. 
ance of which are difficult to over-estimate One 
might almost claim that the study of fibre structure 
and fibre properties, carried to its logical limit in 
the study of molecular fibres, ıs comprehensive 
enough to include most of the physico-chemical 
phenomena of living matter, and because we 
are in the habit of clothing linde matter with 
once-living matter of a fibrous nature, it should 
be still more easy to substantiate the claim that 
fibre study ıs of fundamental importance to ın- 
dustry also At all events, ıt would seem that 
this truism has become palatable ın Germany, 
for here we have a book of first-rate ' academic ' 
interest emanating from such an address as 
“ Ludwigshafen a /Rhein, Hauptlaboratorium der 
IG Farbenindustrie " 

It ıs scarcely possible to suppress a certain 
twinge of regret that we of Great Britain, so largely 
dependent on the success of our textile industries, 
should have played a comparatively mactive part 
in the actual structure analysis of natural fibres, 
in spite of the consolation that 1s to be gathered 
from the preface and introductory chapters of 
“Der Aufbau der hochpolymeren organischen 
Naturstoffe ’’ The authors state plainly at the 
outset that their treatment of the subject 1s based. 
primarily on the Bragg concept of atomic and 
molecular ‘sizes’, and it 1s clear that the very 
considerable success that has attended the analysis 
of cellulose structures arises from the reasoned 
application of this principle to the Haworth- 
Freudenberg formula for cellulose The extension 
of the method to the cases of 1ndia-rubber, natural 
suk, and similar polymerised systems, followed 
naturally As a matter of fact, model-bwlding has 
long been a helpful pastime in the Bragg school of 
crystal analysis, even when the more systematic 
Continental mind tended to view 1t with a suspicion 
which subsequent events have proved to be 
scarcely deserved 

The great merit of the volume under review lies 
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in the attempt to correlate a large amount of 
physical and chemical 1nformation with the results 
of X-ray analysis, a treatment which serves to 
show once more that structural crystallography 
1s not simply a branch of chess, but a study of 
such varied applications and possibilities that 1t 
i$ no longer just to regard ıt even as a sort 
of second handmaiden of the sciences It 1s high 
time that ıt took its proper place ın our university 
curricula, so that ideals and aims such as those 
set forth m the work under notice may attract 
the attention they deserve and yield their richest 
returns 

When X-ray analysis points to a small unit of 
structure and adds a rider to the effect that the 
periodicity 1s sound in only one direction, while 
physical chemistry insists on a high molecular 
weight, the inference 1s that we are dealing with 
crystals, or pseudo-crystals, built up of those 
typical products of biological activity which the 
authors call “ Hauptvalenzketten’’ | On this 
thesis they have developed an admirable account 
of the fascinating ascent which leads from the 
‘ideally perfect? crystal known as diamond, up 
through the half-way house of the long-cham 
paraffins and their derivatives, and on through the 
synthetic polyoxymethylenes of Staudinger to the 
complex carbohydrates and protems, where finally 
the true crystalline state is lost in the realm of 
averages and distortions The whole story 1s pre- 
eminently that of the evolution of the “ Haupt- 
valenzkette ”, even at the risk of offending chemists 
who might possibly maintain that there ıs more ın 
protein chemistry than the various permutations 
and combinations of amino-acid chains in simple 
peptide linkage There are those who are pre- 
pared to ascribe some part, at least, of the enormous 
variety in proteins to certain differences in the 
type of hnkage—but 1t is good, very good, to 
emphasise the significance in protein structure of 
mixed crystallisation and its molecular counter- 
part, the formation of ‘mixed molecules’ 
" Weiter folgt daraus, dass die Bestimmung des 
Molekulargewichtes aus dem Gehalt des 1n kleinster 
Menge vorkommenden Spaltproduktes nicht ohne 
weiteres brauchbar ist, denn es brauchen nicht 
alle Molekule emes  Erweisskorpers auch alle 
Spaltprodukte zu enthalten, da ja die Voraus- 
setzung, dass alle Molekule emander gleich sind, 
nicht mehr gegeben 156" This much, at least, 
seems clear even from the X.ray analytical data 
so far available in this field ` 

There can be no hesitation about recommending 
“Der Aufbau der hochpolymeren organischen 
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Naturstoffe" as a valuable contribution to the 
hterature of both structure analysis and orthodox 
chemistry The research worker, whether aca- 
demic or industrial, cannot fail to appreciate its 
helpful and stimulating qualities and find m it a 
useful source of reference ın a wide range of ideas 
Above all, there 1s a very clear account of the 
X-ray analysis of cellulose and its derivatives, 
mdia-rubber, natural silk, and certain other pro- 
teins, the whole bemg enriched by the inter- 
weaving of such supplementary and explanatory 
material as requires a table of 346 references 
W T ASTBURY 


The Great Barrier Reef. 


A Year on the Great Barrier Reef the Story of Corals 
and of the Greatest of ther Creations By Dr 
C M Yonge Pp xx+246+70 plates  (Lon- 
don and New York G P Putnam's Sons, 
1930) 21s net 


HE Great Barrier Reef 1s one of “ the wonders 
of the world ", a breakwater buit by hving 
organisms extending along 1200 miles of the Queens- 
land coast Its seaward edge varies from 10 to 
more than 100 miles from the shore, and the barrier 
1s an almost contmuous line in the northern half, 
giving place to a series of isolated reefs to the south 
On this barrier there are few islets, but the lagoon 
withm is sparsely dotted with sand cays, on one 
of which, Low Island, Dr Yonge’s expedition made 
its camp The continental coast behind varies, 
being 1n many parts high and cliffed, and having 
off-lying islets of voleame or granitic rock Many 
parts of ıt have been carefully surveyed ın recent 
years by Prof Richards and his pupils A bore 
was also sunk to 600 feet on an islet situated 
about the middle of the Barner, but only coral 
fragments and sand of the regular reef types were 
obtamed Adherents of each theory of coral rec 1 
formation have ın turn used the Barrier ın suppe* > 
of their views, and this divergence of opinion was a 
clear indication of the need for further research 
upon the actual building organisms 
In these circumstances the Great Barrier Reef 
Committee of Queensland decided to invite a bio- 
logical expedition from the old country, and this 
was arranged by a large committee representing 
zoology, geology, botany and geography, the Empire 
Marketing Board, most scientific societies and the 
University of Cambridge co-operating With Dr 
Yonge, who undertook experimental work on the 
nutrition of corals, were F S Russell m charge of 
plankton, A P Orr (hydrography), Drs T A 
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Stephenson and S M Manton (coral ecology and 
life-history), F W Moorhouse (economic animals), 
S M Marshall (plant plankton), G Tandy (botan- 
ist), together with seven volunteer assistants and 
a party of three geographers With a few black 
boys and visitors, the camp had to provide for 
more than twenty persons, while half of the 
party required laboratory accommodation similar 
to that m our universities Low Island itself 1s 
less than 4 acres, but ıt 1s on the edge of a shoal 
of more than 400 acres, most of which 1s covered 
with mangroves or shingle exposed at low tide 
The seaward reef ıs largely covered with corals 
and the whole Barrier 1s m the East Indian belt, 
perhaps for marine biology the richest part of the 
world 

Coral anemones are the chief reef builders by 
means of their elaborate skeletons of hme, which 
are excellently described and illustrated They 
paralyse their prey by throwing out stinging cells 
at passing animals and then engulf them ‘Their 
whole surface 1s covered by vibratile hairs (cilia), 
the mam function of which 1s shown to be the 
keeping of their surfaces clean They also assist 
by directing a current of water with its organisms 
into the coral mouths, out of which all excreta 
and the coral larvæ are passed. by the same means 
The corals are carnivorous , “ vegetable matter 
is useless to a coral" In the inner cell layer of 
the coral polyps are countless numbers of tiny 
round unicellular alge, which appear to supply 
oxygen to the corals, while they obtain the normal 
food matenals of plants from their host’s excretion 
In correspondence with these methods of feeding, 
most corals seem to expand at might and to 
contract m the day The same system, perhaps, 
apples to Hehopora, Millepora, and many other 
animals allied to the true corals, but we have to 
await the publication of the author’s experimental 
‘work The hfe-histories of corals were studied, 
the young being extruded from the mouth as 
planule, small masses of cells which float away in 
the currents These were found to be extruded 
during the summer at regular intervals of one 
month “over the pemod of ful moon", but in 
autumn the intervals mcereased so that extrusion 
began to appear “about the period of the new 
moon" This “lunar periodicity’ was better 
marked in Chiton, which, “ collected the day before, 
spawned on the night of full moon” Observa- 
tions were also made on the rate of growth of 
corals which were embedded in cement blocks 
Photographs show an increase in diameter of 40 to 
80 per cent ın sıx months 
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Many other reef inhabitants are described The 
giant clams are divided into two groups, one of 
which ıs seated on the surface of the reef, while 
the other works 1ts way into the rock, so that the 
mantle edges look like undulating worms of brihant 
hue moving over the reef below Ths edge was 
found to be covered with a brown scum of cells 
similar to the alge of corals, which here are re- 
garded as playmg “an important part in the 
nutrition of the anmal” While some of these 
“gant cockles ” reach a length of 45 ft —a pair are 
used as holy-water stoops in St Sulpice in Paris 
and weigh a quarter of a ton—the common burrow- 
ing species are quite small, sixteen having been 
found m an area of 18 inches square Of still more 
importance 1s the date stone (Lathophaga), a bivalve 
which bores by “special glands pouring out an 
acid’? Béche-de-mer, * animated sausages” of 
large size, continuously shovel sand into their 
mouths and by triturating it assist in reef de- 
struction They are fished largely by the abor- 
igines of the Torres Strait region, being spht open 
and dned, to be exported afterwards to China for 
soup The pearl shell industry was already well 
known, but the Trochus, a large coiled mollusc, has 
only been developed as a result of the War, the 
total export being probably about 1000 tons, valued 
at £100,000 The animal grows at the rate of 
about an inch a year for four years, reaching a 
maximum of 6 inches, but slowing down after 4 
inches It breeds durmg the winter months, and 
the adults have quite remarkable powers of hiding 
away under rocks The sponge industry seems as 
yet httle developed 

The description of the work of the expedition on 
the surface fauna and flora 1s an excellent account 
of this line of research, the means by which xb 18 
pursued, and the objects sought Its noticeable 
that there 1s httle fluctuation m the plant plankton 
during the year, and that the numbers on the 
average are less than m temperate seas A good 
point ıs made m regarding the coral alge as “ ım- 
prisoned phytoplankton ” intercepting "' the nutri- 
ent salts which the coral would otherwise excrete 
into the sea and so increase its fertility” The 
vertical movements of the plankton were especi- 
ally studied, the depth of 1ts concentration being 
allamportant to the animals which feed upon it. 
There are interesting accounts of the bottom fauna 
and of visits to Thursday Island, the Torres Straits 
barrier, and the Capricorn group, but the full record 
of these must be sought 1n the scientific publications 
of the expedition The story ıs of natural history, 
and our author, who has a fine journalistic sense, 
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loves his beasts and applies the biological methods | 1s the marked difference in texture, as seen from 


of 1928 to his study of them His book must be 
read by every student of marine biology, and will 
be found entertaimung by that far wider circle 
which 18 interested in the wonders of the world 

J STANLEY GARDINER 


a ee ee 
Archeology from the Arr. 


Ordnance Survey Professional Papers New Series, 
No 12 Aw Photography for Archaeologists 
By O G S Crawford Published by Order of 
the Director-General, Ordnance Survey, under 
the Authority of the Ministry of Agriculture 


and Fishenes Pp 44+19 plates (London 
HMSO, Southampton Ordnance Survey 
Office, 1929) 4s 6d net 


b. wi photography has ceased to be a novelty or a 

toy, when the Ordnance Survey Office issues 
a ‘ professional paper ’ for the mstruction of archzeo- 
logists m the reading of air-photographs, with 
hints for airmen also, on the making of such photo- 
graphs of ancient sites For ‘ shadow-sites’, re- 
corded with the very oblique light of dawn or even- 
ing, need different treatment, and yield different 
results, from bare soil and rocks, best avoided at 
any time, and from ‘ crop-sites ' where the growth 
varies as ancient walls or ditches present either 
more or less than normal soil or moisture How 
striking these variations may be, appears from 
these admirable photographs, despite the elymina- 
tion of colour-contrast In Nature, they may often 
be detected by pedestrians, and, as 1s noted on 
p 4, this method of archeological survey goes back 
some way—even further than 1s stated,for m the 
reference to Northfield Farm 1904 should be 1894, 
and the significance of weeds among the corn was 
suggested by even earler experience among the 
tomb -robbing peasantry of Cyprus There the 
contrast was enhanced by the effects of parchmg, 
such as 18 described on p 5 and it may be noted 
that Mr Crawford’s hopes of “ another dry year ” 
were realised in the summer of 1929 Soon, 15 1s 
hinted, we shall find the normal rotation of crops 
interrupted by archeological insistence on horse- 
beans, which have long enough roots to register 
deep-seated antiquity 

One of the more remarkable revelations of this 
air photography 1s to display the very wide extent 
of earher farming Very few tracts have survived 
altogether untouched, and the question arses, 
What 1s the significance of all this, from the points 
of view of economic history and climatology ? 
Another, not specifically discussed in this memorr, 
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the air, of different kinds of grassland, according 
to the subsoil and geological foundation 

What a trang in observation, and the signifi- 
cance of things seen, 18 all this archeological work 
for the pilots of the Royal Air Force, who have 
actually taken the photographs! For it 1s a very 
different thing to record known objects, however 
imgeniously devised to be puzzling, and to engage 
in what is at the same time real research, m the 
sense that not even the archeological officer knows 
beforehand what there will be to see, though 
evidently he has usually a shrewd notion what 1s 
worth exploring and what 1s not 

This memoir ıs an mdispensable supplement to 
the author's “ Wessex from the Air", and the 
four plates borrowed from that book were worth 
reprinting for the sake of thew present letterpress 
and the hght thrown on them by their present 
company J LM 





The Position of Women in India 


The Key of Progress a Survey of the Status and 
Conditions of Women $n India By several 
Contributors Edited by A R Caton Pp 
x +250 (London Oxford University Press, 
1930) 7s 6d net 


Mss CATON and her collaborators have pro- 

duced a book which 1s indispensable to 
the student of Indian problems—social, religious, 
educational, sanitary, industrial, and pohtıcal 
The backward condition of the women ın India is 
one of the root-causes of the backwardness of 
India as a whole, and the title of the book is taken 
from a striking sentence in the Simon Report— ^ 
~ the women’s movement ın India holds the key of 
progress, and the results it may achieve are m- 
caleulably great ” 

The eight chapters on education, health and^. 
sanitation, public life, home and marriage, rural 
life, mdustry, and social evils are documented at 
every point, and the references, which, apart from 
a few ships of trifling 1mportanoe, are accurate, give 
a mass of important facts, skilfully and conven- 
ently arranged 

The section on education 1s largely based on the 
Report of the Education Committee of the Simon 
Commission It pomts out that in British India 
the percentage of male hterates in 1921 (at the last 
census) was 13 0, of female hterates 1 8, and that 
up to 192] the discrepancy 1n literacy between men 
and women was increasing The discrepancy be- 
tween the number of boys and girls under mstruc- 
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tion 1s also increasing. Between 1922 and 1927 the 
increase in the number of boys under instruction 
was 2,400,000, the corresponding increase in the 
number of girls was only 400,000 

The obstacles to women’s education and all that 
1b means are conservatism in social customs, 
purdah, and early marriage, and these, with want 
of education, are the great enemies of women's 
health 1n India, and contribute largely to infant 
mortality Dr A Lankester reported in 1920 that 
m many cities in India more than twice as many 
women suffered from phthisis as men Dr K. 
Vaughan, writing in 1928, attributes most of the 
trouble m child-birth in India to the lack of sun- 
hght due to purdah, with, as 1ts result, osteomalacia 
and gross pelvic deformity (and 1t may be added, 
anemia) It must, however, be remembered that 
in large tracts of India, for example, Bombay and 
Madras, purdah does not prevail (though, except 
in highly educated circles, the sexes do not mix as 
in the west) All over India, in spite of recent 
efforts, the number of skilled doctors and of skilled 
midwives is small, and the ordinary midwife i$ 
desperately inefficient The recent Report of the 
Age of Consent Committee (1929), of which only 
one member was European, gives a painful picture 
of the effects on health of marriage below the age 
of sixteen — Itis to be hoped that the new Sarda 
Marriage Act (which could probably not have been 
passed but for the Age of Consent Report) may 
stop the evil—when it 1s enforced 

In turning over the pages of Miss Caton’s book 
it ıs umpossible not to be impressed by the ım- 
mensity of the work stillto be done On the other 
hand, there has been a real awakening 1n India, as 
every recent report shows  Discounting a good 
deal of lip-service (especially on the educational 
side), we must recognise the existence of a large 
number of agencies, educational, medical, and 
social, for the mmprovement of the conditions of 
girls and women Indian women themselves, 
coming from educated and comfortable homes, 
are now pleading ın public the cause of their less 
fortunate sisters , and some of them have recently 
occupied conspicuous positions in the world of 
politics and education The late Begum of Bhopal 
was Chancellor of the University of Ahgarh, and an 
able Chancellor , Mrs Muthulakshmi Reddi was an 
extremely active Deputy-President of the Madras 
Legislative Council But it 1s ın the villages that 
a change 1n the position of women 1s perhaps the 
most important Mr F L Brayne, who has done 
so much in the Gurgaon district of the Punjab, 
writes ‘‘ If I might pick out the heart and centre 
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of the uphft campaign, I should say that 1t was the 
elevation of the women ”’ 

One must not exaggerate Inside many Indian 
homes, the influence of the woman, and especially 
the grandmother, has been supreme But the 
transformation of India, necessary to make her 
come into hne with other countries, will only be 
possible when the brains of the women are utilised 
to a far greater extent than at present ‘There 1s 
no sign that they are inferior to those of women in 
the west P J HARTOG 





Our Bookshelf. 


A Cultural History of the Modern Age the Crisis 
of the European Soul from the Black Death to 
the World War By Egon Friedell Translated 
from the German by Charles Francis Atkinson 
Vol 1 Introduction Book1 Renarssance and 
Reformation, from the Black Death to the Thirty 
Years War Pp 1x + 353 +vu (London. 
Alfred A Knopf, 1930 ) 21s 


THIs is an extraordinarily stimulating and attract- 
ive book It inelines a reviewer to write far more 
than his editor could possibly melude, for every 
page either gives provocative pictures of leading 
figures in the past or else raises profound and 
eternal questions for discussion ‘The author sets 
out to give an “incomplete” but artistic presenta- 
tion of the modern European world to pick out, 
that 1s, those features in the modern world which 
he finds of most significance—especially of spiritual 
significance He writes well and with enthusiasm. 
Among recent historical works noticed in these 
columns, the book most lke this 1s Dr. Wingfield- 
Stratford's “ History of British Civilisation" What 
he does for England, Dr. Eriedell has begun to 
do m this volume for Europe. 

One striking pomt in which the present author 
differs ın his general outlook from Dr Whingfield- 
Stratford raises one of those great questions which 
we should hke to discuss at length Dr. Friedell 
declares that his 1s not to be an economic history, 
and that ‘‘ economic life, far from being an ade- 
quate expression of any culture, does not, strictly 
speakmg, belong to culture at all, only contributing 
one of its preliminary conditions and not the most 
vital" So far we might agree with him But 
when he goes on to treat science as the lowest part 
of the thinking side of man, inferior to philosophy 
and far mferior to religion, we feel less confidence 
in his powers of analysis Science cannot thus be 
identified with technology and marked off from the 
sphere of creative thought which embraces art, 
philosophy, and religion If art ıs creative ın an 
individual and eternal form which 1s denied to any 
particular scientific construction, yet the mental 
process has common creative elements in both 
cases, and to treat philosophy and religion as 
independent of science would, if ıt were possible, 
be a still more serious mutilation of the reahty of 
thought FS M. 


124. 


Handbuch der Experimentalphysw Herausgegeben 
von W Wien und F Harms Unter Mitarbeit 
von H Lenz Band 25, Tel 3 Angewandte 
Geophysik Unter der Redaktion von G. Angen- 


heister Pp xun +556 (Leipzig: Akademische 
Verlagsgesellschaft mbH, 1930) 54 gold 
marks 


Tus work opens with a short account (48 pages), by 
H Reich, of the geological foundations on which 
apphed geophysics must build, the remainder of 
the book consists of small treatises on the various 
methods, each by a speciahst ın the method 
Gravimetric methods are discussed by K Jung 
(162 pages) , the next section, on seismic methods, 
18 divided into two parts, one (of 40 pages), by O 
Meisser, on ‘ air-seismology’, and the other (of 
55 pages) on earth-seismology , the former, though 
mteresting 1n itself, seems out of place ın the present 
volume, as ıt bears on the constitution of the upper 
atmosphere, and not on that of the earth’s mnterior, 
to which applied geophysics (as now understood) 
refers Magnetic methods of prospecting are dis- 
cussed in 100 pages by H Haalck, and electrical 
methods by J N Hummel and W Heine, the 
former dealing with the theory (67 pages) and the 
latter with the practice (56 pages) J N Hummel 
also contributes the final section (28 pages) on 
radioactive methods 

The price of the book, 54 gold marks, seems ex- 
cessive, but will doubtless not deter commercial 
users, who are those chiefly concerned with the 
subject, from purchasing a copy Even they, 
however, may feel that the multiplication of books 
covering much the same ground can be overdone, 
especially when at so expensivearate Some of the 
joint authors of this volume have recently published 
‘fuller accounts, 1n separate books issued by another 
publisher, of the sections which they here deal with , 
the shorter accounts in the present work have the 
advantage, however, of mcluding mention of the 
most recent work, with references 


Egyptian Cimlzation as Sumerian Origin and 
Real Chronology, and Sumerian Origin of Egyptian 


Hieroglyphs By Dr L A Waddell Pp xx+ 
228 421 plates (London Luzacand Co , 1930 ) 
12s 6d net 


In this volume, the seventh of the seres that Col 
Waddell has devoted to the exposition of his views 
on the origin and relations of the great crvilisations 
of antiquity, the author aims at demonstrating the 
historical character of Menes as an Aryan, a de- 
scendant of the first Sumerian or Aryan king who 
founded civilisation He maintains that Menes 
was at one and the same time the Sumerian 
emperor in Mesopotamia and the first dynastic 
king of Egypt, a crown-colony of his world-empire 

In a previous volume it has been held that 
Harappa and Mohenjo-Daro are the relics of a 
Sumerian colony in India Arguing from identifi- 
cations in the king lists of India, Mesopotamia, 
and Egypt, ıt ıs now maintained that Menes was the 
son of Sargon, the ruler of an empire extending from 
India to Britam Egyptian civihsation 18 made 
to date from the conquest of the country by the 
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pre-dynastic Pharaohs, now shown to have been 
Sumerian emperors, the father and grandfather of 
Sargon, the date of the conquest bemg about 2780 
BC Menes, the crown-prince and ‘governor of the 
Indus valley, erected Egypt into an independent 
kingdom, civilised Crete as Minos or Min, and 
extended his power to the Pillars of Hercules and 
Britain Col Waddell regards any discrepancy 
between his theories and those of a more orthodox 
chronology as due to the weakness of archzeological 
dating , but until he convinces scholars of the 
accuracy of his identifications—a difficult task, we 
fear—his own chronology hangs in the air 


The Art of Study By Prof T H Pear. Pp. 
vu+117 (London Kegan Paul and Co , Ltd, 
1980) 3s 6d net 


Tuts book is the outcome of some broadcast talks 
to school children on how to concentrate The 
author has expanded and developed these talks so 
that they apply not only to school children, but 
also to children of maturer years who may find 
they want to study something and yet feel they 
do not know how to do so 

Perhaps nobody but Prof Pear can put abstract 
psychological problems in such a winning way, 
the chief difficulty 1s that the knowledge behind 
his exposition is so artistically disguised that 
readers may erroneously beheve that the problems 
involved are really very simple He discusses 
what we mean by learning, the differences in people 
with regard to mental make-up so that a method 
of study useful to one may be a stumblmg-block 
to another, how to form habrts of study, how to 
memorie Interspersed between the facts 1s much 
good advice, tendered by one experienced in the 
difficulties of learners 

This book can be recommended as really bemg 
what 1t 1s called, the art of study , the science of 
study forms the background 


Jorullo the History of the Volcano of Jorullo and 
the Reclamation of the Devastated District by 
Ammals and Plants By Dr Hans Gadow Pp 
xviu4-100--2 plates (Cambridge At the Uni- 
versity Press, 1930) 7s 6d net 


JORULLO stands in an amphitheatre amongst thes 
foothills of the great southern slope of the Mexican: 
plateau It was subjected to a series of eruptions 
between 1759 and 1775, about five square miles of 
land bemg buried and probably at least ten times 
as much completely devastated The late Dr. 
Gadow, who meditated a larger work on the dis- 
tribution of animals in Central America, spent a 
month theré and tells the story of the repeophng 
of the area by plants and ammals These pene- 
trated the devastated area at an average rate of a 
mile in forty years Thisis slow as compared with 
Krakatoa, to reach which most organisms must 
have used sea transport, but this 1s explained by 
the situation of Jorullo being ın a comparatively 
dry area We would not care to draw deductions 
after a month’s collecting, but Dr Gadow was 
unique 1n his knowledge of the ways of reptiles and 
amphibians, upon which mainly he bases his views. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NaTURE No notice «s taken 
of anonymous commumeations | 


Mercury Band System in the Neighbourhood of 
the Resonance Line 


A BAND ın the mercury spectrum referred to as 
2540 has been the subject of much discussion, owing 
to 1ts proximity and apparent relationship to the 
resonance line 2536 52, and to the fact that 16 1s seen 
1n absorption by unexcited mercury vapour of suitable 
density I have long suspected that this 1s only one 
feature of a complicated band system in this neigh- 
bourhood ‘The investigation 1s much embarrassed 
by the glare of the resonance line, which makes 1t 
difficult to photograph delicate details in the 1m- 
mediate vicinity 

Recently examining some old spectrograms of a 
water-cooled mercury arc, I have been able to measure 
two similar and additional bands between this one 
and the resonance line The wave-lengths are 2540 37, 
2538 44, 2537 32 These are shaded from the red 

In addition, two bands have been measured on the 
other side of the resonance line at 2535 82 and 2535 35 
These are shaded to the red 

There are faint suggestions of much more, which 
could probably be made definite if the source were 
carefully adapted to the purpose Unfortunately, the 
large spectrograph used was destroyed by fire, which 
hinders any immediate progress 

RAYLEIGH 

Terhng Place, Chelmsford, 

Jan. 12 





Methods of Investigating the Intensities of y-Rays. 


THERE are two important methods of investigating 
the intensities of y-rays, that of Skobeltzyn (Zet 
f Phys, 483, 354, 1927 58, 595, 1929) and that of 
Ells and Aston (Proc Roy Soc, A, 129, 189; 1930) 
We wish to pomt out that the results of the measure- 
ment of the intensities of the y-rays of radium B 
and radium C by these two methods are in as good 
agreement as can be expected 

Skobeltzyn’s method, which depends on the 
Compton effect, determines the intensity distribution 
throughout the spectrum, in the sense that 1t gives the 
quantity I, when I,Av is the aggregate intensity of 

e y-rays the frequencies of which lie ım the interval 
v to »-- Av The quantity Av, ın this connexion, 18 
not a differential, but 1s to be understood as an 
interval determined by the conditions of the exper- 
ment In certain parts of the spectrum where there 
are two or more strong y-rays close together, 16 1s 
not possible to separate their effects, and, as can be 
seen from col 3 of the following table, the Compton 
effect method gives the summated intensity (cf 
Skobeltzyn, loc cit , 58, 609, Table 2, eol ‘4) 

The method used by Elis and Aston depends on 
the photoelectric effect, and while there are certain 
definite disadvantages in the method, 16 does possess 
the important advantage of giving the intensities of 
the individual y-rays These are shown in col 2 
of the table corrected for filtering through 3 5 mm 
of lead to correspond with the conditions of Skobelt- 
zyn's experiment The ratios of the intensities 
obtained by the two methods are given in col 4, 
from which ıt will be seen that there 1s on the whole 
good agreement 
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To see what can be deduced from this agreement 
1b 18 necessary to refer briefly to the mam features of 
the measurements  Skobeltzyn's method depends on 
observing by the Wilson cloud method the relative 
number of electrons ejected within a certain angular 
range by the Compton effect of the different y-rays 
It ıs generally accepted that the data about absorption 


INTENSITIES OF THE y-Rays OF Rapium B anD C 


Intensities by 

photoelectric 

method after 
35 mm lead (Ip) 


Intensities by 
Compton effect 
method (Fe) 


hy of the 7-rays 
(volts x 1075) 


0 011) 
0 056 -0 22 
0 152 


0 415 
0 046 $0 25 


0 050 
0 160 }0 26 
0 050 


0 22 
0 064 





coefficients needed to deduce the relation intensities 
of the y-rays ıs sufficiently well known for purposes 
such as the present, and that there 1s no fundamental 
uncertainty in the method 

Ells and Aston’s method, which depends on the 
photoelectric effect, determines essentially the rela- 
tive values of the quantities Iiri [,r,, ete , when 
I, l, ete, are the mtensities of the y-rays and 
7; and 7a etc , corresponding photoelectric absorption 
coefficients There 1s at present no direct experi- 
mental evidence about the vanation of r at these 
high frequencies, and to evaluate the results 1t was 
necessary to extrapolate from the X-ray region by an 
empirical formula 

The general agreement between the results of the 
two methods suggests that this extrapolation is 
approximately correct, and that we have therefore 
reasonable grounds for accepting the values of the 
individual mtensities of such y-rays as were measured 
by the photoelectric method 

In view of the ımportant part played by the m- 
tensities of the y-rays in certain speculations about 
the structure of radioactive nuclei, we feel it 1s of 
interest to pomt out how these two methods, when 
combined, yield information which is far more definite 
than that supplied by either alone The certainty 
of the Compton effect method supplies just that 
deficiency ın the photoelectric effect method, whilst 
the latter has the power of dealing with individual 
y-rays, the lack of which is the chief disadvantage of 
the Compton effect method A further point which 
brings out the complementary nature of the two 
methods is that the photoelectric method ıs best 
suited to lower frequency y-rays, whilst the Compton 
effect method deals, 1f anything, rather more easily 
with the higher frequency 7-rays 

C D Ermis. 


D SKOBELTZYN 





Uniform Propagation of Flame. 


Mason and Wheeler,! following the initial observa- 
tion of Mallard and Le Chatelier, considered that 
when a gaseous explosive mixture 1s suitably ignited 
at the open end of a horizontal glass tube, the other 
end of which is closed, flame travels at a uniform 
speed for some distance The results of their experi- 
ments have been extended further by Wheeler and 
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his collaborators to the formulation of a speed law,? 
which has since been criticised by Bone, Fraser, and 
Winter, and interesting experimental evidence brought 
to disprove the so-called speed law? At about this 
time one of us (H K S) was engaged m the deter- 
mination of ignition temperatures,’ and came to re- 
cognise a certain approximate relation (1 2) between 
the ignition temperatures and flame temperatures of 
the mixtures generally studied for the uniform pro- 
pagation law 

From a mathematical analysis (a full account of 
which ıs being published elsewhere) we find that a 
regime of initial uniform flame propagation 1s possible, 
assuming that pressure plays no part during the short 
interval of this propagation Our analysis shows that 
uniform propagation is given by an equality (not by 
a certain quantity lying between two hmits) which 
of necessity must be delicately balanced It 1s thus 
possible that in some mixtures umform propagation 
may not exist ' 

The velocity equation developed by us 1s more rigid. 
than that of Mallard and Le Chateher and takes note 
of the distribution of temperature 1n every section of 
the gaseous medium comprising the travelhng flame 
For, whilst Mallard and Le Chatelier’s formula implies 
that the gas immediately in front of the flame 1s at 
the constant room temperature, and that at the back 
is merely at the ignition temperature, we incline to 
regard the travelling flame as a region having tem- 
perature gradients corresponding with the combustion 
temperature 7’, at the rear, and the ignition tempera- 
ture, 0, at the front, in advance of this there is a 


+ 





Fig 2 
(Sen and Sen ) 


FIG 1 
(Mallard and Le Chatelier ) 


progressive fall of temperature to that of the cold 
gas £y, due to the cumulative effect of the heat gener- 
ated in the reaction (Fig land Fig 2) 

On examining our velocity equation we find that 


the condition for uniform propagation 1s 0 = E where 


0 — the ignition temperature , 
p-— density of the inflammable mixture, and 
C=specific heat, 
aQ —the fraction of the total heat of combustion 
utilised for conduction 


In applying this relationship ıt must be borne in 
mind that the flame, the seat of chemical reaction, 
which in our analysis has been replaced by a mathe- 
matical heat source, actually possesses a finite width 
in which the temperature gradient 1s represented, say, 
by some curve, ABC in Fig 3 

PCAF represents the flame and FA = 6 the ignition 
temperature In this distribution, account is taken 
of heat losses 


E then represents the average temperature in the 


flame, the average bemg taken with regard to the 
width AD Moreover, since aQ corresponds to the 
heat available after combustion, the average tempera- 
ture here 1s to be measured above the level of the igni- 
tion temperature AD, and 1s, therefore, given by the 
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area ABCDA divided by the width AD Let BM re- 
present thus average temperature given by * Hence 


the condition for umform propagation is that 0, the 

ignition temperature, should be equal to BM, or, in 

other words, the average 

flame temperature should C 

be double the ignition 

temperature of the com- 

bustible mixture The 

modification of the value B 

of aQ may slightly disturb 

the condition As stated 

already, since the dis- 

tribution of temperature 

in the flame is intimately Ð 

connected with the velo- 

e1ty of chemical reaction, 0 

the latter may be sup- 

posed to be contamed in 

the above condition P 
We are 1n a position to 

test in a few cases the 

validity of this relation by comparmg the ignition 

temperature and the flame temperature of uniformly 

propagating mixtures 


Fig 3 


Approximately Instantaneous Approximate Flame 


Ignition Temperatures Temperature 
Coal gas 0 F T0 
+ air 880° C. 1780° 2 02 
Methane 
+ air * 875° 1670° 1:91 
Ethylene 
4- alr 1000° 1900° 1 90 
Carbonic oxide 
+ air * 815° 1700° 2 08 
* These figures represent the means of those given by Dixon and 
McDavid 
N R SEN 
H K SEN 


University College of Science, 
Caleutta, India 


1 Trans Chem Soc,111, pp 1044-1057, 1917 

* Payman and Wheeler Trans Chem Soc, 121, 363-79, 
Payman Trans Chem Soc, 123, 412-420, 1923 

* Faraday Society’s Discussions, 1926, also Proc Roy Soe, A, 114, 
402-440, 1927 Phil Trans, A, 228, p 197, 1929 

* Sen and Chatterjee J Ind Chem Soc, pp 441-450, 1929 
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Alternation ın Properties of Long Chain Carbon 
Compounds 


OnE of the most interesting features of long chain 
compounds ın the solid state 1s the well-known alterna gf 
tion 1n properties depending upon whether the chai 
contains an even or an odd number of carbon atoms? 
The X-ray work of Muller on single crystals and of 
Piper, and Muller and Shearer on the long crystal 
spacings has shown that long cham compounds 
crystallise in long zigzag chains lymg perpendicular 
or tilted with regard to the planes formed by the 
terminal groups It follows at once that there will 
be a difference between chains containing an odd and 
an even number of carbon atoms , the terminal groups 
being respectively in the ces and trans positions It 
has been suggested by Pauly! and Nekrassow 2 that 
this 1s the cause of alternation, and Muller,? appar- 
ently unaware of this, came mdependently to the 
same conclusions 

The difficulty with regard to this theory 1s that ıt 
imphes alternation in all long chain compounds ım- 
dependent of the tilt of the chain (see Fig 1), whereas, 
actually, the paraffins, methyl ketones, alcohols, 
and ethyl esters of mono- and di-basic acids do not 
alternate. Itis now suggested by me that the essential 
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feature of an alternating series 1s that the zigzag 
chain 1s tilted with respect to the terminal planes 

X-ray and thermochemical + work indicates that 
alternation 1s due to some difference ın the terminal 
groups, 1t will be seen from the figure that there 1s no 
essential difference in the terminal planes, between 
odd and even, when the zigzag chain is vertical In 
tilted chains, however, a difference 1s at once apparent, 
alternate terminal planes of odd chains being less 
closely packed This ıs readily seen if the distances 
between penultimate carbon atoms in two chains 
are considered (a and 6 in Fig 1), over these different 
distances the same groups are responsible for holding 
the molecules together The stability of odd chains 
will therefore be smaller than that of even, and they 
will melt at the lower temperatures * 

VERTICAL CHAINS 


EVEN ODD 
‘TRANS’ CIS” 


-— -amm 


-—-— æ a —— — 






TILTED CHAINS 
Fig 1—In the above diagrammatic sketch, the discontinuous lines 


are parallel to terminal planes Circles represent terminal groups 
d=long crystal spacing (2d 1n the case of double molecules) 


X-ray evidence ıs ın agreement with the above 

ggestion thus, non-alternating series possess verti- 
eal chains (hydrocarbons, methyl ketones, alcohols), 
whereas alternating series possess tilted chains (mono- 
and di-basic acids, iodides, and nitrils) The following 
experimental facts are also clear from the figures 
(1) The long spacings of odd alternating compounds 
are always shghtly greater, i» proportion, than the 
even, whereas 1n non-alternating series odd and even 
spacings increase linearly (2) The molecular volumes 
of solid odd fatty acids are greater than those of the 
even® (3) The even alternating series are more 
tilted than the odd, as was shown ın the case of dı- 
basic acids 9 

The only apparent exceptions to the above rule 
are the ethyl esters of mono- and _di-basic acids, which 
normally possess tilted chains J now find that ethyl 
esters of fatty acids possess vertical chains Just below 
the melting-points, and although I have not examined 
esters of di-basic acids, 1t 1s noteworthy that Normand, 


* The case of the iodides where this 1s reversed will be discussed 
elsewhere 
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Ross, and Henderson" observed & second longer 
spacing for the ester of undecane dicarboxyhe acid, 
which melts just a httle above room temperature 
It seems probable that this longer form would appear 
generally, for the series, at temperatures not too far 
removed from the melting-points 

A detailed account of an investigation of the long 
spacings of ethyl and methyl esters, showing the 
alternate forms in which they both exist, together 
with a fuller discussion of the above, 1s 1n preparation 
It may be mentioned here that methyl esters differ 
fundamentally from ethyl, behaving in a weaker 
degree like the acids and. erystallising in double mole- 
cules with the polar groups together This offers a 
satisfactory explanation of their anomalous high 
melting-points, since ethyl esters crystallise 1n layers 
of single molecules 

My best thanks are due to Mr S H Piper for his 
encouraging interest in the work 

T MALKIN 
H H Wills Physical Laboratory, 
and the Chemistry Department, 
University of Bristol, 
Dec 27 


1 Zet f anorg Cheme, 119, 281, 1921 
polarity considerations 

2 Z f phys Chem , 128, 208, 1927 

3 Proc Roy Soc, A, 124, 318, 1929 

4 Garner and Randall, Jour Chem Soc, 125, 881, 1924 

* Garner and Ryder, wd , 127, 721 , 1925 

* Caspari, und , 2236 , 1928 

7 Ibid , 127, 2682, 1925 


Pauly also introduces 





Optical Investigations on the Passivity of 
Iron and Steel 


Somm results concerning the passivity of metals 
were described by me recently in Nature,’ and after- 
wards published «n extenso? It may now be of 
interest to give some new data obtained by means of 
optical methods These experiments were all carried. 
out by employing murrors of iron and steel—both 
ordinary steel and stainless steel—electrolytically 
treated simultaneously im baths of alkaline, neutral, 
or acid sodium sulphate solutions — Different current 
densities were used 

It 1s well known that Drude ? has developed equa- 
tions which are valid for reflection m air, and by 
means of these it ıs possible to compute approxi- 
mately the mean refractive index and the mean thick- 
ness of a surface film from the change in polarisa- 
ton of the reflected hght These equations have 
now been generalised so as to apply to any medium, 
and they consequently hold good also for films formed 
in aqueous solutions 

In preparing the metal murrors, special precautions 
should be taken to exclude the possibility of any in- 
crease 1n the thickness of the surface film, and I have 
always attached great importance to this point The 
constants found by the old methods of preparation 
are therefore not likely to agree so thoroughly with the 
true values for the compact metal—free from any ' air- 
formed ? films—as do the optical constants obtained by 
the method employed ın this investigation 

According to Bannister and Evans,* the process of 
activation brings about destruction of the ‘ air- 
formed ' film, and thus a definite ' standard state’ of 
the mirror could be obtained after a few minutes On 
the other hand, destruction of the mirror itself also 
occurred 1n. some cases 

Tt is remarkable that dunng the very first time of 
making the metals passive, all mirrors examined showed 
a changein the reflected light, which corresponded to the 
formation of a/suríace film with a mean refractive index 
of about 3 0 and a mean thickness of about 30A The 
mean refractive index computed in this way agrees with 
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that of ferric oxide, and from this fact ıt 1s evident 
that the film 1s actually an oxide film, as demanded by 
the theory of Faraday Since the optical properties 
of the mirrors are constant during the process of 
continuous anodie treatment, independently of the 
current densities employed, 16 1s further evident that 
the films should be impenetrable to the constituents 
of the solution, for example, to atoms or molecules of 
oxygen The metals are, therefore, made passive in 
the real sense of the word 

As a general rule, reactivation did not completely 
remove the oxide skin, the destruction of the film on 
the ferrite grains, however, being 
more pronounced than that on the 
cementite grains Thus, by alter- 
nating cathodic and anodic treat- 
ment (the current was reversed three 
times in the course of three hours), 
the oxide film on the cementite 
particles was microscopically visible 
as dark brown spots, whereas on the 
ferrite particles faint yellow inter- 
ference colours could be detected 
only by employing slanting ım- 
cidence According to Evans,‘ the 
rate of destruction of the films de- 
creases when the solutions are made 
alkaline, and hence the average 
thickness of the film is greater in 
these solutions than m neutral or 
acid baths 

The expermental part of this 
Investigation was carried out in the 
Metallografiska Institutet, Stock- 
holm, and I wish to thank the 
Director of the Institute, Prof C. 
Benedicks, for his help and kindness 
during this time A complete re- 
cord of all data obtained are to be 
published in Det Kgl Norske Viden- 
skabers Selskaps Skrifter, 1931 
(Transactions of the Royal Society 
of Scrence, Nidaros, Norway) 

L TRONSTAD. 
Norges Tekniske Hoiskole, 
Nidaros, Norway, 
Dec. 12. 
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Mechanism of Bengal Tornadoes ý 


in the Nor'wester Season. 


IHE first requisite of tornado 
formation 1s & violent updraught of 
moist air In a paper on the nor'- 
westers in Bengal, which will be 
published shortly, 15 18 being shown 
from & large number of weather 
charts that the nor'wester squalls 
during the period February to June 
are due to the katabatic flow of air-wedges ad- 
vancing along the valleys and undercutting moist 
southerly winds over the plains of Bengal In the 
afternoon when the moist air has attained a certain 
Speeified state, conditions become favourable for the 
formation of squalls near the ‘ noses’ of the valley 
air-wedges The strength of the squalls increases with 
the depth of the valley and of the Bay air, and the 
temperature differences between the two air masses 
The accompanying diagram (Fig 1) 18 based on the 
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13h. IS T chart of Apri] 27, 1930, when a passenger 
steamer named Condor was caught 1n a violent squall, 
believed to have been of tornadie violence, and sank 
at l7 h near Nagarbari 

A detailed analysis of daily weather charts shows 
that the Bay current becomes divergent in the pre- 
sence of a valley air-wedge or barrier In the diagram 
the divergent moist air stream lmes due to wedge- 
barner A, advancmg from the Brahmaputra valley, 
are the systems a and b, whilst those dueto B, advanc- 
ing from the Cachar valley, are c and d. Of these, the 
systems b and c converge along the broken line PQ, 
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initiating an anti-clockwise circulation between the 
two wedge-barriers and consequently an updraught 
whichis probably sufficient for ordinary thunderstorms 
The directions of motion of the ‘noses’ of A and B, 
indicated by the long thick arrows from the tips of the 
wedges, were such that the two ‘noses’ apparently 
colhded with each other (A travelling approximately 
three times as fast as B) at Nagarbari, situated approxi- 
mately at the junction of the two rivers, the Jumna 
and Padma The upward convection was, therefore, 
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much accentuated, due to the motion as well as the 
Jateral displacement, shpping, oi spreading of the 
wedge-barriers 

On the day of the Condo? disaste: the temperature 
contrast between the valley and the Bay an masses 
at the surface at 8 h was of the order of 8° or 9° C 
and their depth between 1 km and2km  Atandabove 
2 km level there was & westerly or north-westerly 
enculation, wind speed increasing with height, which 
often caries with 16 super-adiabatic lapse rates favour- 
able to accelerated updiaughts (vide Roy and Chatterji, 
NATURE, Sept 28, 1929, p 481) Inversions in the 
Jower layeis of the atmosphere over Bengal usually 
retard updraught of moist ai until noon, but this facto1 
often disappears ın the afternoon » 

The above facts suggest that nor'westei thunder- 
storms can occasionally develop into tornadoes 1f addı- 
tional favourable conditions can combine suitably 

It appears from preliminary studies that the 
mechanism of the Bay of Bengal storms 1s similar to 
that of the toinado described above The subject 1s 
under investigation S N SEN 


The Observatory, 
Ahpore, Caleutta, 
Oct 22 





The Latent Photographic Image 


Ix a recent letter to NATURE (Nov 15,1930)A P H 
Tiivelh replies to our criticism (Proc Roy Soc,A 127, 
613, 1930) of his “ elementary voltaic cell " theory of 
latent 1mage formation, originally put forwaid by bim 
m 1927 (J Fiankhın Inst, vol 204, 649), and con- 
cludes that oui ciiticism 1s not justified It seems 
fiom his lettei that he has not realised the signifi- 
cance of our experimental iesults as they affect his 
theory We agree with him, of course, that the 
larger the silver nucleus originally present in the grain, 
the less is the amount of silver which must be added 
dung the exposure 1n order that a development centre 
may be produced, and hence the greater the sensitivity 
of the giain But quite independently of the absolute 
mass of silver which (according to Trivelli’s theory) 
must be deposited electrolytically during the exposure, 
his theory demands that the electrolytic current in 
the hght shall be enormously gieat relative to «ts value 
an the dark We say this 1s extremely improbable, 
mainly because our experiments show that 1llumina- 
tion. causes little, if any, increase ın the electrolytic 
conductivity of silver bromide 

Our second eritacism of Trivelli's theory 1s based on 
the fact that the electrolytic current 1n silver bromide 
falls exponentially with decreasing temperature, being 
105 times less at the temperature of boiling lquid 
oxygen than at room temperatures On the other 
hand, photographic sensitivity at the former tempera- 
ture 1s still a laige fraction of its value at 100m tem- 
perature Trivelli says, ‘This objection again ignores 
the effect of the size of the pre-existing speck Only 
if sensitivity specks were totally absent would the 
~Aemperature coefficient of photographic sensitivity 

‘comparable with that of electrolytic photocon- 
cuctanece’? We cannot agree with this Since the 
mass of silver deposited ın a given time by an electro- 
lytic current depends on the magnitude of the current, 
a large decrease in current (by lowering the tempera- 
ture) must necessarily produce a corresponding 
decrease 1n the rate at which silver is deposited This 
is a fact which 1s quite independent of the number of 
silver atoms which must be added to the original silver 
nucleus to make a development centre, and which 1s, 
therefore, unaffected by the size of the sensitising 
nucleus Therefore, on Trivell’s theory, the tempera- 
ture coefficient of photogiaphic sensitivity should, to 
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some extent, be comparable with that of electiolytie 
conductance 

On both these grounds ıt stil seems to us that 
Trivelli’s theory ıs quite incompatible with our exper- 
mental 1esults F C Toy 

G B HARRISON 
The Shirley Institute, 
Didsbury, Mancheste1 
Dee 12 





Structure of Hydrogen Sulphide and Hydrogen 
Selenide 


In NATURE of Dec 13, p 916, Piof L Vegard 
communieates the results of the investigation of 
crystalline stiucture of hydrogen sulphide and selenide, 
which were made by him in the Physical Institute of 
Oslo and finished in July last, while his lette1 1s dated 
Nov 6 

I may be permitted to recall that I have already 
published two papers on the structuie of these sub- 
stances These papeis were piesented to the R 
Accademia dei Lineei ın Rome at the meetings of 
Mar 2 and Apnl 6, 1930, and published in Fase 7 
and 8 of vol 11, Ist sem, pp 679-684, 749-754 
Abstracts appeared in NATURE of Sept 6, p 387, and 
Sept 27, p 495 

The data generally agiee with those given by 
Vegard, as for both substances we found a cubic 
lattice, with face-centred distribution for sulphur 
and selenium atoms For the side of the cell (a) and 
density of hydrogen sulphide oui values are also very 
gamlar a=5778 A (N), 576 A (V), density= 
1166 (N ), 117 (V ) For hydrogen selenide there 1s 
a certain quantitative difference a=6 020 A (N), 
610 A (V), density =3 45 (N ), 2 34 (V ), as to the 
cause of which I cannot for the moment decide, and 
which I shall investigate further 

For the distiibution of the hydrogen atoms and the 
strueture of the whole lattice, Vegard considers as 
most probable space groups 7" or Ta Considering 
both substances as 10n1e compounds, I 1egard as most 
probable the space group OA‘, that 1s, a fluorite type, 
which 1s shown also by lithium sulphide (Claassen, 
Rec Trav Chim Pays Bas, 44, p 790, 1925) 

G Narra 

Laboratorio di Chimica Genezale, 

R Politecnico, Milan, 
Dec 27 





Viscosity of Electrolytes. 


In NATURE of Dec 27, p 994, there ale some general 
statements as to the viscosity of electrolytes, which 
are by no means universally true I refer to the 
statements that ‘‘ the relative viscosity of all elec 
trolytes must be greater than unity at high dilutions ” , 
and that the phenomenon of ‘negative viscosity ' 
will disappear In a paper on the viscosity of aqueous 
solutions (Trans Chem Soc, vol 107, p 1789, 1915) 
the example of nitric acid 1s given and the relative 
principles are discussed It appears that the viscosi- 
ties depend upon the mutual depolymerisation of the 
electrolyte and the solvent, and that the 1esultant 
behaviour depends on the temperature 

At low temperatures, where a large pioportion of 
tnhydrol 1s present, the addition of the electrolyte 
breaks up so many of the 1ce molecules that even at 
high dilution the viscosity of the solution 1s reduced 
below that of water The subject ıs treated at length 
in the paper to which I have referred 

W R BOUSFIELD 

St Swithins, Northwood, 

Middlesex, Dee 31 
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Stellar Structure. 


qp investigation of the structure of the stars, 
which has for long been a subject of disagree- 
ment between Sir James Jeans and Sir Arthur 
Eddington, has now entered on a new phase through 
the work of Prof E A Mine A long paper on 
this matter by Prof Milne, which appears in the 
November number of the Monthly Notices of the 
Royal Astronoriucal Society together with related 
papers by Messrs R H Fowler, N Fairclough, 
and T G Cowling, was introduced to the Society 
in November last, but no time was available for 
discussion The whole of the meeting of the Royal 
Astronomical Society on Friday, Jan 9, was ac- 
cordingly devoted to a debate on the subject, which 
was briefly opened by Prof Milne, and m which 
many astronomers and mathematicians took part 

Prof Milne's views were outlined 1n NATURE of 
Jan 3,p 16 Jnopening the discussion, he stated 
that the pioneer work in the subject had been 
done by Sir Arthur Eddington, and what he him- 
self had done was to rationalise Eddington’s theory 
by clearing 16 of ad hoc hypotheses He could not 
accept Sir James Jeans’s theory, because it de- 
pended on unlikely extrapolations of the laws of 
physics He considered that the mass-Iuminosrty 
law which Eddington clarmed to have established 
was not a possible deduction from the fundamental 
formule It could follow only from the addition 
of a missing equation expressing the unknown 
dependence on physical conditions of the rate of 
generation of energy in stars He had, therefore, 
begun his investigations with observed quantities, 
representing conditions at the surface of the star, 
and had worked inwards, without making any 
assumptions unwarranted by observation 

Sir Arthur Eddington, who followed, pointed out 
that disagreements m physical discussions could be 
of two kinds first, those which depended on the 
adoption of different assumptions or hypotheses in 
the absence of definite knowledge , and secondly, 
disagreements on the logical or mathematical deduc- 
tions from given premises He thought that the 
disagreement between Sir James Jeans and himself 
was entirely of the first kind, but between Prof 
Milne and himself there appeared to be a mathe- 
matical disagreement, which was very unfortunate 
He did not approach Prof Milne’s latest work in a 
spirit of opposition He regarded ıt as quite a per- 
missible attempt to improve the existing theory in 
points where room for improvement undoubtedly 
existed The mam feature of Milne's picture of the 
stars was that the mass was largely concentrated 
in a dense hot core with a surrounding rarefied 
envelope His own theory gave a much more 
gradual and uniform increase of density from the 
centre outwards For the sun it gave a central 
density of 70, whereas Milne's theory gave a value 
of about 700,000 The matter there was therefore, 
according to Milne, not in the condition of a perfect 
gas, and hence the mass-luminosity relation could 
not be deduced There were ceitamly loopholes 
in that relation—it did not apply to à star com- 
.posed mainly of hydrogen, for example—but he 
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did not beheve that Milne's theory had sealed up 
those loopholes Milne himself had confessedly not 
been able to satisfy himself that the equations for 
his stars possessed solutions, and Sir Arthur 
thought that ıt was a prior: unhkely that they did 
If such solutions existed, however, it still re- 
mained to decide between the two widely different 
central densities This might be done by con- 
sidering the intrinsic opacity in the interior, or 
its average 1f i£ was variable An appeal on this 
ground, however, would show that both theories 
were wrong—that was the long-outstanding dis- 
crepancy between the physical and astronomical 
opacities of matter Both theories required a 
larger opacity than would follow from current 
physical theory, but he had found that the discrep- 
ancy on Milne's theory was far greatei than that 
on his-own A great deal depended on how large 
a mass was concentrated at the centre If 1t was 
merely a point-source of extremely high tempera- 
ture and density, with the rest of the star following 
à distribution of density almost 1dentical with that 
of his own theory, he might be willing to accept the 
modification as a useful addition to that theory 
it would provide a source of stellar energy The 
large amount of mass, however, which Milne placed 
around the centre, inevitably made worse the 
existing discrepancy with regard to the opacity 
Prof Milne had objected to his theory being called 
a hypothesis, regarding ıt rather as an inevitable 
conclusion It was inevitable only if the premises 
were granted, and Sir Arthur had been denying them 
for fourteen years 

Sir James Jeans found himself in almost com- 
plete agreement with what Sir Arthur Eddington 
had said, because Sir Arthur had not touched on 
the points on which they differed If Sır Arthur, 
Prof Milne, and himself all suddenly became ın- 
fallible and omnipotent as mathematicians, he and 
Sir Arthur would still differ on the same points as | 
before, but Prof Milne would agree with one o1 the 
other accordingly as he considered the stars to be 
gaseous inside or otherwise There was nothing 
new m Milne’s theory, all that was accurate in 
1t had been done previously by Eddington or him-” 
self He had shown long ago that if you integrated 
outwards from the centre of a star you got definite 
results mght up to the boundary, but that there 
an infinite number of solutions were possible, and 
Nature itself decided which was the actual one 
When, therefore, Milne reversed the process by in- 
tegrating from the boundary inwards, it did not 
matter with which of those solutions his initial 
data corresponded , he would necessarily arrive at 
the same conditions in the interio. The work, 
however, would be much more cumbersome He 
agreed with Eddington about the opacity dıs- 
crepancy, but considered that the case had not 
been put strongly enough The factor 10 in the 
luminosity, by which Eddington’s own theory 
deviated from observation, was much gieater 
than was permissible Expressed in terms of 
volume, 16 meant that the sun should be as big 


JANUARY 24, 1931] 


NATURE 


131 





as Antares Since Milne’s theory made matters 
worse still, he considered that that theory was ruled 
out of court entirely 

Dr W M Smart directed attention to the fact 
that the problem was an idealised one, since we 
knew nothing at all about the interior of a star 
from observation Assumptions had to be made, 
and it should not be forgotten that they were 
assumptions He considered the stars themselves 
were the final umpires in the matter Sir Arthur 
Eddington had suggested the opacity as the 
criterion by which the umpires gave their decision , 
he would suggest one of several other criteria Sir 
James Jeans’s theory had been very successful in 
explaining the formation of spectroscopic binaries 
by fission, but he did not think that Prof Milne’s 
centrally condensed stars would provide a satis- 
factory explanation 

Prof F A Lindemann hoped that Prof Milne 
would maintain his theory, because 1t was the only 
one which gave really high temperatures m the 
stars The temperatures required by Sir Arthur 
Eddington were, on thermodynamical grounds, in- 
capable of permitting the conversion of matter into 
1adiation It was all very well to say that Milne's 
conclusions were inevitable only if you presupposed 
something Something had to be presupposed, 
and Eddington’s ad hoc assumptions did not meet 
the facts of the generation of energy He con- 
sidered that the discrepancy of a million-fold in the 
densities of stars according to Eddington’s theory 
was sufficiently large to make the increase to several 


most ın the discussion was the remarkable agree- 
ment between the three protagonists They were 
agreed on knowledge of fundamental importance 
which was not available twenty years ago, and, m 
comparison with that, the differences were un- 
important His idea of dealing with the problem 
would be to start with what we know—the surface 
temperature of the sun, its rate of generation of 
energy, the fact that energy comes from the dis- 
integration of atoms Prof Lindemann had as- 
sured us that the last-named process required a very 
high temperature Let that temperature at the 
centre be assumed Then we knew the relation 
between radiation pressure and gravitational piess- 
ure, and with regaid to the opacity the Compton 
effect would give us some information From all 
these data a mathematician might work out some 
definite result He was fascinated by Mulne’s 
theory of a nova resultmg from the collapse of a 
star Such a possibility had not occurred to him, 
but 1t seemed to work out 

Several other speakers contributed to the dis- 
cussion, which concluded with brief comments 
by Prof Milne He did not agree that his work 
covered the same ground as Sir James Jeans’s He 


. had started fiom the surface and worked inwards 
| because 16 was only the surface that we could ob- 


mullion-fold ın Milne s theory of no significance 1n , 


deciding between the theories 


serve, and he had avoided assumptions which were 
necessaiy 1f you started 1n an unknown region 
Although 1t could not be said that the discussion 
led to a greater measure of agreement between the 
various speakers, 1t undoubtedly helped, by bring- 
ing together different methods of dealing with the 


| question, to focus the nature of the problem moie 
Sir Oliver Lodge remarked that what struck him ' clearly in the minds of those present 


Vitamin B 


Viramins B, 


ib possibility of obtamung vitamin DB, ın a 
relatively pure condition has facilitated the 
differentiation of the other factors which, with B,, 
make up the vitamm B complex Chick and 
Roscoe used Peters’ concentrate to demonstrate 
that the rat 1equired two factors, the second being 
known as B, or the antipellagrous vitamin More 
cently, they have published papers dealing with 
the chemical properties of this factor (Brochem 
Jour, vol 23, pp 504 and 514, 1929 vol 24, 
p 105, 1930) 

Yeast extracts contain vitamin B,, but the final 
antineuritic concentrate none examination of the 
by-products of the concentration showed that about 
half the B, was precipitated by lead acetate, 1n the 
treatment of the extract with this reagent (at pH 4 5) 
and another third 1n the treatment with baryta and 
sulphuric acid, the remainder being precipitated 
during the treatment with acid mercuric sulphate 
and the subsequent passage of hydrogen sulphide 
through the filtrate The lead acetate precipitate 
was the most convenient source for obtaming a 
concentrated preparation examination of this 
stage m detail showed that all the vitamm was 
carried down when the precipitation was carried 
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out at a neutral reaction, but less than half at 
pH 26 The vitamm was recovered by decom- 
posing the precipitate with hydrogen sulphide to 
ensure precipitation of the lead sulphide at an 
acid reaction, at which the vitamin 1s not adsorbed 
on the precipitate, 1t was necessary first to hydrolyse 
the yeast gum in the extract with hydrochloric acid 
Unfortunately, the lead precipitate also carries 
down some vitamin B,, and 16 was not found possible 
to obtain a preparation of B, free from B, by 
dialysis, by making use of their different solu- 
bilities in alcohol or their different rates of destruc- 
tion by ultra-violet hght The concentrate was 
active in a dose of 0 08 gm, equivalent to 0 5 gm 
dried yeast daily — It is possible that yeast extract 
is an unsuitable medium for effecting a separation 
Rosedale (bd, vol 21, p 1266, 1927) precipi- 
tated from rice polishings extract (by means of 
lead acetate) a factor which was not B,, although 
enabling pigeons to grow and mamtain health on a 
diet of polished rice It cannot yet be said with 
certainty, however, that this factor 1s vitamin B, 
B T Narayanan and J C Drummond have also 
carried out experiments on the concentiation of 
vitamin B, (ibid, vol 24, p 19, 1930) Yeast 
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was extracted with dilute aleohol and the extract 
concentrated , lead acetate was then added, some- 
times following a prelimmary hydrolysis of the ex- 
tract with baryta The lead precipitate was de- 
composed with sulphuric acid, vitamin B, passing 
into the filtrate It could be adsorbed on fuller’s 
earth in strongly acid solution, but no satisfactory 
method of eleutmg ıt again was found Norite 
charcoal was not efficient as an adsorbing agent, 
and its use led to disappearance of the activity 

A certain amount 1s known about the properties 
of vitamin B, 1t 1s soluble m dilute, but insoluble 
in strong ethyl alcohol, and exposure to the latter 
results ın its destruction It ıs stable to hydrogen 
peroxide and nitrous acid and, to a certain extent, 
to heat, provided the reaction 1s acid Autoclaving 
or even boiling at an alkaline reaction brings about 
rapid destruction It 1s more easily destroyed by 
exposure to ultra-violet light than vitamin B, 

Narayanan and Drummond examined a number 
of chemical compounds, including nucleic acid, 
purmes, nicotinic acid, betame and inositol, for 
vitamin B, activity, but all were, without exception, 
Inactive 

V Reader has adduced evidence that a third 
factor, tentatively called vitamin B,, 1s necessary 
for the nutrition of the rat (ibd , vol 23, p 689, 
1929 vol 24, p 77, 1930) Animals kept on an 
apparently complete synthetic diet, in which Peters’ 
concentrate supplied vitamin B, and alkaline auto- 
claved yeast B,, failed to grow after some weeks , 
substitution of yeast extract for the two supple- 
ments led to an 1mmediate resumption of growth 
The failure did not appear to be due to lack of either 
vitamin B, or B,, since increasing the amounts 
given did not improve growth More convincing 
evidence of the existence of the third factor rests ın 
the fact that ıt was found to be precipitated by the 
mercuric sulphate used in the preparation of the B, 
concentrate, and was recoverable, to the extent of 
75 per cent of that present in the original extract, 
from the precipitate — Vitamin B, js even more 
easily destroyed by heat than B,, under certain 
conditions it ıs soluble ın ether Rats fed on an 
ordinary diet carry a larger store of vitamin B, than 
of B,, 1t1s, therefore, possible that in short-time 
growth exper:ments, such as were used by Chick 
and Roscoe in the assay of B, or B,, lack of B, does 
not play a part , agam, 16 1s also possible that anti- 
neuritic concentrates, unless highly purified, or 
autoclaved yeast, may be contaminated with traces 
of the third factor 

Chick and Roscoe found that vitamin B, was 
alone present in egg-white, but that rats on a 
svnthetic diet with this material as source of the 
vitamin instead of autoclaved yeast, showed sub- 
normal growth after a few weeks They suggest 
that yeast contains a third B factor, which 1s, how- 
ever, thermostable 1n contradistinction to Reader's 
B, M A Boas, some years ago, found that a diet 
containing dried egg-white produced skin lesions 
and nervous symptoms ın rats, whereas fresh egg. 
white had no such effect (Biochem Jour, vol 21, 
p 712, 1927) <A number of foodstuffs contamed 
a factor which counteracted the illeffects of the 


No 3195, Vou 127] 


* 





NATURE 


[JANUARY 24, 1931 
ingestion of dried egg-white, ıt could not be 
identified with either vitamin B, or B, 

The above account by no means exhausts the 
work which has been done on the chemistry of 
vitamin B That thiee or four factors are included 
under this term appears certam, but 1t 1s not easy 
to relate the work of different investigators especi- 
ally when the claim for a new factor 1s based on the 
supplementary effects of dıfferent foodstuffs Peters, 
in his Harben Lectures, reviews some of these 1n- 
vestigations Williams and Waterman found that 
pigeons maintained their weight on a polished rice 
diet when supplemented with marmite, transfer- 
ence to wheat, however, produced growth Hence 
there is a factor in wheat which is absent from 
marmite and cannot be B, Hunt found that the 
residue of autolysed yeast, after thorough extrac- 
tion with water, contained a factor which supple- 
mented two obtainable from the extract, again 
this third factor does not appear to be B}, which 1s 
soluble ın water Peters has also found that 
pigeons require for growth, 1n addition to B, and 
the factor of Wilhams and Waterman, a thermo- 
labile factor which 1s present in yeast extract, and 
may be considered provisionally as identical with 
B, pigeons apparently do not require B, It ap- 
pears, therefore, that the rat requires B,, B,, and B, 
with possibly Hunt’s factor, whilst the pigeon re- 
quires B,, B}, and the factor of Wilhams and Water- 
man 

It may be of value to refer also to some recent 
work upon a substance which has been related by 
many observers to vitamm B, the yeast-growth 
stimulant or ‘ Bios’ Confusion was caused by the 
fact that 1t was not realised that different yeasts 
behave differently on various media, that their 
requirements for bios vary, and that the require- 
ments of other micro-organisms need not neces- 
sarily be the same as those of yeast Peters and 
his colleagues have investigated the growth factors 
required by Streptothru: corallinus (V Reader, 
Biochem Jour , vol 22,p 434, with J Orr-Ewmg, 
pp 440 and 443, with R A Peters and H W Km- 
nersley, p 445, 1928) When the organism was 
grown on a synthetic medium, a growth-stimulat- 
ing factor was found in tryptic beef broth, yeast, 
rabbit muscle, serum, and wheat embryo, ıt 19 
organic, soluble in water but notin ether, dialysable+ 
and not precipitated by lead acetate 
panies vitamin B, in the preparation of the anta- 
neuritic concentrate but 1s stable to alkah in this 
concentrate (although unstable when crude) and 1s 
not, therefore, the same factor as the vitamin It 
is synthesised by the meningococcus It 1s not 
vitamin B, By parallel tests on the organism and 
on pigeons, ib was shown that the factor and 
vitamin B, fractionate quantitatively together 
through all stages into the final concentrate 

The pitfalls encountered in such work are dis- 
closed by certain anomalous results obtamed with 
this organism, ımpure preparations of the factor 
sometimes appearmg to contain relatively more 
growth-promoting activity when used in high con- 
centrations than when used in lesser amounts 


Reader has found that this effect can also be pro- 
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duced by addmg mannitol to the purer extracts | vitamin B, in yeast extract, since the former 1s not 
(bul, vol 23, p 61, 1929) Mannose itself and | precipitated by lead acetate m the hydrolysed ex- 
related alcohols cannot replace mannitol , i&appears | tract (bsd , vol 24, p 6, 1930) The bios 18 not 
that the organism uses the alcohol as a specific | adsorbed on norite charcoal, but 1s soluble in strong 
source of food supply alcohol , 1t 1s precipitated by phosphotungstic acid 
Working on the relation of bios to yeast, A M. | but not by silver or platinic chloride By a series 
Copping (:b:d , vol 23, p 1050, 1929) has found | of fractionations a highly active concentrate was 
that the necessity for bios depends on the yeast and | obtamed The material contamed nitrogen but no 
the medium used Those which grow in a syn- | phosphorus most tests for nitrogenous compounds 
thetic medium without the addition of a factor | were negative, but a positive Pauly reaction was 
such as 1s supplied by an autoclaved extract of | obtained — ltis stable to mtrous acid but destroyed 
yeast, produce a stimulant for other yeasts Bios | by hydrogen peroxide Narayanan also tested a 
1s required by yeasts which only ferment and do not | large number of pure substances, such as nucleic 
respire in its absence , added bios then stimulates acid, purines, nicotinic acid, betaine, ltpoids, and 
both respiration and fermentation various bases and amuno acids for bios activity, but 
Narayanan has separated a yeast bios from | all were found to be mactive 








Henry Briggs, 1561-1631 


He BRIGGS died three hundied years ' A visitor to-day leavmg St Helen’s Church—the 
ago, on Jan 26,1631 He ıs famous for his Westminster Abbey of the City—where Gresham 
important works on logarithms  Napier's first | 1s buried, passes into a busy centre of finance and 
publication of the invention of logarithms, ın 1614, , commerce ‘Three hundred years ago 1t was not so, 
had come on the world, as Lord Moulton said, “as | for just opposite the church stood the entrance 
a bolt from the blue,” breaking m upon human | gates to Gresham’s mansion, which, by a will made 
thought abruptly without borrowmg from other | in 1575, he bequeathed to the Mayor and citizens of 
workers or following known lines of thought | London for the use of seven professors, who were to 
Twenty years of persistent effort had been expended | read daily lectures on astronomy, music, geometry, 
by Napier before he arrived at his great discovery, | law, physic, rhetoric, and divimty Confirmed by 
but within far less time than that after 1ts publica- | an Act of Parhament, on the decease of Lady Ann 
tion the new method of computation was in use | Gresham the bequest became available, and 1n 1596 
in England, France, Germany, and Italy, and its | the chair of astronomy was bestowed upon Edward 
almost immediate adoption for astronomical and | Brerewood (1565-1613), of Brasenose College, Ox- 
other calculations was mainly due to Briggs ford, while Briggs was appointed to the chair of 
Well over fifty years of age when he heard of | geometry 
Napier's work, Briggs made two visits to Scotland Briggs was then thirty-five years of age Born at 
to see Napier, and the remainder of his life was | Warleywood, near Halifax, Yorkshire, 1n 1561, he 
almost entirely devoted to the compulation of his | attended a grammar school 1n the district, and in 
three works, “ Loganthmorum Chihas Puma", | 1577 entered St John’s College, Cambridge He 
1617, “ Arithmetica Logarithmica ", 1624, and | became a scholar m 1579, took the degree of BA 
* rigonometria Britannica”, 1633 The first of | m 1582, that of MA in 1585, and was elected a 
these contained the logarithms of the first thousand | fellow ın 1588 In 1592 he was made examiner 
natural numbers calculated to eight decimal places , | and lecturer m mathematics, and for a time held 
in the second, he gave the logarithms of 30,000 | the lectureshrp 1n physics founded by Linacre 
natural numbers to fourteen places of decimals Removing to London in 1596, like the other 
while the third work, completed after his death by | Gresham professors, he occupied." commodious and. 
bis friend Gellibrand, contained tables of logarithms | comfortable " apartments 1n Giesham’s house, and, 
of smes and tangents carried to the hundredth part | with his colleagues, began delivering those lectures 
of a degree and a table of natural tangents, snes, and | which were given, we are told, “ to the great de- 
secants The labours involved in these works have | hght of many, both learned and lovers of learning ”’ 
placed Briggs among the most industrious of men | Some idea of Gresham’s house, with 1ts reading hall, 
and the benefactors of mankind its observatory, 1ts galleries, 1ts colonnade, and its 
Had Briggs never heard of Napier's invention | great quadiangle, can be obtained from the sketch 
and had he not taken a leading part in spreading | m Ward's " Lives of the Professors of Gresham 
abioad a knowledge of logarithms, he would stil , College " For more than a century and a half 
be remembered as one of the outstanding British | it sheltered the professors and for half a century 
mathematicians of his day, for he was the first to | it was the home of the Royal Society, but to-day 
l 


hold the Gresham professorship of geometry in | nothing of 1t remains The Royal Society removed 
London and the Savihan professorship of geometry | 1ts headquarters to Crane Court, at the other end of 
at Oxford Ina city rich mn scientific associations the City, 1n 1710, the interest 1n the lectures dimin- 
the name of Sir Thomas Gresham (1519-1579) will | ished, the buildings became dilapidated, and ın 1767 
always be connected with the foundation of the | * for the poor sum of 500£ per annum the trustees 
Royal Exehange and of Gresham College, from agreed to demolish the College and to part with all 
the latter of which, m other circumstances, might | the land [the property really of the public] for the 
well have sprung a great university of London | very unphilosophical purposes of an Excise-office "' 
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After this, lectures were given 1n the Royal Ex- 
change until 1843, when a special building was 
erected, and this in 1913 was replaced by the hand- 
some Gresham College in Gresham Street, where 
the present Gresham professors continue the work 
which was inaugurated more than three centuries 
ago by Briggs and his fellow-workers 

In 1620, Briggs removed to Oxford as Savilian 
professor of geometry, at the invitation of Sir Henry 
Savile (1549-1622) Savile himself had already 
read thirteen lectures upon the first eight proposi- 
tions of Euchd's “ Elements ", and Briggs began 
his own lectures with the ninth proposition His 
teaching, however, was of secondary importance to 
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his compilation of logarithmic tables, and ıt was 
largely due to the leisure he enjoyed at Oxford that 
he was able to accomplish so much ‘“ A contemner 
of riches, and contented with his own station , pie- 
ferring a studious retirement to all the splendıd 
circumstances of hfe ", his close habits of study did 
not prevent him gamibg the good opinion of his 
contemporaries, one of whom, Wilham Oughtred, 
called him “the Mirror of the Age" Briggs’s 
long and useful hfe came to an end when he was 
nearly seventy years of age, and he was buried 
beside Savile 1n the chapel of Merton College, “a 
plain Stone being laid over him, with his Name only 
inscribed on 1t ”’ 3 


Obituary. 


Dr J W Evans, CBE, FRS 
B* the unexpected death of John William Evans 
on Nov 16 last, geological science has lost an 

indefatigable worker and writer, and many geologists 
a valued teacher, colleague, or friend Born m 
1857 and educated at University College School 
and College, he took the LL B of the University of 
London and he was called to the Bai m 1878 
He turned, however, to science and Joined the Royal 
College of Science, where he studied under Judd 
and Cole, and was one of a brilliant group of 
students that included Holland, Wells, Davies, 
and Lanchester He was awarded the Murchison 
Medal and jomed the staff as demonstrator ın 1889 
He published his first paper m 1891, on the Old 
Red Sandstone of Caithness, a subject pursued 
again 1n later years, when he made important dis- 
coveries 1n the Devonian Rocks of southern Eng- 
land and made contributions to the classification 
of the rocks 

In 1891-92 Evans was geologist to an expedition 
to the Upper Paraguay and other rivers in an 
almost unknown area in Brazil, later publishing a 
paper on the geology of Matto Grosso He returned 
to South America as leader of an expedition to 
north-east Bolivia in 1901-2, and wrote descrip- 
tions of the area for the Geographical Journal, as 
well as geological papers 

Meanwhile Evans had been appointed geologist to 
the State of Kathiawar, where he made important 
collections, afterwards described by himself or his 
students Then, in 1894, he passed to Mysore, be- 
coming chief geologist and chief mspector of 
mines, ete In 1901 he received the Lyell award 
from the Geological Society, and about the same 
time took the DSc of the University of London 
for a thesis on the geology of India 

In 1904 Evans became special assistant in 
geology at the Imperial Institute, serving on the 
Colomal Survey Committee and Mineral Council 
of the Institute, posts which not only gave him 
the opportunity of acquiring a wide knowledge of 
the mineral resources of the Empire, but also a 
close interest in the personnel and work of the 
Surveys This interest was enhanced by his ap- 
pointment, later, as Colomal Office representative 
on the Imperial Mineral Resources Bureau, and 
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nexion with the improvement of mining codes in 
the Dependencies 

From this time onward, Evans took much in- 
terest 1n mineralogy and crystallography, publish. 
mg papers on projections, classification, and nomen- 
clature, on methods of investigation, and on the 
properties of certain minerals Much of this work 
was summed up in his own book on the determia- 
tion of minerals under the microscope, and in his 
joint work cn crystallography He was treasurer 
of the Mineralogical Society from 1918 until 1924, 
and afterwards foreign secretary until his death 
His teaching work was at the Birkbeck College 
from 1906 until 1920 and, as lecturer in petrology, 
at the Imperial College from 1912 until 1927 He 
was an inspiring teacher, and many of the students 
beginning research under his supervision have be- 
come leading geological surveyors or investigators 

Dr Evans was a devoted adherent to the 
Geologists’ Association, often leading excursions or 
contributing to the proceedings He was president 
in 1913-14, and dealt in his addresses with the 
wearing down of the rocks, a subject which his 
mathematical ability enabled him to treat in a 
fashion unusual and provocative of new work He 
was president of Section C (Geology) of the British 
Association at Bournemouth in 1919 

The great War revealed a new sidein Dr Evans's 
character His experience as a volunteer qualified 
him for a commission, and with the rank of heut - 
colonel he was put in charge of a section of the 
northern defences of London He also served on 
the tribunal, was made a Justice of the Peace, and 
received the Volunteer Decoration 

After being elected a fellow of the Royal Society, 
gazetted a C B E , and awarded 1ts Murchison Medal 
by the Geological Society, Evans served in the 
presidency of the Geological Society during 1924— 
1926 Again he broke new ground and devoted 
his first address to the consideration of areas of 
tension 1n the earth-crust, and the second to areas 
of compression About this time he became 
interested in the Wegener hypothesis, led a dis- 
cussion on 16 at the British Association, and revised 
Skerl's translation of Wegener’s book 

Although petrology and mineralogy, and especi- 
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ally their fundamental problems of genesis, were 
the main subjects to which Evans devoted his 
technical attention, his wide knowledge and critical 
acumen were constantly in evidence at meetings of 
many scientific societies, and particularly those 
dealing with geology and geography His eontzi- 
butions invariably brought up some overlooked 
fact, some unexpected point of view, or some novel 
theory or new application or an old principle It 
was the same with his letters and reviews 1n NATURE 
and other scientific journals 
Before the War, Evans had got together a team of 
geologists to write the British volume of “ Region- 
ale Geologie ", to which he himself also contributed 
This was 1n type before 1914, and was actually pub- 
lished ın Heidelberg during the War The copy- 
right passed to England, and a revised edition has 
been brought out lately under his Joint editorship 
and with the title of * Handbook to the Geology 
of Great Britam”’ He retired from the Imperial 
College in 1927 and took over the chairmanship of 
the Geophysical Company, for whom he visited the 
near East Evans rejoiced in every opportunity 
for travel, and for learning at first hand from 
the field itself or from the experiences of his col- 
leagues there He was present at the last three 
International Geological Congresses, and after the 
last, at Pretoria 1n 1929, he travelled from the Cape 
to Cairo, visiting en route the various geological 
surveys, several of them run by his old pupils, 1n- 
specting their work, learning their problems, and 
inspiring them with newideas Although to a man 
of his years such a journey was fraught with 
fatigue and some hardship, there was no suspicion 
that the end was near Indeed, when he returned 
to England in the spring of 1930, he travelled 
abroad again, and had planned a later visit to 
Palestine and Egypt 
It ıs difficult to do justice to the work and career 
of so many-sided a man, and this 1s a mere sketch 
of the chief of his work It may be said that while 
he left few branches of geology unstudied, he ex- 
tended knowledge, improved methods, or clarified 
results in every division of the subject that he 
touched The simplicity of his character, the 
,lovableness of his nature, his genuine interest and 
enthusiasm made him hosts of friends , while as for 
adversaries, 1f he had any, ın the kindness of his 
heart he never realised their existence 





PROF Fritz PREGL 


THE world-famous Austrian micro-chemist, Dr 
Frıtz Pregl, died of pneumonia, after a very brief 
illness, on Dec 13 last Prof Pregl, who was sixty- 
one years of age when he died, was born at Laibach, 
a town which 1s now 1n Jugo-Slavia but 1s less than 
100 miles south of Graz, the capital of ‘ green 
Styria’, where he lived nearly all his hfe as student, 
research assistant, and finally as professor, the 
head of the Department of Medical Chemustry in 
the university He studied medicine—which ın 
Austria comprises considerably more pure science 
than in most Enghsh medical schools—and after 
taking his degree, he chose rather physiological 
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research than the practice of medicine He was 
appointed an assistant in the Department of 
Physiology 1n the University of Graz, and his fist 
work was on the vaiious organic constituents of 
the intestinal Juice of a lamb, and a study of their 
digestive action, which he published in Pfluger’s 
Archies in 1895 

Prof Pregl’s most important physiological work 
was on the acids in human and ox bile, of which 
cholic acid 1s the chief constituent He studied, so 
far as possible on a quantitative basis, their prepara- 
tion, behaviour, and oxidation products, and built 
up that wonderful technique which was to enable 
him later to achieve success 1n more delicate quanti- 
tative organic determinations than had hitherto 
been considered possible 

Prof Pregl’s own words may be used to describe 
why he began his micro-analytical work “In the 
summer of the year 1910, 1n the course of a lengthy 
investigation of the gallic acids, I obtained an ex- 
tremely small quantity of a decomposition product 
I had to make a decision either to continue the ın- 
vestigation with exceptionally large quantities of 
the original material, oi so to refine the quanti- 
tative analysis of organic substances that 1t should 
be possible to obtain correct analytical figures, 
from which formule could be determined with 
certainty with exceptionally small quantities of 
materal” He decided on the second alternative, 
with such success that by the end of 1911 he had 
worked out methods for the combustion of carbon 
and hydrogen, and a Dumas determination of 
nitrogen, ona micro scale Since then he improved 
his methods and extended them to include all 
the commoner elements which may be present in 
organic compounds, as well as the determination 
of many organic groups The amount of material 
used 1n each determination 1s only a few milligrams, 
or about a hundred times less than on the ordinary 
or macro scale, but the same degree of accuracy 18 
attained i 

As well as great skill in glass-blowing—for Prof 
Pregl designed and made his own glass apparatus— 
the work necessitated extreme care and attention 
to detail, and it 1s interesting that in investigating 
the possible sources of error he was able to throw 
light on many hitherto unexplained errors obtain- 
able on the macro scale In recognition of his 
services to science, Prof Pregl was awarded the 
Nobel prize for chemistry for 1923 The methods 
are described in his book, “‘ Quantitative Organic 
Micro-Analysis ’’, first published ın 1917 , the third 
edition, completely revised, was published in the 
year of his death The book 1s written in a style 
as careful and accomplished as ıs his laboratory 
technique Prof Pregl, however, believed rather 
in the old tradition of learning by personal tuition 
than from practical manuals, and the hospitality of 
his laboratories has always been given to scientific 
workers from all over the world who wished to learn 
his methods In this way no less than three hun- 
dred chemists and biologists have learned his tech- 
nique, and on returning to their own laboratories 
have developed and applied his methods to all 
branches of chemistry where economy of time or 
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materialis of mportance All who had the privi- 
lege of knowing him personally will remember him 
not only as a great scientific worker, but also as a 
charming man and a gifted talker, with an en- 
thusiasm for his work that was contagious 

The great importance of Prof Pregl’s influence 
is that he stressed the fact that careful, accurate 
technique is the basis of all good scientific work, 
while his methods have made accuracy possible 1n 
realms where previously there were only iough 
approximations 


Dr Henry M Amr 


Dr Henry Mark Amt, who died at Menton, 
southern France, on Jan 4, aged seventy-two 
years, was a well-known geologist who had made 
valuable contributions to our knowledge of the 
Paleozoic rocks and fossils of Canada He was 
born in Geneva, the son of a Swiss Protestant 
clergyman who emigrated to Canada when he was 
a child He was at school 1n Ottawa, and thence 
proceeded to McGill University, where he had a 
distinguished career and came under the influence 
of the eminent Canadian geologist, Sir J William 
Dawson, who was at that time Principal of the 
University He graduated as MA and DSc in 
1882, and in the same year he joined the staff of 
the Geological Survey of Canada, from which he 
retired in 1912 s 

Durmg his official hfe, Dr Amı devoted special 
attention to the Palseozoie fossils of eastern 
Canada in the Survey Museum in Ottawa, and 
added greatly to the value of his researches by 
studying all the localities whence the fossils were 
obtamed He also made frequent visits to Europe, 
especially to England and France, to compare the 
corresponding geological formations on the two 
margins of the Atlantic Ocean He was thus able 
to throw much new light on disputed questions as 
to the precise age and succession of the various 
rocks His researches on the Devoman and 
Carboniferous formations of Nova Scotia were 
particularly noteworthy 

While occupied with his technical work, Dr 
Ami travelled extensively and took a deep interest 
in everything Canadian He was thus well 
equipped on his retirement from official duties to 
undertake the revision and partial rewriting of 
the volume on Canada and Newfoundland in 
Stanford’s “Compendium of Geography ", which 
was published in 1915 During the War he did 
good service to the Government in advising on the 
source of metallic minerals, and was for some time 
connected with the Tirade Department of the 
British Embassy at Washington During more 
recent years he was much handicapped by failing 
health, but from 1922 onwaids he paid an annual 
visit to the Dordogne, France, where he directed 
the Canadian School of Prehistory, which he 
founded He took part personally in the diggings, 
which furnished fine collections of Paleolithic 
flint implements to many of the chief museums in 
Canada 

Dr Am: was a famihar figure at scientific con- 
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gresses, and his genial good nature won him a host 
of devoted friends on both sides of the Atlantic. 
He was a fellow of the Royal Society of Canada and 
of the Geological and Royal Geogiaphical Societies 
of London, and was awarded the Bigsby Medal 
of the Geological Society in 1903 AS W 





Mr W D CHRISTMAS 


WILLIAM Durant CHRISTMAS died at Peppard, 
Oxon, on Jan 3, at the age of sixty years Edu- 
cated at Ellesmere College, Shropshire, he was at 
first a teacher, holding appointments at Haverford- 
west and Rugeley His natural bent for figures 
found an outlet later when he Joined à Stock Ex- 
change firm During the War he joined the staff of 
the Rothamsted Experimental Station ın a volun- 
tary capacity, at a time when difficulties were being 
experienced 1n getting the work done owing to the 
absence of members of the staff on War service 
He assisted 1n keeping the records, and was particu- 
larly attracted to meteorology 

After the War considerable expansion took place 
in the Rothamsted Experimental Station, and a 
Statistical Department was set up, Mr Christmas 
continued until his death as an honorary worker 
on the staff of this Department Aided by W C 
Game and A D Dunkley, of the regular staff, he 
undertook the compilation of the monthly weather 
records with great enthusiasm and abundant 
energy In letters to NATURE of Nov 3, 1921, and 
Jan 26, 1922, he directed attention to the abnormal 
conditions of the year through which we had been 
passing, a year which will be remembered for its 
record low rainfall He followed this up by con- 
tributing to the Times of Jan 26, 1923, a summary 
of the rainfall ın 1922 ‘This was the beginning of 
a regular series of letters which appeared in the 
columns of the Tomes at frequent intervals until 
the issue of Nov 3, 1930, when his last letter was 
pubhshed Besides rainfall, he dealt with percola- 
tion, sunshine, temperature, and related meteoro- . 
logical phenomena, such as fogs and storms 

Mr Christmas had been 1n failing health for some 
years, and never recovered from the blow occasioned 
by his wife's death ın 1929 But he kept up his — 
Rothamsted work until his last illness, and ıt was a` 
matter of deep regret to him that he was unable to 
contribute his customary summary of the year’s 
weather to the Times on Jan 2, but had to entrust 
the task to another 





WE regret to announce the following deaths 


Piof S Henschen, professor of internal medicine at 
the Caroline Medical-Chirurgical Institute, Stockholm, 
who cared out much research in anatomy and the 
pathology of the nervous system, aged eighty-three 
years 

Prof C von Monakow, of Zurich, one of the 
founders of modern neurology and author of “ Die 
Lokalisation ım Grosshirn’”’, aged seventy-seven years 

Prof J Ricard (S J ), who was professor of mathe- 
matics and later director of the observatory of the 
University of Santa Clara, aged eighty years 

Dr I Urban, assistant directo: of the Botanical 
Museum, Berlin, on Jan 7, aged eighty-two years 


"*whieh will afford a basis of discussion 
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News and Views. 


Pror JoHN MACLEAN, of Wilson College, Bombay, 
writes in dissent from our article, Administration and 
Research in India’ (NavTURE, Nov 22,1930 p 797), 
to point out the danger of certain views on the Indian 
question curient in England, among which he in- 
cludes those we have expressed He maintains that 
Western education in India should not be criticised 
without allowance for misduected effort, poverty of 
resources, and subservience to tradition Further, 
that no one thinks that self-government will lead to 
peace and absence of friction nine months ago a 
fundamental change took place ın India which has 
astonished the Indians themselves The Indian now 
claims to be regarded as a self-xespecting fellow-man. 
This has aroused the Indian woman Any assump- 
tion of superiority on the part of the Enghshman, 
such as ıs now to be observed in London, will lead 
to meiadicable bitterness He asserts that gradual 
progress 1s not enough and that there 1s sufficient good- 
will in India to warrant a leap m the dark He adds 
that the poll of the Tames of India has shown that 
four out of five of the non-official Europeans in 
Bombay aie in favour of Dominion status Prof 
Maclean’s criticism of our views trenches upon political 
arguments with which 1t would be out of place to deal 
here We may, however, point out in passing that 
the grant of a form of self-government which ad- 
muttedly will not lead to peace 1s perhaps a question- 
ableumprovement upon the status quo , but the funda- 
mental change ın India to which he alludes has not 
escaped attention in England He confirms the view 
that the situation ıs far mote critical than 1s generally 
1ealised Be that as ıt may, these arguments do not 
affect our main contention The question of superi- 
ority does not arise ıt ıs difference of culture that 
counts In the future, even more than 1n the past, a 
satisfactory solution of Indian problems of govein- 
ment must be sought through the application of the 
results of scientific study of 1ace and culture 


THE truth of the matte: ıs that the divergence of 
opposing views on the Indian question 1s so great as 
to make ıt difficult to find a common denominator 
Prof Maclean 
sends us a report of an address on “Gandhi Pol- 
tician and World Teacher", by Prof A Wadhia, as 
president of the Indian Philosophical Congress, in 
which he extols Gandhi as one of the world’s great 
philosophers, a thinker who has transcended, or tians- 
formed, Hinduism and attained universahty When 
Piof Wadhia turns to Gandhi’s work as a political 
thinkei and practical politician, the only concrete 
proposal is ‘‘ Hind Swaraj" For Gandhi, Indian 
Home Rule ıs ‘ the ideal state’ It must be remem- 
bered that Gandhi’s philosophy 1s no mere intellectual 
system, but a‘ way of lfe’? Its the practical means 
of attainment, which, barely and baldly stated, have 
an element of bathos, that have laid him open to the 
charge of narrowness, casuistry, insincerity, and 
worse Even admitting the universality of Gandhi's 
philosophy—assuredly no product of intellectual or 


. cultural inferiorrtty—this is no warrant for allowing 


No 3195, Von 127] 


claims that would hand over control of the destinies 
of many millions to a comparatively small section, 
however much these claims may 1eceive the doubtful 
support of pseudo-scientific theory which seeks to 
show that India 1s virtually one in culture and 1ace 
It may be that the trend of development in India 1s 
along the lines of Hinduism , but there are many who 
are and always will be outside those lines As we 
have already pointed out in these columns, an accurate 
knowledge and exhaustive study of the facts 1s re- 
quired Only then can the claims of caste, outcaste, 
and depressed receive fair and equal treatment 


On Jan 14 the freedom of the Borough of Bangor 
was conferred on Dr Griffith Evans, who, fifty years 
ago, was inspecting veterinary surgeon to the Govern- 
ment of Madras In then discovering the first patho- 
genic trypanosome he laid bare the cause of a disease 
which was causmg havoc amongst the camels and 
horses of the Punjab Frontier Force Although the 
senior medical officers ın India were definitely op- 
posed to the theory of pathogenesis advocated by 
Dr Evans, the younger men have followed with 
success the lines of investigation he mdicated He 
thus opened a campaign, which still continues, against 
what is now recognised as one of the most destructive 
groups of disease-producing organisms with which 
science has to contend Tetanus was another field 
m which Di Evans showed his power of original 
thought At Ipswich m 1870 there was a bad out- 
break of the disease, in which every case had proved 
fatal Bemg mvited to a consultation, he gave his 
view that the disease was a specific fever for which 
there was no known specific remedy Arguing from 
his experience of the disease ın horses, he urged that 
the treatment should be rest in a dark, silent room, 
no noise from without or within, no food of any kind 
nor any medicine, but let the patient drmk water 
ad lab, and leave the rest to Nature Accepting 
responsibility for the treatment of the case of a child, 
he had the full courage of his convictions, and the case 
recovered At the age of nmety-six years, Dr Evans 
still retains his mental activity 


LITTLE direct news has come through of the earth- 
quake that was so destructive ın the south of Mexico 
on Jan 14 That it was a great earthquake 1s shown 
by the record at Kew The first movements reached 
that observatory at 2h 2m 59s am on Jan 15, and 
the earthquake that gave rise to them must have 
occurred in Mexico at about 9 Pm local time on the 
previous evening The earthquake ıs said to have 
been the most violent experienced in the countiy 
since 1911 The epicentre was probably close to the 
City of Oaxaca, which has been almost completely 
destroyed, with the loss of at least 40 lives The 
extent of the disaster may, however, remain for some 
time unknown, owing to the wide interruption of 
communications How great it was 1s clear from the 
fact that there was also considerable damage in the 
City of Mexico, 230 miles from Oaxaca — In the south 
of the country, there are numerous well-defined earth- 
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quake centres, one of the most impoitant of which 
hes in the distzict round Oaxaca That city suffered 
twice from earthquakes 1n 1928, on June 16 and Oct 
9 (NATURE, vol 121, p 994, and vol 122, pp 68, 620), 
but the epicenties then were both submarme, at some 
distance from land On Jan 2 (Daily Science News 
Bulletin), a strong submarine earthquake occurred 
with its centre in lat 17 8° N , long 108° W , several 
hundred miles to the west of those in 1928 


ANOTHER step forward has been taken in making 
navigation safer during a thick fog We learn from 
the Tames of Jan 13 that the Clyde hghthouse trustees 
have put a talking beacon in the Cumbrae lighthouse, 
and that instructions have been given to mariners 
regarding its use It ıs the first device of the land ın 
the world It consists merely of a radio gramophone 
used 1n conjunction with the hghthouse foghorn By 
this means the radio operator on the ship is told 
exactly how far his ship is from the hghthouse The 
record played on the lighthouse gramophone 1s simply 
the name of the beacon ın speech (Cumbrae) repeated 
every 70 seconds, and numbers counted in miles and 
cables up to five miles These signals are trans- 
mitted by radio ‘There is then an interval of silence 
of 27 seconds until the name Cumbrae 1s heard again 
and the counting recommences The signals of the 
foghorn are heard directly ‘The difference in the 
times of hearing the word Cumbrae and the foghorn 1s 
practically equal to the time taken by sound to travel 
this distance, and so the gramophone numbers give 
the distance Actual tests have been carried out on 
this device by ships of the Anchor line and were found 
quite satisfactory The ‘talking beacon’ was ın- 
vented by C A and D A Stevenson, of Edinburgh, 
the connexion of whose family with hghthouses is 
well known to every reader of R L Stevenson When 
vessels are equipped with this device, which 1s quite 
cheap to install, they will have a good idea of their 
distance from other ships, thus avoiding one of the 
causes of collision at sea While the apparatus 1s 
still ın 1ts infancy, the trustees have warned mariners 
to take, ın addition, the usual precautions during fog 


NEARLY all the peculiar phenomena which aie 
experienced in 1adio transmission can be explained 
by supposing that the 1adio signals travel from one 
station to another by more than one route The 
direct line of transmission is usually one of these 
paths Very often the greater part of the signal 
which we hear has travelled to the upper regions and 
back, and constitutes what is called a wireless echo 
In the Wa eless World for Jan 7 and 14, Piof E V 
Appleton gives an interesting paper on the timing of 
wireless echoes, aud suggests alternative theories of 
the Kennelly-Heaviside layer The time taken to 
traverse the different paths 1s known definitely, and 
guesses are made as to what these paths aie The 
first experiments on the timing of the journeys of 
radio waves weie carried out almost simultaneously 
in Great Britain and the United States It was 
assumed that there was a conducting layer, and the 
English experiments placed its height as about 100 
km On the other hand, the American experiments 
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indicated a height of about 220 km. Whilst the 
wave-length used by the English physicists was 400 
metres, that used by the Americans was 75 metres 
On iepeating the English experiments with wave- 
lengths of 75 metres, ıt was found that the height 
deduced for the conducting layer was the same as 
that found by the Americans ‘There was a certain 
critical wave-length at which the echo-time suddenly 
doubled ‘There is therefore definite evidence that 
there are two reflecting layers at different heights, the 
lower sending back the long waves and the upper 
sending back the short waves In the second part 
of his paper Prof Appleton discusses the effects that 
these short period echoes will have 1n radio pietuie- 
telegraphy and ın radio television 


IN a paper on “ Recent Developments m Tele- 
phony ", read by Dr E H Colpitts at the Cleveland 
meeting of the American Association for the Ad- 
vancement of Science, a summary of which appeared 
in the Day Science News Bulletin for Dec. 30, ıt 
was stated that the plans for a Hawaun-California 
telephone circuit are now well undei way Hawan 
is very centrally situated, as it is roughly equi- 
distant from North and South America, Asia, and 
Australia A short-wave station will be established to 
communicate with Honolulu, and another 1adio lınk 
from a point on the Atlantic coast to Bermuda 1s also 
planned Radio stations of limited range are bemg 
established at several of the priecipal ports They aie 
equipped so that communication with ships at sea can 
easily be made This extends the service given by 
liners like the Leviathan, which, at present, 1s in tele- 
phone communication with the shore all the way across 
the Atlantic Although radio has made huge advances 
of recent years, 1t 1s still not so trustworthy as a 
submarine cable A trans-Atlantic telephone cable ıs 
now bemg prepared When completed ıt will be con- 
nected with about 2000 miles of land cable in Europe 
It will thus be possible from Hawaa to talk over about 
7000 miles of wire Surprise was expressed that no 
mention was made of the work done by the Bell Tele- 
phone laboratories on television, as recently two-way 
television was shown to be possible in New York 
This ıs interpreted as meanmg that the commercial 


application of television 1s still ın the distant future «d 


One of the earhest writers on marine engineering 
spoke of the boilei as '' the source and magazine of 
all our power ", while another referred to it as '' the 
fountain-head from which all benefit ıs derived ” 
These remarks were made when the ordmary steam 
pressure at sea was but 5lb persq m, but they apply 
equally well to-day when pressures have risen to 400 
Ib and 500]b Recent progress m marine boilers 1s 
among the subjects dealt with in the Engineer for 
Jan 9,m which are given illustrations of the latest 
designs of the well-known Yarrow and Babcock and 
Wilcox boilers for hgh pressures and temperatures 
Another boiler ıs that recently designed by J John- 
son, the superintendent engmeer of the Canadian 
Pacific Steamships, Ltd. In some ways the Johnson 
boiler is à new depaiture, there bemg only two drums, 
an upper and a lower one, and these are jomed by 
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tubes bent to crescent form bulging out either side | cess 


of the centre lme of the boiler Other tubes run 
vertically between the drums, and still more tubes 
form water walls at the end of the boiler The fur- 
nace spaces are thus practically enclosed by walls 
of water tubes Tried first in the Princess Helene, 
another boiler has been built for the Empress of 
Britain, and a test of this 10,000 hp boiler showed 
that at mercantile ratings and for the same efficiency 
it will yield, for the same weight of boiler and air 
heater, double the output of the three-drum water- 
tube boiler One feature of the boiler ıs the use of 
air for combustion preheated to 500° F 


IMPORTANT statistics regarding the production of 
rubber were given in a paper read on Jan 13 by 
Dr G Rae. at Birmingham, to the Midland Section of 
the Institution of the Rubber Industry The total area 
under plantation rubber at the end of 1929, he said, 
was between 6,600,000 acres and 7,200,000 acres, of 
which the area under native rubber in the Dutch East 
Indies was variously estimated at between 1,100,000 
acres and 1,700,000 About 3,360,000 acres were in 
estates owned by Europeans and Americans , 510,000 
acres in Asiatic-owned estates of more than 100 acres, 
and 1,630,000 acres m native holdings of less than 100 
acres The total exports of rubber from producing 
countries were 94,000 tons ın 1910, 354,000 tons ın 
1920, 518,000 tons ın 1925, and 861,000 tons ın 1929 
The output for 1930 was 820,000 tons Of the output 
m 1929, British producers were responsible for 36 per 
cent, Dutch and other European producers 10 2 per 
cent, and American producers 26 per cent The 
absorption of rubber by manufacturers (that ıs, the 
quantities of rubber they turned mto rubber goods) 
was 85,000 tons m 1910, 310,000 tons in 1920, 
560,000 tons ın 1925 , 790,000 tons^m 1929, but would 
be approximately only 705,000 tons m 1930 


THE United States Department of Agriculture has 
published a booklet, written by Prof A J Henry, 
Principal Meteorologist, Weather Bureau, entitled 
** Weather Forecasting from Synoptic Charts ", which 
deals pramarily with American methods of weather pre- 
diction These are described m considerable detail 
They are of mterest in showing, among other points, 
the specialised methods that have been developed fo: 
dealing with the requirements of particular sections of 
the agricultural community, and the arrangements fo1 
issuing storm warnings ‘There 1s no other country 
that has to deal with such violent fluctuations of 
temperature 1n a short time and with such possibilities 
of financial loss involved in consequence of them, 
and that has also to take mto account possibilities of 
locally destructive tornadoes and of tropical revolving 
storms that may cause the loss of thousands of lives, 
m addition to gales arising as a result of the eccen- 
tricities of an exceptionally lively portion of the storm 
belt of middle to high latitudes, where anticyclones 
have the peculiar characteristic of a mean rate of travel 
approximately equal to that of depressions It 1s not 
surprising to find that an unusually extensive develop- 
ment of the system of local forecasting has taken 
place, and that ıt has apparently met with great suc- 
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This system imvolves the delegation of fore- 
casting for smgle States, and even in some instances 
for parts of one State, to forecasters resident within 
the area allotted to them, having authority to amplify 
or modify the deductions about future weather made 
at the central bureau in Washmgton Such fore- 
casters construct their own synoptic weather maps, 
and doubtless employ a closer network of stations than 
ean be dealt with at the central bureau, gaining 
thereby a special knowledge of local conditions The 
booklet is mtended primarily for home use lt 1s, 
however, an 1mportant addition to European meteoro- 
logical libraries, and deserves careful study on this 
side of the Atlantic when the creation of new meteoro- 
logical services or the enlargement of existing ones 1s 
under consideration 


IN the Časopis Spoleénoste Přátel | StasozwWnosti 
Ceskoslovenských, Dr O Odložilík has traced a letter 
written by the medieval pedagogue, Jan Amos 
Komenský (Comenius), dated Mar 4/14, 1647, 
relating to the exile of himself and the engraver, 
Vaclav Hollar Komenský expresses his regret that 
circumstances forced them to leave home through the 
religious persecution of the counter-reformation Dr 
OdloZiík comments upon the work and influence 
of these Czech scholars on contemporary thought 
Komenský conceived the idea of making a survey of 
all human knowledge, which was even then becoming 
more and moie extensive owing to the development 
of the natural sciences He began the compilation 
of a kind of encyclopedia where knowledge was to be 
arranged under twenty-eight sections Only a frag- 
ment of this workremains He attempted a definition 
of the most intrinsic and general features common to 
all created things, thinking that 1f this could once be 
achieved it would be easy for him to indicate the 
way to a knowledge of details Knowledge might be 
infinitely differentiated and divergent so long as a 
common foundation could be established, such as 
would assure a steady progress in science ‘These 
ideas of Komensky were first outhned 1n a work which 
appeared in Oxford 1n 1637 under the title “Conatuum 
Comenianorum Preludia’’ Although his views im- 
pressed and influenced those English men of science 
who later were instrumental in founding the Royal 
Society, Komensky’s pan-sophic schemes and educa- 
tional programmes could scarcely succeed during his 
hfetime There was civil war in England and the 
Thirty Years’ War was devastating Europe Neve- 
theless, much of his teaching has since borne fruit 


Tue fifth volume of the annual summary of scientific 
and economic research work in agriculture, entitled 
** Agricultural Research in 1929”, has been published 
by the Royal Agricultural Society of England (price 
ls 3d post free) This publication has now estab- 
lished for itself a definite place in the periodical litera- 
ture of the farming industry, and should be studied by 
all those wishing to keep themselves abreast of modern. 
agricultural practice The various branches of agri- 
culture are considered under seven main headings as 
ın previous years Theinformation covers such a wide 
field that ıt 1s impossible to do more than indicate some 
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of the many inteiesting and important subjects con- 
sidered The recently developed tai distillate sprays 
for fiuit trees are discussed in some detail, and 1t 18 
evident that as wintei washes they aie extremely 
effective against many insect pests For the arable 
farmer, the aiticles on varieties of sugar beet, and the 
contiol of rust and smut diseases of cereals, in which 
practical methods with relative costs axe included, will 
be of paiticular value As xegards dany husbandry, 
fundamental problems such as breeding and manage- 
ment of cattle, milking methods, and the inte1 pretation 
and use of milk recoids are considered For those 
inteiested 1n engineering questions, articles on the use 
of electricity, traction, and the development of some 
of the newei farm implements are included Feeding 
values fo1 dairy cows and pigs aie the chief subjects 
on animal nutrition discussed, the importance of 
,mmneaals in stock-feeding being emphasised, and ıt 18 
evident from the section on veterinary science that 
consideiable advances have been made in the control 
of contagious abortion and tuberculosis Under the 
heading of soils and fertilisers, soil classification and 
methods of land reclamation are discussed, and data 
as to the world production and consumption of the 
chief feitilise1s are given, the use of nitrogen and 
potash in particular showing a large inciease Each 
section concludes with a list of papers quoted 


“THE Mechanism of Organic Evolution” was the 
subject of an address by Charles B Davenport, to 
the Washington Academy of Sciences, which appears 
in the Journal of the Academy (vol 20, p 317, 1930) 
Aftei revising some of the recent observations on the 
occurence of mutations, their duection, and then 
natural selection, he summarises the mechanism of 
organic evolution as consisting of a series of processes 
infinite capacity of the germinal material for 1epro- 
duction, infinite capacity for mutation, an infini 
tude of different kinds of environments, extensive 
opportunities for dissemunation of the mutant indi- 
viduals over the earth, permitting some of them to 
find an environment foi which they are specially 
fitted , as for the rest of the infinitude of individuals, 
non-mutant and mutant (beyond the number re- 
quired foi replacement), elimination The organic 
world ıs far fiom being the infinitely diveise collec- 
tion of haphazard and meaningless variants to be 
expected ıf mutations were uncontrolled The 
directive influence, according to the author, appears 
to work through the repeated losses of something 
from the parental gene This may be tiue of the cases 
Davenport selects, albinism, haulessness, and the like, 
but our difficulty is to see how, looking broadly 
at the products of evolution, loss in the gene can 
mean gieate: complexity in the final product—in 
short, how the organic progress from amceba to man 
can be due to successive losses in the germinal content 


One of the most significant of the articles in the 
September-October number of Natural History, the 
journal of the American Museum of Natural History, 
discusses "The Museum in Education"? Thesub-trtle 
contains the challenge and gist of the argument ‘the 
unparalleled present-day opportunity [of museums] 
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to serve the community and to participate in the 
rapidly advancmg movement for visual instruction ”’ 
The way m which the American Museum of Natural 
History takes 1ts share in this movement sets an 
example to be emulated We need simply enumerate 
the museum educational activities to show their 
thoroughness and diversity The extra-muial ac- 
tivities of museum service ın the schools and colleges 
imelude circulation of nature-study collections, lend- 
ing of lantern slides, distribution of motion picture 
films, lectures in schools, lending of circulating 
collections to branch libraries, co-operation with 
nature rooms in schools, and the Trailside Museum 
and Nature Trails at Bear Mountam The mtra- 
mural activities of sehool service at the museum 
comprise lecture courses imn the museum, instruction 
for the blind, exhibition hall struction and guidance 
for visiting groups, the Junior Astronomy Club, 
special courses for teachers, adult education, and 
co-operation with the traimung schools foi teachers, 
high sehools, and colleges 


A RECENT issue of the scientific journal Physis 
(vol 10, No 35), the publication of the Natural History 
Society of Argentina, contains a senes of valuable 
papers on the structures of mammaha Two papers 
discuss the fossil mammals of various parts of South 
Ameiica From the pampean fauna of Patagonia, 
Lorenzo J Parodi deseribes several interesting relies, 
including a new species of Megathervum of which a fine 
skull has been discovered. a portion of a carapace 
of Glyptodon, and phalanges of Mylodon From the 
Friaseana beds of mid and lower Miocene, Lucas 
Kraghevieh describes an extensive fauna, containing 
many new species of mammals, which he 1egards as a 
transitional association connecting the definite faunas 
of Santa Cruz on one hand and of Entre Rios, Cata- 
marca, and Monte Hermoso on the other An aspect 
of the evolution of the present-day mammalian fauna 
is dealt with by the same author in a useful paper on 
the craniometry and classification of South American 
wild dogs, 1n which he refers specially to the recent and 
fossil forms found in the Argentine — Finally, Rodolfo 
Parodi makes a contribution to the osteology of the 
larger living felines of the Argentine, the puma, the 
Jaguar, and the ocelot 


WE have referred previously to Research Narratives 
published by Engmeering Foundation, Inc , 29 West 
39th Street, New York, which have been published in 
bookform By the courtesy of the Director, Mr A D 
Flmn, we have now received copies of some further 
Narratives as they are first published, month by 
month, in leaflet form Many leaders m finance, in- 
dustry, engineering, and education, we are told, have 
these sent to them regularly m this convement form, 
the leaflets being of such a size as can be slipped into 
a pocket-book or wallet so that they can be read at a 
convenient moment Of those issued last year, that 
for April was on isotopes, that for June, on pressure 
and matter, that for August, on short-wave high-power 
radio tubes, while that for September contamed an 
interesting account of the ingenious method adopted 
for damming the Saguenay River about 140 mules 
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1 the birth of James Clerk Maxwell 
Fd in the University of Cambridge on 
Pt land 2, following on the Faraday celebration 
and the centenary meeting of the British Association 1n 
London Addresses are to be given at Cambridge by 
Profs Einstein, Langevin, Larmor, Planck, Sir James 
Jeans, and Sir J J Thomson. 


Mr W A MACFADYEN, Longships, Capel-le-Ferne, 
Folkestone, has written objecting to the spelling in 
the letter by Dr C Crossland in NATURE of Dec 27, 
p 991, of the place Ghardáqa He urges that since 
the Anglo-Egyptian Oilfields, Ltd , drilled the first oil 
well there ın 1914, the spelling Hurghada has been 
used, and this form 1s also used officially by the 
Egyptian Government for the post and telegraph 
services It would appear, however, that the name 
is correctly Ghardaqa. pronounced locally with the 
regular accentuation on the first syllable; writing 
from Cairo, Dr. Crossland would put the accent on the 
second syllable. The form Hurghada is supposed to 
be easier for Europeans to pronounce, but ib 1s m- 
correct and phonetically distasteful to Arabic scholars 


Mn JAMES DRUMMOND, of Christchurch, New Zea- 
land, who, at the age of sixty-one years, has retired 
from ordinary practical journalism, for a long time 
has successfully combmed work on a daily newspaper 
with natural history Interested in the botany, 
zoology, and geology of his own country, and realising 
that in the newspaper Press he had & unique means 
of passing knowledge on to the public, he seriously 
and earnestly took in hand an educational work in 
this direction Every week for twenty-five years he 
has published a popular natural history article in a 
syndicate of leading New Zealand journals, with very 
gratifying results, evidenced by many expressions of 
appreciation He has also published a mumber of 
books on New Zealand natural history, of which the 
most important, “The Animals of New Zealand ", 
was written 1n collaboration with the late Capt F W 
Hutton and is in 1ts fourth edition Mr Drummond 
has published books on other subjects, but now intends 
to devote his hterary activities to the natural history 
of New Zealand 


THE annual general meeting of the Institute of Metals 
will be held at the Institution of Mechanical Engineers 
on Mar 11 and 12 under the presidency of Dr R 
Seligman, the programme includes fourteen papers 
on various aspects of non-ferrous metallurgy. It 1s 
also announced that the May lecture of the Institute 
will be delivered on May 6 by Mr W B Woodhouse, 
of the Yorkshire Electric Power Company, who will 
deal with the technical and economic progress in large- 
scale electric power generation The annual autumn 
meeting of the Institute will be held in Zurich on 
Sept 13-16, mmediately following the meetmg of the 
International Association for Testing Materials. 


Tur Council of the Geological Society has this year 
made the followmg awards Wollaston Medal to Dr 
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A. W Rogers, of the Geological Survey of the Union 
of South Africa, ın recognition of the value of his work 
on the geology of South Africa Murchison Medal to 
Dr G W Tyrell, of the University of Glasgow, for 
his work on the igneous rocks of the west of Seotland. 
Lyell Medal to Mr E C Andrews, of the Geological 
Survey of New South Wales, for his researches on the 
economie geology of New South Wales and on physical 
geology  Bigsby Medal to Dr. Norman L Bowen, 
of the Geological Laboratory, Carnegie Institution, 
Washington, D C , 1n recognition of the value of his 
researches on the physical chemistry of igneous rocks. 
Wollaston Fund to Dr R G S Hudson, for his work 
on the stratigraphy and paleontology of the Carboni- 
ferous rocks of Yorkshire Murchison Fund to Dr 

Q J Stubblefield, for his researches on the Cambrian 
rocks of Shropshire and on invertebrate paleontology 

A moiety of the Lyell Fund to Dr O. M B Bulman, 
in recognition of his work on the Cambrian rocks of 
Shropshire and of his paleontological researches, and 
a second moiety of the Lyell Fund to Mr W H 

YWileockson, for his work on petrology and economic 
geology. 

We have received from Science Service, Washing- 
ton, a bref account of the demonstration by Dr. 
George W Crile, at the recent meeting of the American. 
Association for the Advancement of Science 1n Cleve- 
land, of what he calls * autosynthetic cells” Dr. 
Crile brought together certain proteins, hipoidal brain 
extracts, and mineral salts in small cavities on glass 
slides, and in a few seconds the materials arrange 
themselves into masses showing certain resemblances 
io various types of unicellular organism Among 
these resemblances are cited nucleation, growth and 
division by fission and budding, respiration, stain- 
ability, motihty, and electric charge, they disin- 
tegrate when the difference of potential between 
‘cytoplasm’ and ‘nucleus’ reaches zero The addi- 
tion of narcotics and ansstheties causes a decrease in 
potential and in respiration, which are reduced to 
zero under the mfluence of cyanides and toxins. 
These structures have been kept in ‘hfe’ for ten 
weeks by the repeated addition of protein to the 
‘culture’ The experiments, so far as reported, 
suggest that certain mixtures of colloidal and other 
substances may be induced to arrange themselves 
into structures exhibiting some of the properties, both 
morphological and physiological, of living cells. 
Various experiments with irradiated proteins and. 
lipoids, and with these substances derived from cancer 
cells, are also mentioned 


Tat chlorophyll and hemaglobin are analogous 
organic compounds, which can be reduced to the same 


| type of pyrrole derivative by removal of the metal— 


magnesium 1n the case of chlorophyll, won in the case 
of hsemaglobin—and further treatment, has been 
well known since the classic researches of Willstatter 
upon chlorophyll It is very mterestmg to learn, 
therefore, that liver extract, successfully used to check 
the course of pernicious anemia in human beings, has 
now been used by Prof O Raber to check the yellow- 
ing of given plants grown under etiolation conditions 
Pro? Raber’s expermments were reported to the 











American Society of Plant Physiologists meeting m | A 


Cleveland, USA, according to a report received 
through Science Service, of Washington, D C 


YEAR Boox No 28 of the Carnegie Institution of 
Washington contains a senes of brief but interesting 
“ Reports on Investigations " from the Department 
of Embryology under the directorship of Dr Streeter 
It 1s not possible to mention all the reports, covering 
as they do such a wide field, from more or less straight- 
forward embryology to experimental work, pathology, 
and tissue culture Certain reports, however, seem 
of wide interest Drs Gregory and Lewis have suc- 
ceeded m making a kinematograph recoid of the 
developing rabbit’s ovum from the first cleavage up 
to the formation of the cleavage cavity Dr Hartman 
has worked out the rate of mtra-uterme and post- 
natal development of the opossum in considerable 
detail, and alone and in co-operation with colleagues 
added much to our knowledge of the phenomena 
associated with reproduction in Macacus rhesus Dr 
Hines has produced a monographie study of the brain 
of Ornithorhynchus 


APPLICATIONS are invited for the following ap- 
pomtüments, on or before the dates mentioned — 


subjects (mechan 
ing science) m the Jun 
of the North-Western Po 
North-Western Polytechme, Prim 
NWS (Jan 30) A laboratory 
LCC Shoreditch Technical Institution —Th 
tion Officer (T 1), The County Hall, SE 1 (Jan 31) 
An assistant radiologist at the Hospital for Tropical 
Diseases, Endsleigh Gardens — The Secretary, Sea- 
men's Hospital Society, Greenwich (Feb 4) A pro- 
fessor of educational psychology m the Egyptian 
Institute of Education—The Director, Egyptian 
Education Office, 30 Victoria Street, S W 1 (Feb 9) 
A director of the Gardens of the Royal Horticultural 
Society, Wisley—The President, Royal Horticultural 
Society, Vincent Square, SW1 (Mar 2) A pro- 
fessor of zoology 1n the Queen's University of Belfast— 
Ihe Secretary, Queen's University, Belfast (April 30) 
A lecturer in agriculture in the University of heading 
—The Registrar, The University, Reading An 
assistant lecturer in mathematics and demonstrator 
in physics or chemistry at Faraday House Electrical 
Engmeering College—Dr A Russell, Faraday House, 
Southampton Row, W C 1 


Audits. 





Our Astronomical Column. 


Eros —Prof Hartmann makes a bold suggestion 
in Astr Nach , 5762, to explain the twofold fact that 
Eros deviates considerably from the predicted 
ephemeris, and that it ıs about a magnitude fainter 
than was expected He notes that even before the 
present apparition the peculiar curve of hght varia- 
tion had caused the suggestion to be made that the 
planet was shaped hke a dumb-bell He now sug- 
gests that Eros has broken into two portions, of 
which the one now under observation 1s the fainter 
If anything of the nature of an explosion accompanied 
the separation, the two portions would drift apart, 
thus explaining the error of the ephemeris The 
suggestion 1s ingenious, but there are two grave ob- 
jections 

(1) If the fragment under observation is the 
smaller one, the other would be closer to the pre- 
dicted place, and could not well have escaped de- 
tection on the numerous plates that have been taken 

(2) The splitting in two could scarcely leave the 
rotation period unaffected The light curve now ob- 
tained agrees, both in period and type, with the ob- 
servations made in 1901, which 1s against any notable 
change having taken place since then 


Planetary Nebule and O-type Stars —A note in the 
Astronomical Column of Nature of Feb 1, 1930, p 
180, referred to an article by Prof C D Perrmem Asir. 
Nach , 5672, on the radial motions of the O-type stars 
The note suggested that there was some difficulty in 
reconcilng the two suggestions of Prof Perrine (1) 
that planetary nebule are the relics of former novm ; 
(2) that planetary nebule and the O and B type stars 
form a progressive series of objects The idea m the 
reviewers mind was the distinction between the 
catastrophic development of nove and the apparently 
steady condition of the O and the B stars In a 
letter to the Editor, Prof Perrme now suggests that 
we have little guarantee of the permanence of spectral 
types he says, “even to-day stars other than nove 
are under suspicion of having changed type appreci- 
ably’ Further, he notes that the spectra of novz 
pass m. succession through various spectral types, and 
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that a nova the development of which was unusually 
slow might be classified as a normal B-type star while 
16 was passing through this stage Prof Perrme 
further notes, m amplification of his former paper, 
that he has now applied the radial motion due to 
galactic rotation, as given by Plaskett’s observations, 
to his results for the O-type stars ‘‘ These are made 
more consistent, strengthening the assumption of a 
systematic difference between the absorption and 
emission stars" 


Sydney Astrographic Catalogue —-The Sydney Ob- 
servatory is makmg great efforts to catch up its 
serious arrears in publishing ıts section of the astro- 
graphic catalogue, which extends from 51° to 65? S. 
Decl It will be published in 52 sections, each cover- - 
ing 6 hours m RA and 2? m Decl, each region of 
the zone appearing on two plates at least Volumes 
ll and 12 have recently been issued, they melude 
the plates the centres of which he in Decl 54? S , and " 
RA from 12 to 18h, and 18h to 94h respectively. 
Vol 11 contams 86 pages, and Vol 12 43 pages, a 
full page contains 280 stars, but many of the pages 
have blank spaces The lower galactic latitude m 
the region of Vol 11 explams its greater star-density 
The followmg volumes of the Sydney catalogue have ` 
now been published. 1 to 8, 11 and 12 

The method of denoting magnitude has not been 
uniform m these volumes the earlier ones use a scale 
of letters, the later ones substitute the numbers, 
1, 2, 8, etc , for the letters a, b, c, ete The magnitude 
column 1s headed ‘‘ Diameter ", which is rather mis- 
leading, as numeral 1 denotes the brightest stars, of 
magnitude about 8 0, and therefore the largest 
diameters, while 10 denotes those that are Just per- 
ceptible, magnitude about 12 2 For stars brighter 
than mag 8 the actual diameter, ın thousandths of a 
reseau interval,is given The dates of exposure of the 
plates are mainly between 1892 and 1900, but a few 
are so late as 1925 The X and Y co-ordinates are 
given to the third decimal of a reseau interval. It 1s 
noted that up to the year 1912 the plates were mea- 
sured at Melbourne, but since that date, at Sydney 
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pp. 331-388; 1930) has studied the conditions 
affecting the distribution of some 550 species and 
varieties of Foraminifera found in the Flomdan and 
West Indian regions, ranging 1n depth from the beach 
io 2849 fathoms In water of 0-5 fm, where the 
annual temperature range 1s 21?-32? C , the Mihohdze 
and Penerophde are generally common or abundant, 
but at 5-60 fm, where the temperature range 1s 
20°-31° C , there ıs a marked decrease ın the number 
of species and individuals of those femulhes. At 
500-2850 fm, with a temperature range of only 
2°-8° C, the Globigermide and the Globorotalude 
are predommant The Rotalude and Anomalmnide 
are present at nearly all depths and, as families, 
do not seem to possess much ecologic value J A 
Cushman and W W Valentine (“‘ Shallow-water 
Foraminifera from the Channel Islands of Southern 
Cahfornia "?, Contrib Depart Geol Stanford Unw, 
pp 1-31, pls 1-x, 1930) give an account of the Fora- 
munifera found in shallow water around the islands of 
Southern Cahforni& The fauna ıs related to that of 
the west coast of South America, and to some extent 
to that of the West Indian region W P Woodring 
(Upper Eocene Orbitoid Forammifera from the 
Western Santa Ynez Range, California’, Trans 
S Dego Soc Nat Hast, 6, pp 145-170, pls 13-17, 
1930) deseribes new species of JD«scocychna and 
Aciumnocychina from a soft limestone of the western 
Santa Ynez range The latter genus ıs widely dıs- 
tributed ın eastern United States, the West Indies, and 
Central and South America, where 16 1s limited to the 
Upper Eocene H Yabeand S Hanzawa (“ Tertiary 
Foraminiferous Rocks of Tarwan, Formosa", Ser 
Rep Tôhoku Imp Unw, Senda, ser 2, Geol, 14, 
pp 1-46, pls 1-16, 1930) record 38 species of Fora- 
munifera from Oligocene and Miocene deposits of 
Taiwan They belong principally to the genera 
Legadocychna, Mrogypsina, Gypsina, and Operculina 


Cosmic Radtation —Details of fresh measurements 
of the cosmic radiation are given by Prof R A 
Millikan in the issue of the Physical Eewew for Dec 1 
These have been made partly at Pasadena and partly 
at Churchill, on the west side of Hudson’s Bay and 
730 mules south of the magnetic pole A new high- 
pressure electroscope has been used which gives greater 
accuracy than Prof. Milhkan’s earlier mstruments, 
. and ıt has been found that the cosmic rays have the 
same mtensity at these two places to withm one per 
cent, ib 1s concluded that they enter the earth uni- 
formly from all parts of the sky, and that, at the 
outer limit of the atmosphere, they are composed of 
ether waves and not of electrons. The intensity was 
found to be independent of the positions of celestial 
objects, but it showed a diurnal variation, going 
through a maximum every afternoon and a minimum 
every morning, even after corrections had been made 
to bring the readings to a common barometric pressure 
This is attributed to the fact that the barometer 1s 
affected by both the temperature and the weight of 
the superincumbent air, whilst the response of a closed 
cosmic ray electroscope depends only upon the mass 
of air above ıt As Prof Millikan points out, com- 
bined cosmic ray and pressure measurements may 
thus be of much value m meteorology Prof Milhkan 
considers that the observed cosmic ray effects are all 
in good agreement with the predictions of the Klem- 
Nishina absorption formula, thus lendmg support to 
his hypothesis that the rays are due to atomic 
syntheses occurrmg ‘‘ in the depths of space ". 


A Variable Capacitance Cylindrical Condenser.—In 
a paper read to the Institution of Electrical Engineers 
on Jan 7, E B Moullm describes a cylindrical con- 
denser the capacitance of which can be varied gradu- 


No 3195, Vor. 127] 


NATURE 


145 


ally through a wide range. One cylinder 1s totally 
enclosed by the other and ther axes are parallel 
The axes are comncident when the capacitance 1s a 
munmum By moving the axis of the inner cylinder 
away from the central position the capacitance in- 
creases gradually, bemg a maximum when their axes 
are farthest apart With the dimensions chosen, the 
capacitance 1s increased by one mucro-microfarad 
(1 uuF) by rotatmg the pointer through 45°, the total 
change ın the capacitance being 16 uF. The capacit- 
ance values engraved on the scale are determmed by 
calculation and not by experimental calibration It 
is shown by electrostatic principles that the end effect 
capacitance, at least to a first approximation, 1s con- 
stant as the position of the mner cylinder 1s varied 
This was verified expermmentally by careful tests It 
was also found possible to use the condenser as a 
small variable inductance It was found that the 
residual inductance of the condenser was the twentieth 
part of a mulhhenry A method ıs shown of com- 
binmg the tubular mductance and the tubular con- 
denser so as to form a robust and self-screening short- 
wave wavemeter of small range Experiments prove 
that the mstrument 1s capable of measurmg a wave- 
length correctly to about 0 07 of 1 per cent This 
practical device is a good illustration of a useful 
application of mathematics to physics 


Draper’s Law —The researches of Draper and of 
Bunsen and Roscoe showed that the rate of photo- 
chemical union of hydrogen and chlorine was pro- 
portional to the hght mtensity In 1921 Baly and 
Barker found that the rate increased faster than the 
light intensity, but Mrs Chapman in 1924 was unable 
to confirm this In the December number of the 
Journal of the Chemacal Society, Allmand and Beesley 
describe experiments which agree with Mrs Chapman’s 
results, and they also suggest a possible explanation 
of those of Baly and Barker 


Heterogeneous Equilibria in the Iron-Oxygen- 
Hydrogen System —The values of the equilibrium 
constants in the reactions 

FeO +H, =Fe +H,0 

and Fe,0, +H, 23 FeO +H,0 
have been determmed at various temperatures by 
Emmett and Shultz, whose experiments are described 
m the November number of the Journal of the American 
Chemical Socrety A discussion of previous experi- 
ments 1s given, and the importance of surface effects 18 
emphasised The results are of importance, since, 
when taken m conjunction with previous experiments 
on the 1ron-carbon-oxygen system, they lead to values 
for the water gas equilibrium These are calculated 
and are shown to be in agreement with the directly 
determined values of Neumann and Kohler, published 
m 1928 


Anhydrous Stannous Chloride —Anhydrous stan- 
nous chloride, SnCl,, may be obtamed by passing 
hydrogen chloride over heated tm A more con- 
venient method ıs deseribed by Stephen in the Dec- 
ember number of the Journal of the Chemical Society. 
The erystalhne hydrate (SnCl,, 2H,O, 1 mol) is 
treated with acetic anhydride (2 mols) Much heat 
is evolved and the anhydrous salt separates It 1s 
washed with dry ether and can then be kept in- 
definitely m a desiccator The anhydrous chloride, 
which crystallises in long needles from acetic acid 
containing a little acetic anhydride, does not appear 
to be hydroseopie [It ıs soluble in acetone and amyl 
alcohol, msoluble in benzene, toluene, xylene, and 
chloroform It dissolves readily m absolute methyl 
and ethyl alcohols, but a trace of water causes 
hydrolysis with the formation of an opalescent pre- 
cipitate 
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Sea Fisheries Statistics.* 


ITHE statıstıcal tables for 1928 of the sea fisheries of 
the north and west of Europe, brought together 
and edited by Prof D'Arcy Wentworth Thompson, 
show much that ıs of interest By a recent resolution 
of the International Council, “the value and quantity 
of fish landed in each country 1s now and henceforth 
to mean only such fish as 1s landed by the fishing- 
fleets of that country, all fish caught by the vessels 
of any particular country are credited to that country, 
whether they be landed at home or abroad, and (for 
instance) trawled fish landed by a German at Aberdeen 
is treated as part of the German catch and not of the 
Scotch”? This does away with a statistical difficulty 
which in some countries, notably Great Bmtain and 
Germany, was serious 
The total values of the fisheries of northern and 
western Europe (including Portugal) amounted in 
1928 to nearly £47,000,000, and the total quantity of 
fish landed was rather more than 3,300,000 English 
tons Using the returns of the year 1913 as a normal 
standard of comparison, the money value of each 
catch was 464 per cent above that of 1913, 6 per cent 
greater than ın 1927, and the largest figure since 1924 , 
but ıt was much less than the total earnings of the 
fisheries during the inflated prices of the years 1918— 
1920 These total values and quantities are un- 
affected by the change of statistical method, but this 
change affects the returns of some of,the individual 
countries In Great Britain the value of the fisheries 
has imnereased to an extent nearly sufficient to com- 
pensate for the deduction of value due to foreign 
Jandings The total quantity of fish landed in 1928 
is the largest on record for most of the countries con- 
cerned, as that for 1927 had been ın 1ts turn, exceed- 
ing the catch of 1913 by about 20 per cent All 
countries show an increased catch im 1928 except 
Great Britain and France The average price was the 
same in 1927, about 20 per cent above the average 
price m 1913 Of the more important fishes, herrmg 
alone in 1928 1s at a lower average price (about 7 per 
cent lower) than in 1913 Trouble in the herring 
market and difficulties of export trade account for this 


* Conseil Permanent International pour l'Exploration de la Mer 
* Bulletin statistique des pêches maritimes des pays du nord et de 
l'ouest de Europe’ Publié par le bureau du Conseil Vol 18, pour 
lannée 1928 (Copenhagen Andr Fred Høst et fils, 1980 ) 
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In the North Sea fisheries the catch increased 
steadily unti] 1918, when 1t reached 1ts maximum of a 
million and a quarter tons  Durmng the War the 
landings were reduced to less than half By 1920 the 
pre-War catch was nearly equalled, but again went 
down m 1921 and 1922 Since then the catches have 
increased, and in 1928 amounted to 91 per cent of the 
1913 totals The net fishery (to all intents and pur- 
poses identical with the herring fishery) 1s all but equal 
to that of 1913, the line fishing has mcreased con- 
siderably, but the trawl landings are no more than 
85 per cent of those of 1913 The Danish seine came 
into use later, and only found its place as a separate 
entry in the tables in 1925  Withm the last four 
years this fishery has not increased, but not diminished 
to any serious extent, and rather more fish were 
landed in 1928 from the North Sea by means of the 
Danish seme than by the hne fishery 

Herring, haddock, cod, and plaice are the most 1m- 
portant fishes in most of the countries concerned, 
yielding more than half of the whole revenue except 
in France, Belgrum, Poland, and Portugal Thetables 
showing the share contributed by these fishes to the 
total fishery revenue vary little from year to year 
The herring fishery in the North Sea 1s not so great as 
it was—at least ın its relative 1mportance—but 1s not 
going back, and for the last three or four years its 
relative share of the total value has been slowly 
but steadily rising The fluctuations in the relative 
shares of the various countries in the North Sea catch 
are chiefly due to the herrmg The catch of herring 
was a good one 1n 1928 1n both the Kattegat and the 
Skagerrak, and herring constituted very nearly two- 
thirds of the whole quantity of fish landed from the 
North Sea Haddock was higher in 1928 than in 
1913, both ın quantity and value, cod had rsen in 
total value but fallen 1n quantity , plaice and sole had 
both improved in relative quantity and value 

Very high figures are shown for ‘ small’ plaice from 
the trawlers, especially in Holland, and these tend to 
increase , this ıs also the case for the haddock, the cod 
Increasing much after 1913, but dwindling again in 
1928 

Part 21s occupied with tables of general statistics, 
and there 1s a list of the common names of the fishes 
as used in the different countries : 


The Timber of Corsican Pine. 


Ce pine (Pinus Larco) is being planted 
in Britain at the present day on a very con- 
siderable scale, especially under the auspices of the 
Forestry Commission In fact, ıt ıs bemg given 
preference, owing to the greater rapidity of growth, 
over the indigenous pine, the volume of Quality I 
Corsican being 40 per cent greater than for the same 
quality Scots pne In how far this action will prove 
justifiable must be left to the future to disclose 
Those who are paying serious attention to the ques- 
tion wil welcome Bulletin No 6, “The Timber of 
Corsican Pine", of the Forest Products Research 
Laboratory (London HM Stationery Office, 1930 
2s 6d net), which gives the results so far attained in 
the study made in the laboratory of the timber of 
Corsican pine grown in Great Britain As the intro- 
duction to the bulletin nghtly says ‘‘ The extensive 
plantations of this species that are bemg formed 
throughout Great Britain will m time yield a con- 
siderable quantity of timber, and ib 1s important to 
know what are the characteristics of this timber as 
grown 1n thus country and hence for what purposes ıt 
is suited "' 
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Fortunately, there are in existence plantations of 
sufficient age to enable timber tests to be carried out , 
for though ıb ıs only during the last fifty years that 
it has been at all extensively planted, the species was 
introduced into England about 1759 The timber 
used for the mechanical tests was obtained from a 
plantation on Lord Leicester’s estate at Holkham 
and from the New Forest, near Kmghtswood The 
value of this species for pit props has also been investi- 
gated, the material for the purpose being obtained 
through the Forestry Commissioners from the Forest 
of Bere, Leuchars, Fife, and the Forest of Dean. 
The pit props from these two areas were compared 
with imported props from Scandinavia and the Baltic. 

For the very interesting and important data which 
have so far been obtained from the investigations 
carried out reference must be made to the bulletin 
The conclusions arrived at are summarised as follows . 

Ihe timber ıs moderately hight, very resinous, with 
a texture somewhat coarser than Scots pme. It can 
be readily seasoned, either in the open or mm the kiln 
The timber has a tendency to take on a deeper tinge 
if high temperatures are used, but this does not neces- 
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sarily prove detrimental to its use It can be readily 
air-seasoned, but, as the sapwood ıs hable to blue 
stain, the logs must be converted as soon as possible 
after feling, and srmilarly seasoning should proceed 
as rapidly as possible after conversion In the case 
of air-seasoning, open stacking 1s recommended 
Although the timber has a strength equal to the 
average pines, except the pitch pines, it is not so 
strong as Scots pine or home-grown Douglas, a point 
requiring careful consideration It 1s inclined to be 
brittle and consequently should not be used in posi- 
tions where 15 would have to resist the application of 
sudden loads or shocks As a mechanical timber ıt 
1s probably of most use as a post, where its strength 
in compression parallel to the grain is almost equal 
to that of the Scots pine Corsican pme takes readily 
either creosote or water solutions ‘The timber works 
easily under all tools and takes a finish equal to Scots 
pine There ıs, however, a considerable proportion 
of sapwood and this 1s more difficult to cut than the 
heartwood The frequency of knots detracts also 


Annual Conference of the 


T ES annual conference of the Geographical Associa- 
tion was held at the London School of Economics 
on Dee 31-Jan 3, and was followed by a week-end 
visit to St Albans There could be few more adequate 
tributes to the vitality of the modern science of geo- 
graphy and the increasing recognition of its importance 
m all walks of hfe than the steadily expanding 
activities of this annual gathermg It is estimated 
that between five hundred and six hundred members 
took part, and more than a hundred sat down to the 
annual dmner on Jan 2, whilst the publishers’ exhibi- 
tion was larger than on any previous occasion It 1s 
significant of the mutual appreciation of two bodies 
engaged in spreading knowledge of the earth as the 
environment of man and the responsibilities of the 
voter of to-day as a citizen of the world, that the open- 
ing gathermg of the conference took place in the 
galleries of the Imperial Institute Here, members 
and their friends were welcomed by Lieut -General 
Sir Wilham Furse 

Mr B B Dickinson, in his presidential address, 
dealt with the early history of the Association, 
modestly attemptmg to disclaim his title of founder 
His mteresting account of the steps by which geo- 
graphical teaching has been improved and of how the 
mterests of teachers were watched by the young 
Association was provided with a sequel at the annual 
dmner by the announcement of a presentation shortly 
to be made to Miss R M Fleming Under the gud- 
ance of Prof H J Fleure as honorary secretary, no 
one has done more to further the work of the Associa- 
tion—its membership of more than 4000, 1ts library, its 
lantern-slide collection, and its branch organisations 
—than Miss Fleming Very appropriately, her recent 
travels m Russia provided some of the material for a 
very able account of the geographical regions of the 
country, a lecture which attracted many more than 
could be admitted 

In the annual report, reference was made to the 
_~transfer of the headquarters to Manchester, and to the 
acceptance by Sir Leshe Mackenzie of the presidency 
for 1931 Mr J Fairgrieve reported on the work of 
the Commission on Educational Films, holdmg that 
the present-day teachers must in any case face the 
problem of using films for a generation of children 
already film-mimded as freely as they would a black- 
board Dr L D Stamp, as the director of the Land 
Utulsation Survey of Britain, referred to that organisa- 
tion as having grown naturally out of a committee of 
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from the appearance m finishing any large surface of 
timber The knots are to a considerable extent due 
to faulty methods of growth in the past, and this de- 
fect should be eliminated in the future It1s said that 
the timber would then be suitable for all classes of 
finer joinery ın which Scots pine 1s at present used 
It would also be useful for boxes, packing-cases, and 
crates Owing to the readiness with which ıt takes 
creosote, 1t has a possible future as railway sleepers 
As regards pit props, this timber, when carefully 
graded (the latter point is of first importance), 1s 
equal to Scots pime and compares favourably with 
imported props of the same grade The props must 
not be left with the bark on for any considerable time 
To those interested m the afforestation question 
and to the future uses to which the tambers of the 
species now being planted may be put, a study of this 
bulletin should prove of the gieatest mterest It also 
furmshes evidence of the mmportant nature of the 
work being undertaken by the Forest Products 
Research Laboratory at Prices Risborough 


Geographical Association. 


the Association — Ibis the primary object of the survey 
to record on the 6-inch Ordnance Survey maps the 
uses to which the surface of the country is applied, the 
uses being grouped under half a dozen simple cate- 
gories Sc far as possible, county education authorities 
are being asked to organise the work, which has the 
approval, amongst others, of Sir Charles Trevelyan, 
Sir Henry Richards, the County Councils’ Association, 
and the Forestry Commission — It is hoped to publish 
the results as a series of map sheets on the scale of 
l inch to 1 mile 

Amongst other lectures may be mentioned Major 
Hingston’s on the investigation of the life of the ‘ roof ’ 
of the equatorial forests of Guana, Miss Butcher’s 
description of the methods of the study groups 
organised by Leplay House (Institute of Sociology) as 
exemplified by surveys made amongst the Chod 
villages of Bohemia, and Dr P W Bryan's study of 
population groupmgs m Britam Dr Bryan mam- 
tains thet the human habitations marked on the 
l-mch Ordnance Survey maps show a characteristic 
grouping according to the dommant occupation of the 
area, the grouping for example being different ım areas 
of arable farming, pastoral farming, or mmung An 
important series of origmal maps, showmg on the dot 
method the principal areas of production of the lead- 
ing crops of Scotland, was exhibited by Mr H J 
Wood Amongst the group discussions, that on 
school journeys, which was combined with an exhibi- 
tion of photographs and work carried out by pupils 
taken on such journeys, was of special mterest 

After the termination of the London meetings, 
about forty members paid a visit to St Albans, where 
they were received by Sir John and Lady Russell and 
members of the St Albans Rotary Club An ex- 
amination of the site of the Roman city (Verulamium) 
afforded an opportunity of discussing the geographical 
factors which helped to determme the site of the city 
on the now elm-lined meadows beyond the Ver, and 
of the Saxon church of St Michael After a visit to 
the Herts County Museum, the party was recerved by 
the Mayor and Mayoress, and a lecture was given by 
Mr Woolley on the hfe of St Albans, based on the 
manusciipts of Matthew Paris On Sunday, after 
attending a civic service at the cathedral, the house 
and grounds of Gorhambury (Bacon’s home) were seen 
under the personal guidance of Lady Verulam, and an 
address on Bacon and his times, given by Sir Richard 
Lodge, was greatly enjoyed On Monday, after 
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seemg the cathedral, the party made a tour, visiting 
especially the Gade Valley, “ one of the most interest- 
mg valleys in England for the student of transport "' 

Above Tring, from the chalk scarp, an excellent view 
of the plam was obtained, the richly cultivated chalk- 
marl terrace with its row of old villages standing out 
clearly The tour finished with a visit to Rotham- 
sted Experimental Station under the guidance of Sır 
John Russell L. DUDLEY STAMP 

E E EvANS 





University and Educational Intelligence. 


CAMBRIDGE —The Appointments Committee of the 
Faculty of Medicine has reappointed Dr A E 
Barclay, of Christ’s College, to be University lecturer 
m medical radiology and electrology. 

Dr. F G Mann, of Downing College, has been 
elected to a fellowship at Trinity College Dr Mann, 
who was formerly assistant to the professor of chem- 
istry, 1s a University lecturer 1n chemistry 


GrAsaow —On Tuesday last, at a ceremony 1n the 
Randolph Hall of the University, Sir Frederick 
Gowland Hopkins, president of the Royal Society, 

resented, on behalf of the subscribers, to Prof 
obert Muir, his portrait by Mr G Fiddes Watt, and 
to the University a bust by Mr G H Paulin. 


Lonpon —The Court has accepted, on behalf of the 
University, the generous bequest of £4000, free of 
legacy duty, from the late Miss Mary Ethel Sim 
Scharheb, who died on May 31,1926 The purpose of 
the bequest 1s the founding of a scholarship in memory 
of Miss Scharlieb’s mother, the late Dame Mary Ann 
Dacomb Scharlieb, to whose life interest the legacy 
was subject The conditions of award are to be 
determined by the University à 





THE eighteenth series of Methods and Problems of 
Medical Education has been issued by the Rockefeller 
Foundation, New York, USA ‘This volume deals 
particularly with institutes and laboratories of physio- 
logy and physiological- and bio-chemistry, together 
with some pathological and other special departments, 
in all parts of the world As in previous series, de- 
scriptions of the laboratories are given, with illustra- 
tions and plans, and 1n some instances the staffing and 
budgets of the departments are appended. 


THE annual report of the University of Leeds to 
the Worshipful Company of Clothworkers of the City 
of London on its textile industries and colour chem- 
istry and dyemg departments will be read with 
additional interest 1n view of the recent controversies 
regarding the Dyestuffs Act of 1920 Both depart- 
ments showed a falling off in the number of day 
students, and the textile industries department’s en- 
rolment of evening students decreased from 110 to 
94 They both report, however, a brisk demand for 
the services of their past students, and the colour 
chemistry and dyeing department could have placed 
in suitable positions more students than were ready 
for employment Great interest was taken in the 
work of the department by numerous firms, which 
not only consulted its head when vacancies occurred 
in their staffs, but also gave a great variety of chemicals, 
artificial silks, and other textile materials, machinery, 
etc All students awarded research scholarships in 
recent years have completed arrangements for their 
employment in industry some months in advance of 
leaving the Department Attached to the report is a 
hist of publications by members of the departments 
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Birthdays and Research Centres. 


Jan 25, 1875 —Mr. S S. Coox, F.RS, technical 
manager of the Parsons Marine Steam Turbine 
Co 


The chief objects of present investigations are the 
development of high pressure turbme machinery for 
marine propulsion, and the investigation of thermo- 
dynamic and hydrodynamic problems, including cavi- 
tation and water-hammer erosion. 


Jan 26, 1885 —Mr H R Ricanpo,F RS, technical 
director of Ricardo and Co, Ltd, consulting 
engineers 

At present I am occupied chiefly with the design 
and development of light, high-speed, heavy oil en- 
gines for all mobile purposes This problem includes 
an investigation into the factors controllmg com- 
bustion under the conditions of compression ignition, 
in relation both to combustion chamber design and 
to the preparation of suitable fuels 


Jan 27, 1856 —Prof Epwarp B PovurroN, FRS, 
Hope professor of zoology in the University of 
Oxford 


My chief object 1s to bring together and publish in 
a series of parts the observations on the bionomics 
of insects which have appeared scattered through 
many journals and books during the past forty-five 
years, especially those which deal with protective 
(cryptic) resemblance, warning (aposematic) char- 
acters, and mimicry, both Mullerian (synaposematic) 
and Batesian (pseudaposematic), also with epigamic 
characters and their display or manifestation ın other 
ways I hope to be able to include such interesting 
new observations on these subjects as are likely to 
be recorded 1n the near future 


Jan 27, 1864 —Prof J W GREGORY, FRS, lately 
professor of geology in the University of Glasgow. 


I am at present in a transitional stage, for, having 
recently resigned my chair, I am hoping for leisure to 
work at several problems which have always specially 
interested me In the meanwhile, I am trying to finish 
some arrears of incomplete work, such as a paper on~ 
the sequence of the Dalradian rocks of the Southern 
Highlands of Scotland, and a paper on the australites 
or obsidian buttons of Australia Later I hope to 
secure leisure for work on some problems of general 
geomorphology, mcluding the analogies ın tectonic ` 
structure of Africa and South America, and complete 
a study of the geological history of the oceans, of 
which two sections were dealt with in an address to 
the Geological Society I have also material collected 
at various times and still undescribed 


Jan 30, 185: —Dr Henry Oce Forsss, consulting 
director of museums to the Corporation of 
Liverpool 


For some time I have been incapacitated from 
undertaking any new scientific or literary work, owing 
to the painful results of the collapse of a chair in the 
British Museum Reading-Room Should, however, 
the surgical operation proposed restore me, as antici- 
pated, to some measure of relief, I look forward hope- 
fully to publishmg the ethnographical and geographi- 
cal observations made in Sokotra (indicated m the 
preface to “The Natural History of Sokotra and 
Abd-EI-Kuri ") and m Peru 
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Societies and Academies. 


LONDON 


Royal Society, Jan 15 —Lord Rayleigh  Irideseent 
eolours of birds and insects The reflection. spectra 
of various brilhantly coloured insects have been 
examined in the ultra-violet Morpho butterflies 
and Urania moths show ultra-violet maxima in 
general agreement with the theory of interference 
Iridescent beetles showing a deep red colour at normal 
incidence may be made to pass through all the colours 
of the spectrum to violet, provided that arrangements 
are made to annul refraction at the air-chitin surface 
Some of the golden beetles show transmission spectra 
of bands which vary continuously in postion with the 
part of the specimen examined Moist chlorine gas 
does not destroy the colours of Morpho or of Urania, 
though the black background 1s bleached , nor does 
chlorine decolorise the metallic beetles The colours 
of all kinds of feathers, however, are rapidly discharged 
Peacock feathers undergo a progressive change of 
colour 1n ultra-violet hght or long-contmued sunlight 
Generally speaking, the colours become more refran- 
gible Other feathers, even when blue, are slowly 
decolorised without change of refrangibility Morpho 
butterflies and Urama also lose colour without change 
of refrangibihty Fading under hght or chlorme in 
these cases would seem to favour the idea of a pig- 
ment, but 16 1s attributed to the breaking down of an 
interference structure —O W Richardson and L G 
Grimmett The emission of electrons under the 
influence of chemical action at lower gas pressures 
A. method 1s deseribed by which partial pressures of 
phosgene can be controlled and their changes measured 
down to 10-5 mm mercury The electron emission 
from NaK m this gas has been measured down to 
directly measured pressures of 10-5 and to extra- 
polated pressures of 5x10-? mm under various con- 
ditions In contrast to the results at pressures above 
1073 mm , the emission 1s now found to be a function 
of the gas pressure as Richardson originally supposed 
The expermmentally determined velocity distribution 
function among the electrons approaches a lmut as 
the pressure is reduced —A J Allmand and A 
Puttick The sorption of carbon tetrachloride at low 
pressures by activated charcoals (Part 4) Work has 
been done on the effect of high temperature evalua- 
tion on the nature of vapour isothermals on charcoal 
It has been found that the carbon tetrachloride 1s0- 
thermal on at least one charcoal has a discontinuous 
structure If a sufficiently high charging pressure of 
sorbate ıs used, a reversible isothermal can be obtained 
—D Marshall and Sir Thomas Stanton The eddy 
system in the wake of flat circular plates in three- 
dimensional flow The paper describes experiments 
on the flow of water m steady motion past flat circular 
plates normal to the direction of motion The nature 
of the flow 1s rendered visible by colouring the streams, 
and simultaneous photographs on two planes at right 
angles of the motion in the wake of the plates were 
obtamed At speeds lying between a well-defined 
upper limit and a lower limit well above that corre- 
sponding with a state of flow m which the mertia 
terms are negligible, a permanent vortex rmg was 
observed at the back of the plate When the speed 
exceeded the upper limit the substance of the rmg was 
discharged downstream in a series of vortices of 
definite pitch and periodicity —J Chadwick, J E R 
Constable, and E C Pollard Artificial dismtegration 
by a-particles The protons emitted by certain ele- 
ments when bombarded by a-particles have been 
examined by an electrical method Except in the 
cases of fluorine and sodium, the disintegration pro- 
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tons consisted of different gioups The origin of 
these groups is explamed on the assumption that the 
protons and a-particles contamed ın a nucleus are in 
definite energy levels The mass defects of certain 
nuclei formed in the disintegration processes are 
deduced 


Physical Society, Dee 5 —C A Kloss Relations 
between the fundamental physical constants The 
numerical values of the fundamental physical con- 
stants have been expressed in forms all of which m- 
volve, exactly or approximately, the quantity 10733, 
and some possible inferences from these values have 
been suggested —W A Wood The influence of the 
crystal-orientation of the cathode on that of an 
electro-deposited layer This is studied by X-1ay 
methods for copper and nickel, respectively, deposited 
on rolled copper The conditions of cathode surface 
and current density which accompany an oriented 
deposit are determined The orientation of the copper 
deposit for small currents 1s the same as that of the 
cathode The nıckel, at low current densities, assumes 
a distinct orientation As the current ıs increased 
there ıs a region of no orientation, followed, at still 
higher currents, by one exhibiting the same orientation 
as that of the cathode surface below —B K Johnson: 
Sources of ilumumation for ultra-violet microscopy 
Experierces encountered ın an attempt to find means 
for reducing the exposures hitherto necessary in ultra- 
violet microscopy are described Amongst the subjects 
dealt with are quantitative measurements of the 
relative intrinsic brightness of spectrum lines given 
by various sources of radiation, methods of pro- 
ducing a monochromatic source suitable for this woik ; 
the steadiness of the Ulummant, the effect on the 
definition of the 1mage when a triple spectrum line 1s 
used as a source, the study of electrical conditions 
for the production of increased brightness of the 
spark, such as the effects of change in frequency, 
secondary potential, capacity, and energy mput, and 
the production of a compact and inexpensive electrical 
unit for use with the ultra-violet microscope 

PARIS 

Academy of Sciences, Dec 8—P Villard The 
titration of phosphoric acid A study of the reaction 
of phosphoric acid with solutions of caustie soda, 
lime, and baryta m the presence of various indicators. 
—LEmule Jouguet was elected a member of the Section 
of Mechanics ın succession to the late M Sebert 
Sir Arnold Theiler was elected Correspondant for the 
Section of Rural Economy in succession to the late 
Paul Wagner —G Pfeiffer The generalisation of the 
method of Jacobi-Mayer —Georges Giraud Extension 
of the results concerning certain problems of data at 
the frontier —] A Lappo-Danilevski Meromoiph 
functions of matrices —Ridder Some theorems on 
primitive functions —E Gugino The determination 
of the forces of reaction in the movement of a material 
system —-Michel Vacher The modifications in the 
fine structure of a spectral hne brought about by 
molecular diffusion Study as a function of the angle 
of diffusion —Jean Cabannes ‘The fine structure of 
a spectral lme after molecular diffusion — Charles 
Dufraisse and Raymond Horclois The catalysis of 
autoxidation the antoxygen or pro-oxygen actions 
of iron and its compounds The catalytic activity 
of 1ron varies, both in intensity and sign, with the 
nature of the salt employed, and also with the nature 
of the autoxidisable materials with which ıb is in 
contact —Andre Courty Study of the casting of 
light aluminium alloys The influence of chemical 
composition —L Lematte, G Boinot, E Kahane, and 
Mme M Kahane The phosphotungstates and silico- 
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tungstates of some quaternary bases Analytical 
applications Choline and several substitution de- 
rivatives of choline form precipitates with phospho- 
tungstic acid and with silicotungstic acid These 
precipitates are sufficiently constant in composition 
to be used in analysis—E Carriére and Juillard 

The action of sodium thiosulphate upon potassium 
10date m faintly acid solution —Georges Laude The 
synthesis of cyanic acid and of urea by the am- 
moniacal oxidation of carbon Carbon was prepared 
from camphor soot, purified by extraction with 
benzene and ether, and finally raised to a dull red 
heat m a vacuum Acetylene carbon was also used 
The oxidation was effected by copper powder and 
potassium permanganate m the presence of con- 
centrated ammonia The cyanic acid produced was 
estimated as dixanthylurea 100 grams of camphor 
carbon gave ll per cent and acetylene carbon 6 per 
cent of cyanic acid —Conrad Kilian An element of 
decision for the controversy concerning the Plio- 
Pleistocene Saharan sea Since the work of Pomel 
and of Flamand, the hypothesis of Pho-Pleistocene 
marine penetration of the Sahara has been regarded 
as completely disproved The observations of the 
author now described reopen the question the marine 
hypothesis 1s still worthy of attention —M Thoral 

New observations on the age of the hmestones of the 
Monts de Lacaune —E Bruet Observations on the 
continental alteration of certam sediments —] Thoulet 
The water cycle liquid columns and cones of gyration 
—J P Rothe The geological interpretation of 
magnetic measurements ın the Pans basin —Pterre 
Chouard The regeneration of small bulbs on the 
green leaves of certain Lihaces The mutilation of 
the bulb has been used as & means of determining a 
more active production of buds and small bulbs, but 
this destroys the mother bulb The author describes 
a method of producing the small bulbs on the green 
limbs of the leaves without destroying the mother 
plant —Charles Pontillon The variations of the fatty 
acids of Sterigmatocystis mgra as a function of the 
mineral composition of the culture fluid —M Bridel 
and C Charaux The preparation and properties of 
the franguloside (frangulme) of commercial alder 
buckthorn bark A method 1s described for extraeting 
franguloside from the bark by which the yield 1s much 
increased (25 grams per kilogram mstead of 1 gram) — 
R Fosse, A Brunel, P de Graeve, P E Thomas, and 
J Sarazin The presence of allantom, with or without 
allantoic acid, allantomase, and uricase, in numerous 
plants used for food —W Kopaczewski Thereduction 
of the capillary buffer action of cancerous serum — 
A Bakke, Mile V Aschehoug, and Chr Zbinden A 
new factor of nutrition —Ph Joyet-Lavergne The 
notion of somatic sexualisation —Georges Blanc and 
J Caminopetros The transmission of Mediterranean 
kala-azar by a tick Rhopicephalus sanguineus — 
Joseph Thomas Injections of cancerous autolysates 
in the treatment of cancer Clinical observations of 
cases submitted to injections under the treatment 
described m an earlier paper The author regards his 
results as proving that a cancerous tumour js the 
local expression of a general disease —F  Vlàs and 
A de Coulon  Researches relating to the effects of 
certain amino-acids on the isoelectric points of human 
serum 


ROME. 


Royal National Academy of the Lincet, June 15 — 
U Cisott: Isotropic quadruple tensors —G Bruni 
and G Natta Crystalline structure of benzene and 
its relations to that of thiophen (2) The results of 
X-ray examination of solid benzene at — 170° by the 
powder method show that the unit cell 1s of bipyra- 
midal rhombie form of sides a —7 34, b —9 52, and 
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c=6 74 A, corresponding with the axial ratio 
a b ¢=0 771 1 0 708, which differs but little from 
that determmed by Gordon Cox at - 22° , the 
density is calculated to be 1 099 No true ıso- 
morphism exists between benzene and thiophen, but 
analogies are evident between the dimensions of the 
unit cells of the rhombic benzene and the tetragonal 
thiophen, which have volumes of 471x 10-24 c c. and 
498 x10-*4 ec respectively The radiations of long 
wave-length furnished by a metallic calerum anti. 
cathode proved of advantage m the measurements — 
G De Lorenzo The geological cause of the dis- 
appearance of the ancient city of Paestum It is now 
generally thought that the ancient Greek eiby of 
Poseidonia, which later became the Paistum of the 
Lucanians and the Paestum of the Romans, owed its 
disappearance, not to barbarie mvasions and incur- 
sions of Saracens, but to conquest by malaria Study of 
the variations of the sea-level observed during historical 
times along the Tyrrhenian coast of southern Italy ın- 
dicates that, in the sixth century B c , the surface of 
the travertine deposit on which this city stood was at 
least 25 metres above sea-level, whereas it 1s now 
bured under a deep layer of material of mver and 
marshy origin, cemented by infiltrations of calcareous 
tufa —L Petr An extensive infection of Pythum 
on grain plants —D Montesano The normal descend- 


ences of geometrical Cremonian groups — Fausta 
Audisio Calculation of + by Leibniz’s senes —C 
Popovici Remarks on integro-functional equations — 


Enrico Volterra The influence of several rigid nuclei 
immersed in an elastic medium —B Finz1 The 
deformation tensor of a film —M  Pierucci The orbit 
of the trans-Neptunian planet The author’s rule, 
that the distances of the planets—taken in the two 
groups of internal and external planets—from the 
sun increase ın whole numbers, gives a lower mean 
error than any other known rule Better agreement 
with this rule is obtamed, when it 1s apphed to the 
geometrical mean of the two semi-axes of the orbit, 
which is termed the ‘equivalent radius? If this 
magnitude for Lowell’s planet ıs taken as the mean of 
the values given by Banachiewicz and Crommelin, 
the value of the unit of measurement which renders 
minimum the sum of the squares of the errors 18 the 
same for the four old external planets as when Lowell's 
planet 1s included, the mean error of the rule bemg 
thus sensibly lowered by the discovery of the new 
planet —B Gulotta The rigorous development, m 
series of spheric functions, of the external potential 
and the surface gravity of a spheroidal (not of rotation) 
planet —G Bernardini Characteristic velocities of 


the electrons diffused by metallic surfaces —G Racah 4 


Quantistic electrodynamics —G R Levi and D 
Ghiron Reduction cells of alkali chlorites Values 
are given for the reduction potentials at 20° of chlorites 
with certain reagents m practically neutral solution, 
neutralty bemg maimtamed, when necessary, by 
means of buffer solutions of sodium borate and 
magnesium sulphate, and bright platinum electrodes 
bemg used —A Ostrogovich and V Galea Investi- 
gations on y-triazines Synthesis of arylamino- 
thioltriazines Descriptions are given of five new 


arylamimothioltriazmes, prepared by the condensation ,Z 


of cyanoguanidine with 
acids —A  Migliavacca 
nervous system before and after birth 


MELBOURNE 


Royal Society of Victoria, Nov 13 —Jean Heyward 
Flowermg periods of Victoman plants A graphical 
record was made of the flowering periods of all 
Victorian genera of plants From these graphs were 
constructed tables to test a theory put forward by 


the corresponding arylthio- ~ 
Regeneration of the central + 


f 
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llhehevsky He considers that plants flower in the 
order of their phylogenetic evolution the most highly 
developed plants, being more complex, require for 
their development a longer time and a greater quan- 
tity of warmth than simpler ones, and hence they will 
flower later 1n the summer This was not found to 
be the case with the Victorian flora —Cedric Deane 
Australian Hydrophilide In this paper are described 
nine new species of Ochihebsus—O clarki, O angusti- 
pennas, O tenebricosus, O longipes, O obcordatus, 
O clypeatus, O pallidvpennas, O lem, and O fischeri, 
also one new Hydrena, H wilhamsensıs These 
belong to the section in which the members, though 
living in the water, do not swim but clng to sticks, 
stones, and reeds Being winged, ıt 1s presumed that 
they fly by night like their relatives of the swimming 
section The total number of Australian Ochthebn 
1s now thirteen, and the Hydrænæ six — Charles Oke 
On some Australian Curculionide Four new genera 
are described—-Mandalotena, Daylesfordva, Drxoncis, 
and Nyella Also twenty-four new species Three 
new species are referred to the New Zealand genus 
Phi ynicus, not previously known in Australia 


SYDNEY 


Royal Society of New South Wales, Nov 5 — 
George Smith Notes on the mineralogy of the 
silver-lead-zine deposits of New South Wales, with 
special reference to the Barrier Ranges Silver Field 
This paper describes the occurrence of the ores and 
associated minerals, especially at Broken Hill, and 
particularly the manner in which the ore bodies have 
been affected by descending solutions, their destruc- 
tive action on the original minerals contained in the 
lodes, and the production of new mineral combinations 
The relation of the mmerals to the lode gangue 1s 
discussed at some length, as well as the nature and 
causes of the secondary enrichment, which was such 
an unportant feature of the oxidised zone in the 
Broken Hill mines 





Official Publications Received. 


BRITISH 


India Meteorological Department 
l> Winds n Higher Levels over Agra By Dr N K Sur Pp 80- 
434-11 plates 1l rupee, ls 9d Yol12, No 16 Winds in the first 
"3 Km over Port Blair By K P Ramakrishnan Pp 46 634-2 plates 
12 annas, ls 3d Vol 2, No 17 Tables of Monthly Average Fre 
quencies of Surface and Upper Winds up to 3 Km im India Part C 
Pp 195 232 ldannas, 1s od Part D Pp 285272 14annas, ls od 
(Calcutta Government of India Central Publication Branch ) 

The Newcomen Society for the Study of the History of Engineering 
and Technology Transactions, Vol 8, 1927-1928 Pp 14196423 
plates (London) 20s 

Department of Agriculture, Straits Settlements and Federated Malay 
States General Series, No 3 Technical Reports for the Year 1929 
Pp +79 (Kuala Lumpur ) 

The Chemist and Druggist Diary, 1931 Pp 488-FDiary (London ) 

Report on the Operations of the Department of Agriculture, Madras 
Presidency, for the Year 192930 Pp u+40+4 plates (Madras 
Government Press ) 14 annas 

[Indian Central Cotton Committee Technological J aboratory 
Technological Bulletin, Series A, No 17 Limit Spinning Tests on 
Cambodia and Mollison: Cottons By R P Richardson and Dr A 
James Turner Pp u+24 (Bombay) 1 rupee 

The Journal of the Astronom eal Society of South Africa Edited by 
Dr H Spencer Jones ‘ol 2, No 5, November Pp 213264 (Cape 
lown) 2s 

Report on the Administration of the Meteorological Department of 
ehe Government of India in 192930 Pp 25-F 4 plates (Calcutta 
Government of India Central Pablication Branch ) 1 rupee, ls 9d 

Indian Journal of Physies, Vol 5, Part 5, and Proceedings of the 
Indian Association for the Cult vation of Science, Vol 14, Part 5 Con- 
ducted vy Sr C V Raman Pp 473572 (Calcutta) 112 rupees, 
2s dd 


Scientific Notes Yol 2, No 


y Transactions of the Institute of Marine Engineers, Incorporated 
ession 1930, Vol 42, December Pp 839 958--Xhv (London ) 

Indian Journal of Physies, Vol 5, Pait 6, and Proceedings of the 
Indian Association for the Cultivation of Science, Vol 14, Pa16 6 Con- 
ducted by SirC V Raman Pp 573-668 (Calcutta ) 18 rupees, 2s 

Department of Scientific and Industrial Research Report of the 
Water Pollution Research Board for the Year ended 30th June 1930, 
with Report of the Director of Water Pollution Research Pp 114-33 
(London H M Stationery Office) 9d net 
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Publications of the Safety in Mines Research Board Vol 5, 1929 
Reports and Papers relating to Research mto Coal Dust, Firedamp and 
other Sources of Danger in Coal Mines Pp 10 (London HM 
Stationery Office ) 2d net 

Imperial Department of Agriculture for the West Indies 
the Agricultural Department, St Lucia, 1929 Pp iv+29 
St Lucia Government Printing Office) od 

Journal of the Chemical Bocieby December Pp 1v-+2583 2791+. 
(London ) 

British Industries Fair, 1931, Olympia, London, W 14, February 16th 
to 27th Organised by the Department of Overseas Trade Special 
Overseas Advance edition Pp x\i+416-++Ad 178+Ad xvi (London 
Department of Overseas Trade ) 1s 

British Industries Fair, 1931, Birmingham, February 16th to February 
27th Organised by the Chamber of Commerce, Birmingham, being an 
Integral Part of the Board of Trade British Industries Fair Advance 
een Pp 241+1v+204 (London Department of Overseas ‘Lrade ) 
$ 


Repoit on 
(Castries, 


FonEIGN 


Smithsonian Miscellaneous Collections Vol $4 A History of Applied 
Entomology (somewhat Anecdotal) By L O Howaid (Publieation 
3060) Pp vnui4-5644-51 plates (Washington, DC Smithsonian In 
stitution ) 

Report of the Aeronautical Research Institute, Tokyo Imperial Um 
versity No 64 Ensuigata Rappa no Onkyogakutekmo Seisitu nı turte 
(Sono 2) (On the Acoustical Properties of Comical Hoins, Part 2) By 
Kozi sató Pp 261-285 019 yen No 65 Action of Antioxygens m 
the Oxidation of Unsaturated Fatty Oils 2 Inhibitory Hffect of 
Diphenylamine, Diphenylguanidine and Hydroquinone By Bunnosuke 
Yamaguchi Pp 287305 015 yen (Tokyo  Koseihai Publishing 
House ) 

The Science Reports of the Tohoku Imperial University, Sendai, Japan 
Fourth Series(Biology) Vol 5, No 3 Pp 423 614+plates 15 20 (Tokyo 
and Sendat Maruzen Co, Ltd ) 

Proceedings of the Imperial Academy Vol 6, No 8, October Pp 
XXV NXN1-- 297-355 (Tokjo) 

Comptes rendus des travaux du Laboratoire Carlsberg 
No o Pp 124 (Copenhagen H Hagerup ) 

US Department of Commerce Coast and Geodetic Survey Annual 
Report of the Director, United States Coast ind Geodetic Survey to the 
Secretary of Commerce for the Fiscal Year ended June 30, 1980 Pp u+ 
47+10 plates (Washington, DC Government Printing Office ) 
60 cents 

Scientific Papers of the Institute of Physi al and Chemical Research 
No 274 Studies on the Adsorbed Moisture by the Kanbara Clay By 
Hajime Isobe Pp 229-274 o0sen Nos 275276 On a certam Wax 
in Rice Polishings, by Ume Tange, An Erratic Phenomenon of the 
Spaik-over Voltages in the Sphere Gap (Abridgement), by Takeshi Nishi 
and Yoshitane Ishigura Pp 275 286 20sen No 277 On the Analysis 
of the Aluminium Group By Sunao Ato Pp 287311 40sen (Tokyo 
Iwanami Shoten ) 

Bulletin of the Vanderbilt Marine Museum Vol 3  Seientifie Results 
of the Cruises of the Yachts Eagle and Ara, 1921-1928, Wiliam K 
Vanderbilt, Commanding Crustacea Anomura, Macrura, Sehizopoda, 
Isopoda, Amphipoda, Mysidaces, Cirripedia and Copepoda By Lee 
Boone Pp 221+83 plates (Huntington, LI) 

Proceedings of the United States National Museum Vol 77, Art 16 
On Dinosaurian Reptiles from the Two Medicine Formation of Montana 
By Charles W Gilmore (No 2889) Pp 139+10 plates Vol 77, Art 
18 New Species of North American Weevils of the Genus Lixus By 
F H Chittenden (No 2841) Pp 26+1 plate Vol 78, Art 5 New 
and Old Land Shells from the Island of Luzon, Philippines By Paul 
Bartsch (No 2848) Pp 20+9 plates Vol 78, Art 6 The South 
American Lizards in the Collection of the United States National Museum 
By Charles E Burt and May Danheim Burt (No 2849) Pp 52 
(Washington, DO Government Printing Oftice ) 

United States Department of Agriculture Technical Bulletin No 
212 Mechanical Analysis of Finely Disided Natural Phosphates By 
Lyle T Alexander and K D Jacob Pp 24 (Washington,DC Gov- 
ernment Printing Ofhce ) 5 cents 

Smithsonian Miscellaneous Collections Vol $2, No 9 The Further 
and Final Researches of Joseph Jackson Lister upon the Reproductive 
Processes of Polystomella crispa (Linne) (An unpublished Paper com 
pleted and edited from his Note Books) By Edward Heron-Allen 
(Publieation 3067) Pp 114-7 plates (Washington, D C , Government 
Printing Office ) 

University of California Publications in American Archaeology and 
Ethnology Vol 24, No 9 Yuki Basketry By Isabel T Kelly Pp 
421-444-+4-plates 120 127 Vol 80 Klamath Ethnography By Leslie 
Spier Pp vmu1+338 400 dollars (Berkeley, Cal University of 
California Press , London Cambridge University Presa ) 

Forty-sixth Annual Report of the Bureau of American Ethnology to 
the Secretary of the Smithsonian Institution, 1928-1929 Pp vu-- 
654 -+ 80 plates (Washington, DC Government Printing Office ) 
1 90 dollars 

Proceedings of the Academy of Natural Sciences of Philadelphia, 
Vol 82 Cerions of Andros, Bahamas, by Henry A Pilsbry and Maurice 
Black, List of Land and Freshwater Mollusks collected on Andros, 
Bahamas, by Henry A Pilsbry Pp 289302 Anatomy and Relation- 
ships of some American Helicidae and Polygyridae By Henry A 
Pilsbry Pp 303327 The Resident West Indian Warblers of the 
Genus Dendioica By James Bond Pp 329337 Results of the 
Pinchot South Sea Expedition—II Land Mollusks of the Canal Zone, 
the Republic of Panama and the Cayman Islands, by Henry A Pilsbry, 
South American Land and Freshwater Mollusks Notesand Deseriptions 
—VII, by Henry A Pilsbry Pp 339-365  Descnptions of New Birds 
from Peru and E^uador By M A Carriker, Jr Pp 307376 (Phila 
delphia, Pa ) 

Zentralanstalt fur Meteorologie und Geodynamik — Publikation Nr 
136 Jahrbucher der Zentralanstalt fur Meteorologie und Geodynamik 
Amtliche Veróflentlichung | Jahrgang 1927, Neue Folge, Band 64 Pp 
xvu -+ A42+ B564-C44 - D8. (Wien Gerold und Komp ) 
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Diary of Societies. 
FRIDAY, January 23 


RovAL Society or MEDICINE (Disease 1n Children Section), at 5 

ROYAL CoLLEGE OF SURGEONS OF ENGLAND, at 5 —Prof J W Tudor 
‘Lhomas Successful Grafting of the Cornea 1n Rabbits 

INSTITUTION OF MECHANICAL ENGINEERS, at 6 —H N Gresley High 
Pressure Locomotives 

INSTITUTION OF Ey EcTRICAL ENGINEERS (London Students’ Section), at 
6 15 —Short Papers on Various Aspects of Lighting 

SocrETY or CHEMICAL INDUSTRY (Chemical Engineering Group) (at 
Friary Hotel, Derby), at 6 380 —J O Farrant Modern Grinding 

INSTITUTE OF FUEL (at Institution of Civil Engineers), at 6 30 —Dr K 
Rummel The Calculation of the Thermal Characteristics of He- 
generators (Melchett Lecture) 

INSTITUTION OF STRUCTURAL ENGINEFRS (at Chamber of Commerce, 
Birmingham), at 630—H M Hale Reinforced Construction at 
Bournemouth Gas Works 

Society or CHEMICAL INDUSTRY (South Wales Section) (jointly with 
Institute of Chemistry and University College of Swansea Chemical 
Society) (at Thomas's Cafe, Swansea), at 7 —Dr R Lessing Recent 
Improvements ın Coal Cleaning 

INSTITUTION OF STRUC1URAL ENGINEERS (at College of Technology, Man 
ches tel at'7—A E Pierce Structural Engineering in Modern Gas 

forks 

West OF ScorLAND IRON AND STFEL INSTITUIE (ab Royal Technical 
College, Glasgow), at 7 15 —J K Dickie The Coking Industry and 
its Development in Relation to the Manufacture of Iron and Steel 

JUNIOR INSTITUTION OF ENGINEERS (Informal Meeting), at 7 30 —E W 
Thompson ‘The Progress and Development of Steam Generators 

INSTITUTION OF STRUCTURAL ENGINEERS (at Merchant Venturers’ 
Technical College, Bristol), at 7 80 —M Morgan Fatigue of Metals 

Royat Society or MkprctNE (Epidemiology and State Medicine Section), 
at 8 —Prof E L Collis Recent Views on Pneumokoniosis 

ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —Sir Wiliam Bragg The 
Scattering of Light 


SATURDAY, JANUARY 24 


ROYAL INSTITUTION OF GREAT BRITAIN, at 8 —D1 E Cammaerts Flemish 
Art (1) The Van Eycks 


MONDAY, JANUAR) 26 


INSTITUTE OF AcTUARILS, ab 5 —W Palin Elderton 
Modern Conditions 

ROYAL COLLEGE OF SURGFONS 01 ENGLAND, ab 5—Prof D H Patey 
The Pathological Basis for the Treatment ot Varicose Veins by Injec 
tions, and 1ts Bearing on the Problems of Thrombosis 

INSTITULION OF MECHANICAL ENGINFERS (Graduates' Section), at b 45 — 
R Wales Windmills and Millwrighting > 

INSTILUTION OF ELECIRICAL ENGINEERS (lnformal Meeting), at 7 —L 
Murphy and others Diseussion on Reliable Fractional Horsepower 
Motors for Commercial Purposes 

INSTITUTION OF ELECTRICAL ENGINEERS (North Eastern Centre) (at Arm 
strong College, Newcastle upon Tyne), at 7 —B Leggett The Medical 
and Surgical Applieations of Electricity 

Rovan Society or ARTS, ab 8—Dr L C Martin 
Developments in Microscopy (Cantor Lectures) (1) 

Royau Society or Mroicive (Odontology Section), at 8—Dr A A 
Osman The Importance o! Sugar in the Diet of the School Child 

ROYAL GEOGRAPHICAL Socrety, at S30 —L S B Leakcy The East 
African Lakes 


Valuations in 


Some Modern 


TUESDAY, JANUARY 27 


Roya. Society or Arts (Dominions and Colonies Meeting), at 4 30 — 
G E W Humphery Air Communications in Africa 

RovanL SBocikrTY or MEDICINE (Medicine Section) at 5 —Dr J C 
Bramwell The Prognosis and Treatment of Heart Disease complicat 
ing Pregnancy 

ROYAL INSTITUTION OF GRbAT BRITAIN, at 515 —Dr J W T Walsh 
The Art of Illumination (2) 

Eugenics Society (at Linnean Society), at 5 30 

INSTITUTION OF CiviL ENGINEERS, ab 6 —F R Freeman The Strength 
of Arc welded Joints 

INSTITUTION or ELECTRICAL ENGINEERS (North Midland Centre) (at 
Hotel Metropole, Leeds), at 7—C S T Paul and others Informal 
Diseussion on The Oil-1mmersed Circuit Breaker 

INSTITUTION oF ELECTRICAL ENGINEERS (North Western Centre) (at 
College of Technology, Manchester), at 7—S G Brown Loud 
speakers since their Conception, with Gramophone Pich ups and 
Wireless Recording Apparatus 

Rovan PHoroaRAPHIC Society, at 7 —C D Hallam and R 8 Cox 
Etching Three colour Half tone by means of a Colour Chart —H M 
Cartwright, A Haigh, and E L Turner Improvements in Photo 
lithography —Dr T Slater Price Secondary Reactions in Latent 
Image Formation Influence of Free Alkali Halide 

QUEKXTT MicRoscoPICAL CLUB (at Medical Society of London), at 7 30 — 
Gossip Meeting 

SHEFFIELD METALLURGICAL ASSOCIATION (at 198 West Street, Sheffield), 
at"730-—F W Rowe The Selection of Suitable Steels for Gears 


WEDNESDAY, JANUARY 28 


BRITISH ASTRONOMICAL ASSOCIATION (at Sion College), at 5 

RovanL COLLEGE or SURGEONS OF ENGLAND, at 5 —Prof J Paterson 
Ross The Treatment of Cerebral Tumours with Radium, with an 
Account of Experiments made to study the Effects of Radium upon 
Cerebral Tissue 

GEOLOGICAL SocirT: or Lonpon, at 5 30 
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NonrH-ÉAsi Coast lNSTIIUJION OF ENGINEERS AND SHIPBUILDIRS 
(Graduate Section | Joint Meeting) (a6 Mining Institute, Newcastle on- 
Tyne), at'715 —B Reed Diesel Electric Vehicles tor Railway Service 

ROYAL Socrery OF ARTS, at 8 30 —Very Rev Dean Baillie The Restora- 
tion of 8t George's Chapel, Windsor Castle 

INSTITUTION OF ELECTRICAL ENGINEERS (South Midland Centre) (at 
Central Technical College, Birmingham) —Prof W Cramp The Birth 
of Electrical Engineering (Faraday Lecture) 

INSTITUTION OF CHEMICAL ENGINEERS (Graduates! and Students’ Section) 
—M L Nathan High Temperature Heat Insulation 


THURSDAY, JANUARY 29 


DIESEL ENGINE Users’ Association (at Abbey House, Westminster), at- 
3 —Report of Committee on Heavy Oil Engine Working Costs, 1928-29 

RovAL Society, at 4 30 —W Fernando (a) The Origin of the Mesoderm 
in the Gastropod Vaviparus (= Paludano) , (b) The Origin and Develop- 
ment of the Pericardium and Kidneys in O«rea —L A Harvey 
Studies on Echinoderm Oogenesis —I Antedon bifida (Pennant), II 
Asterias rubens (Linn )—J Young The Pupillary Mechanism of the 
'l'eleostean Fish, Uranoscopus scaber 

ROYAL INSTITUTION OF GREAT BRITAIN, at 5 15 —Prof H Dingle The 
Nature and Scope of Physical Science (2) 

Roya, Socrery or MEDICINE (Neurology Section), at 5 30 —Sir Charles 
Sherrington Quantitative Management of Contraction for t Lowest 
level’ Co ordination (Hughlings Jachson Lecture) 

ROYAL AERONAUTICAL Society (at Royal Society, of Arts), at 6 30 — 
A Lippisch Development and Construction ot Sailplanes and Gliders 

ROYAL AERONAUTICAL Society (Yeovil Branch) (at Yeovil) —R Waddell 
Machining and Working of Stainless Steel 

SOCIETY oF DvERS AMD CoLounrsTS (West Riding Section) —Dr $8 G 
Barker The Physical Relationships of the Dimensional Character 
isties of the Wool Fibre and their Impoitance in Manufacturing 
Practice 


FRIDAY, JANUARY 30 


RovaAL ConnLkcr OF SURGEONS OF ENGLAND, ab 5 —Dr D Hunter 
Changes in the Bones in Hyperparathyroidism and Hyperthyroidism 
INSTITUTION OF ELECTRICAL ENGINEERS (West Wales (Swansea) Sub 
Centre) (at Corporation Electricity Showrooms, Swansea), at 6—J 
Urmston The Hlectrical High-Pressure Testing of Cables and the 

Localisation of Faults 

NORTH East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS (at 
Mining Institute, Newcastle upon Tyne) at 6—C F Christensen 
The Whaling Factory Ship /thtngen, with Some Notes on Whaling 

JUNIOR INSTITUTION OF ENGINEERS (Informal Meeting), at 7 30 —W 
Fish Modern Methods of Production of Small Machined Work 

ROYAL Insrnution or GREAT BRITAIN, at 9 —Prof G M Trevelyan 
The First Defence of Gibraltar by the English, Oct 1704-April 1705 

ROYAL AERONAUTICAL Socizty (Hull and Leeds Branch)-—Col the 
Master of Sempill Gliding and Soaring 

Society or Di&Rs AND Cocounists (Scottish Section) —D K Colledge 
Dyeing for the Scottish Tweed Trade 


SATURDAY, JANUARY 31 


MarHEMATICAL ASSOCIATION (at Bedford College for Women), at 3 — 
Annual Meeting 

ROYAL INSTITUTION OF GREAT BRITAIN, 263 —Di E Cammaerts 
Art (2) Breughel 


Flenish 


PUBLIC LECTURES. 
SATURDAY, JANUARY 24 


HonNIMAN Museum (Forest Hill at 330—M A Philips Birds, Past 
and Present 


MONDAY, JANUARY 26 


LONDON SCHOOL or HYGIENE AND TropicaAL MeEpicine (Public Health 
Division), at 5 —J C Dawes Public Cleansing The Composition and 
Storage of House and Trade Refuse 

Kine's COLLEGE, Lonpon, ab 530 —Prof J Barcroft The Consjaney 
of the Internal Environment its Evolution and Purpose (Succeed- 
ing Lectures on Feb 2 and 9) 


TUESDAY, JANUARY 27 


Lonpon ScuoonL or Economics, at 5 —Dr F A Hayek Prices and 
Pioduction (Succeeding Lectures on Jan 28, 29, and 30 ) 

IMPFRIAL CoLLFCE OF SCIENCE AND TECHNOLOGY, at 530 —Prof P P 
Ewald The Theory of Interference of X Rays as a Domain of Genera) 
Crystal Optics (Succeeding Lectures on Jan 29 and 30) 


WEDNESDAY, JANUARY 26 


Lonpon Scuoor or HiGIENE AND TropicaL MEDICINE (Public Health 
Division), at 5—J C Dawes Public Cleansing The Collection . 
House and Trade Refuse 

K1no’s COLLEGE, Lo» Dow, at 5 30 —Piof A Pastor The Great Age of 
Discovery (2) The Renaissance m Spain and Portugal 

Betras1 MUSEUM AND ART GALLERY, at 8 —C E White Josiali Wedg- 
wood and what the World owes to him 


THURSDAY, JANvARY 29 


BEDFORD COLLEG, at 515 —S8u Phlp Hartog Problems of Modern 
India (1) Education 


SATURDAY, January 31 


HonNrMAN Museum (Forest Hil, at 330 —Miss M A Murray Most 
Ancient Egypt 
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The Worth of Education. 


TE" presidential address delivered on Dec 31 
last by Sir Richard. Gregory at the nineteenth 
annual Conference of Educational Associations was 
entitled “The Worth of Science” Proverbial 
philosophy warns us of the difficulty—even the 
impossibilty—of getting a quart into a pint pot, 
otherwise the president might have been able to 
include a few remarks on the kindred subject, 
“The Worth of Education” This subject is con- 


PAGE 

153 | troversial, especially 1f discussed 1n relation to the 
pm Education Bill now before Parhament for raising 
the age for compulsory education to fifteen , and 
io Sir Richard Gregory may have preferred the 
primrose path of peace and order , or he may have 
162 | foreseen, warned agam by proverbial philosophy, 
162 | that others, includmg the present writer, would 

163 | rush m where angels fear to tread 
From this pomt of view the intervention of 
163 | &ir Ernest Benn on the following day, address- 
164 | ıng the Independent Schools’ Association, was 
E ben trovato As a busmess man, he has for some 
time sounded a booming note hke Big Ben into 
168 | our economic darkness May ıb continue until 
165 | the dawn of a new economic day! Why, he 
16g | asked, did ıt cost £4 a year before the War 
166 | to give a child elementary education and £13 


to-day ^ In his opmion, there was no public 
demand for the School Attendance Bill It was,a 
“ Bill to educate the child to put the father out of 


ae work" The officials of the Board of Education, 

he supposed, exercised ther wits by settling 
T questions which arose among themselves There 
170 | may be some truth in this, for those who wish to 
zi study the question of “ The Worth of Education ” 
i77 | in the dry hght of science must be impressed 
s by the lack of evidence on the subject The 
ig9 | student of our elementary education m Victorian 
183 | times reads and digests Matthew Arnold's “ Reports 
183 | on Elementary Schools, 1852-1882’, written, as 
ee his editor says, m a simple and telling style with 
185 | so much knowledge of our own and foreign 


systems , with so sweet a reasonableness, and 
with so high authority as an expert But he 
will look ın vain for corresponding official reports 
to-day 

We are all educationists nowadays As Charles 
Hargrove says, teaching 1s the most difficult job 
in the world, but “ every parent, teacher, elder 
brother or sister, trained or untrained, themselves 
il-taught, mmpatient, dogmatic, stupid, 1gnorant, 
and unsympathetic—all must try, for good or ill” 
There is certainly a need for guidance and we 


- 
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should be grateful if the officials of the Board 
would suspend for the time being their discussion 
of the questions which arise among themselves in 
order to give the publie trustworthy information 
about the condition of the schools of England 
For, failing such evidence, the public may draw 
conclusions, possibly wrong ones, from unofficial 
publications, such as Ethel Mannin’s “ Confes- 
sions and Impressions ", a book written by an 
original author who in happier circumstances 
might have become President of the Board of 
Education 

Ethel Mannin and Sir Charles Trevelyan, the 
President of the Board of Education, have this m 
common—that neither profited much from school 
education , though we are not disposed to accept 
au pred de la lettre Sir Charles’s denunciation of his 
old school, Harrow, with its distinguished roll of 
old boys Ethel Mannin tells us that durmg the 
War she was a pupil at a public elementary school 
and was told to write an essay on patriotism, a 
suitable subject Having heard her father quote 
Dr Johnson's dictum, ‘ Patriotism is the last 
refuge of the scoundrel’, she naturally worked 
ib into her essay. For this piece of flagrant sub- 
versiveness she “was called up before the head 
mistress, lectured on the wickedness and stupidity 
of my attitude, and caused to kneel for a whole 
morning in the school hall, a punishment popular 
in the school" Her spirit was not broken She 
failed, however, to obtam a secondary school 
scholarship, collapsing miserably m the viva voce 
examination! The examiners thought her stupid, 
but as she observes “I knew I was not stupid, but 
only that I had not thew lund of non-stupidness ” 
Wise child ! 

‘Expert’ is no doubt a much-abused word 
Mr Henry Ford tells us that so soon as a man calls 
himself an expert, he bundles him out of his works 
Ethel Mannin would not claim the proud title of 
educational expert, but her evidence seems to be 
very much ad rem, pomting as 16 does to the need 
for improving our existing elementary education 
before extending its scope The most remarkable 
thing about the discussion of the present Educa- 
tion Bul ıs that the opmions expressed on its 
fundamental principles have been, with few excep- 
tions, unfavourable The Bishop of Gloucester 
stresses this pomt in his letter to the Times of 
Jan 10 “I do not suppose", he writes, “ that 
any educational reform of the magnitude imphed 
by the proposed Hadow schools has ever been 
introduced with less authority behind 1t It has 
really nothing to support 1t except a Departmental 
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Commnittee and a good Press", and later, m the 
same letter. “It 1s obvious that the proposal to 
raise the age of compulsory attendance at schools 
meets with only a lumited approval " 

In a short article 1t 1s not possible to sum- 
marise the views which have been expressed 
on this question, but readers of NATURE will 
respect the opinion of Sir Wiliam Pope, as given 
in his Norman Lockyer lecture to the British 
Science Guild. “There is httle to indicate", he 
said, “that a rationalisation of our educational 
methods 1s 1n progress Those who have to deal 
much with the young, realise that many, from all 
classes of society, are so poorly endowed mentally 
that all but the rudiments of education are wasted 
on them Others, again drawn from every 
stratum of society, are mtellectually so gifted that 
their education may be profitably extended until 
well into the twenties " No one will suspect this 
distinguished chemist of a desire to create ‘ wage- 
slaves ' 

Manual work 1s sometimes the best method of 
developing human personality “I don’t hke work 
—no man does ", says one of Conrad’s characters, 
“but I lke what 1s 1n work—the chance to find 
oneseli—your own reahty—for yourself, not for 
others—what no other man ever knew" Regi. 
mentation, however distasteful to the English 
people, 18 necessary to secure that all children learn 
to read and write and to do sums, though, as regards 
the last accomplishment, many of the wise and 
eminent pass through life by using their fingers, 
Nature’s abacus But the shades of the prison- 
house should begin to lighten before the growing 
boy as soon as he has acquired these rudiments 
of knowledge Part-time education, Mr Fisher’s 
golden calf, before which the whole educational 
world prostrated itself a few years ago, 1s now cast 
down-—unfortunately, we think, particularly as 
regards works’ schools 

What 1s most to be regretted, however, 1s the lack 
of common sense shown 1n the discussion of these 
vital questions Sır Ernest Benn (loc cit ) said that 
in 1830 very little common sense m regard to 
education was to be found We will show our 
possession of this rare commodity by bringing 
this article to a close before ıt becomes discur- 
sive—and how better than by reproducmg Sir 
Richard Gregory’s quotation in his address on 
“ The Worth of Science” from Descartes, who 
said that he studied science “to learn how to 
distinguish truth from falsehood, in order to be 
clear about my actions and to walk surefootedly 
in this life ". T. Lr. H. 
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Geometry of Four Dimensions. 


Geometry of Four Dimensions By Prof A R 
Forsyth Vol 1 Pp xxix+468 Vol 2 Pp 
x1+520 (Cambridge. At the University Press, 


1930) 75s net 


d aes work, which is primarily a formal treatise 
on the differential geometry of curves, surfaces, 
and threefold regions 1n ordinary homaloidal space 


of four dimensions, follows fairly closely on the lines 
of the author’s very well known treatise on differen- 
tial geometry 1n a three-dimensional space Prof 


Forsyth naturally prefers, however, 1n a treatise of 


this kind, not to assume, on the part of the reader, 


any previous knowledge of the elementary metrical 
properties of lines, planes, and planar threefolds 1n 


four dimensions, and he devotes the first half of 
his first volume, therefore, to a very systematic 1n- 
vestigation of such properties, partly as a founda- 
tion to the subsequent theory, and partly for their 
ownsake This section of his work includes, there- 
fore, a consideration of such concepts as the four 
direction cosines of a line and the six orientation 
co-ordinates of a plane, leading up to a very com- 
plete set of formule for the 1nchination and other 
properties of lines, planes, and threefolds in four 
dimensions , and though some readers will prob- 
ably clam that part of this work could have been 
simplified by making use of the projective aspect 
of metrical four-space, and in particular by intro- 
ducing the concepts of solid at infinity and absolute 
quadric, yet no one will deny that the author’s 
treatment 1s very clear and adequate as 1t stands 
He concludes this more elementary work by & 
chapter on what he calls globular representation of 
directions, analogous to spherical representation 
ın ordinary space, and uses this in the analysis of 
general finite or infinitesimal displacements of the 
orthogonal frame of reference 

The remainder of the first volume is taken up 
with the foundations of the differential theory of 
curves and surfaces 1n four dimensions, the analysis 
involved bemg very analogous to that in Prof 
Forsyth’s former treatise referred to already He 
proceeds 1n particular to establish the properties of 
a curve at a point of itself, namely, the natural 
orthogonal frame of reference at the pomt, the 
curvature, torsion, and tilt of the curve, and the 
centres and radu of circular, spherical, and globular 
curvature He investigates also the curves, ana- 
logous to the helix in ordinary space, which have 
constant curvature, torsion, and tilt, and also those 
for which the ratios only of these are constant 
Chapter 1x he considers the dual aspect of a curve 
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as the edge of regression of a developable generated 
by the mtersection of consecutive solids of a simply 
infimte family, and further on, he mterprets the 
various developables associated with a curve; and 
finally, 1n Chapter xı he finishes off his work on 
curves by outlming briefly the general theory of a 
curve 1n any number of dimensions 

The chapters on surfaces which occupy the 
remainder of vol 1 provide a most fascinating 1n- 
vestigation, presented with delightful clarity and. 
skill of exposition It appears that a surface in 
four dimensions is à much more interesting con- 
struct in some ways than one 1n three dimensions 
It has, for example, at any point O of itself, a 
normal or orthogonal plane N instead of a unique 
normal line as 1n three dimensions, and 1t appears 
on one hand that the intersections with N of the 
normal planes at points consecutive to O he on a 
conic in N called by Kommerell the characteristic 
conic of the point O, while on the other hand, the 
centres of circular curvature at O of geodesics 
through O he on a lemniscate m N which 1s 1n fact 
the pedal of the conic 1n regard to O Not only so, 
however, for ıt appears ın addition that there are 
four principal radu of circular curvature of geodesics 
through O, and these turn out very nicely to be the 
four normals from O to the characteristic conic, 
while the feet of the normals, which incidentally are 
points of contact of the conic and the lemniscate, 
are the centres of curvature on the four radu m 
question Prof Forsyth has certainly succeeded 
in giving a fine account of this fascinating theory. 
In the second volume the author begins by laying 
the foundations of the theory of curved three- 
dimensional regions in space of four dimensions. 
He defines such a region by giving expressions for 
the co-ordinates ın terms of these parameters, and 
after obtaming the fundamental quadratic differ- 
ential form for an are element on the region, he 
places on record all the necessary relations between 
the various associated magnitudes, includmg ex- 
pressions for the parameter derivatives of the co- 
efficients of the fundamental quadratic form in 
terms of Christoffel mdex symbols, formule ex- 
pressing those of these latter which belong to one 
kind in terms of those of the other kind, and 
formule for the fifty-four derivatives of Christoffel 
symbols of the second kind, obtaining finally the 
complete set of six Gauss and eight Codazzi rela- 
tions between the coefficients of the fundamental 
and secondary quadratic differential forms Pro- 
ceeding then to extend to a region the various 


In | notions already famihar 1n regard to a surface, he 


gives one chapter on linear curvature and lines of 
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curvature on a region, another on properties of 
geodesics and geodesic polar co-ordinates, a third 
and most interesting chapter on geodesic surfaces 
and the two measures of superficial curvature, the 
Riemann and the additive, associated with any 
orientation of a tangent plane at a point of the 
region, together with an investigation of ther 
principal values , and he adds a fourth chapter on 
properties of loci of centres of curvature 

In treating next of general properties of surfaces 
1n à region as distinct from those of a surface in free 
homaloidal four-space, he 1s careful to point out the 
important properties of emmerstn possessed by the 
former relative to the regions in which they he, 
as, for example, the measure of deviation of therr 
geodesics from the geodesics of the region He 
obtains, however, all their spatial properties and 
curvatures as well, relating these wherever possible 
to properties of the region 

After an illustrative chapter on ovoidal or quadric 
regions, the author gives next an introduction to 
the theory of minimal surfaces 1n four dimensions, 
first 1n regard to surfaces of minimal area existing 
in free space, and secondly in regard to surfaces 
whose area 1s mmumal on a region contained 1n such 
a space These latter are, of course, of great 1m- 
portance as being the most obvious generalisations 
of the all-important geodesic curves, and Prof 
Forsyth obtams ther characteristic property, 
namely, that thew additive measure of regional 
geodesic curvature 1s zero Nevertheless, one feels 
inclined to think that these surfaces might surely 
be made to play a more rmportant part than they 
seem to at present Prof Forsyth, however, 
evidently finds a more stimulating topic in his 
succeeding work on minimal regions 

In Chapter xxiv the author sketches the theory of 
the various curvatures, linear, superficial, regional, 
ete , of a manifold of n dimensions ın space of n +1 
dimensions, obtaining also their principal values at 
a point He obtains finally, without reference to 
the absolute differential calculus, the principal 
values of all the curvatures at a point 1n terms only 
of those of the hnear curvatures there One curious 
fact which emerges here 1s that although for surfaces 
in ordinary space the coefficients of the secondary 
quadratic form are not usually expressible 1n terms 
of those of the fundamental quadratic form, yet for 
a manifold of n dimensions in (n + 1) space (n 23), 
the corresponding coefficients are in general so ex- 
pressible—a most interesting result 

The rest of the work 1s taken up with a systematic 
investigation and geometrical interpretation of the 
concomitants of configurations 1n quadruple space 
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For this purpose, Prof Forsyth uses by preference 
Lae's theory of continuous groups, which he believes 
to have certain definite advantages ın this con- 
nexion over the method of the absolute differential 
calculus He considers mn successive chapters con- 
comitants of curves, surfaces, and threefolds, and 
includes in the last chapter complete systems of 
concomitants of a region, of grades three and four, 
in terms of which all others of the same or lower 
grade can be expressed J GS 


———————————— 
Concerning Ceramics. 


(1) An Encyclopedia of the Ceramac Industries - 
being a Gude to the Materials, Methods of Manu- 
facture, Means of Recognition, and Testing the 
various Articles produced vn the Clayworking and 


Alhed Industries By Alfred B Searle In 3 
volumes Vol 1 Pp xxvu +391 Vol 2. 
Pp 462 Vol 3 Pp 384 (London Ernest 


Benn, Ltd , 1930) 63s net each volume 

(2) Diatomaceous Earth By Robert Calvert. 
(American Chemical Society Monograph Series, 
No 52) Pp 251 (New York The Chemical 
Catalog Co , Ine, 1930) 5 dollars 

(3) Some Writers on Lame and Cement from Cato 
to Present Time By Charles Spackman Pp. 
xvu+287 (Cambndge W Heffer and Sons, 
Ltd , London Simpkin Marshall, Ltd , 1929 ) 
lds net 


(1) T attempting to arrive at an estimate of the 
utihty of this complex work—Searle’s 
‘ Encyclopedia "—the reviewer first commenced 
to trace out the ramifications of various subjects, 
but the constant distractions provided by unterest- 
ing notes on totally different matters made pro- 
gress slow and uncertain This method was then 
discontinued in favour of a system of ‘ dipping ’ on 
single topics, some of which were very familar to 
the reader and some the reverse Continuing this 
method for a few months rather drastically altered 
his first impressions It 1s not difficult to find a 
variety of mistakes, and by these to frame a con- 
demnation of the work What is more difficult is 
to view the work fairly from the point of vantage 
of the normal user, that 1s, one frankly seeking 
information 
The book 1s full of pleasant surprises, on the 
other hand, much is omitted which one might 
fairly expect to find The author largely forestalls 
criticism of his imperfections by suggesting that 
the work, to be done perfectly, could not be accom- 
plished by any man, and that, with all its imperfec- 
tions, 16 might still be very useful , and so it 15. 
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Its primary appeal, properly enough, 1s to those 
who have, so far, not had much contact with the 
object of their inquiry Nevertheless, there 1s an 
imposing array of articles of a very high standard 
Examples are the articles on electrical insulators 
and porcelain, hardness (of ceramic materials), 
plasticity, roofing tiles, rope haulage, and semi-dry 
process A very valuable feature of the book is the 
inclusion of fairly extensive references to the litera- 
ture In this respect, 1f no other, the research 
worker and technical man, engaged 1n the task of 
collecting information on a new venture, are sure 
to be well repaid by cluding this book as a means 
of ready access 

Although the work 1s, on the whole, well balanced, 
the reviewer feels that there ıs less vitality and 
intimate appreciation shown m the articles relating 
to pottery practice than in the other numerous, 
and chiefly ‘heavy claywares’, branches Informa- 
tion relating to kilns and ovens for fine ceramic 
goods seems disproportionately small, though this 
can be compensated by use of the references In 
this connexion, a musrepresentation of accepted 
theory 1s to be found 1n the article on continuous 
chamber kilns, where it 1s stated that '' A further 
disadvantage 1s that hot air must pass downwards 
through the chambers to be heated , this 1s in the 
opposite direction to its natural flow, so that ıb 1s 
difficult to ensure the heat being uniformly distri- 
buted” The article on ‘ Output of Kalns " might 
have been expected to give typical figures for 
different kilns and products, whereas the informa- 
tion afforded 1s limited to the acceleration of brick 
kılns and general remarks about chimneys, founda- 
tions, leakage, and wet fuel 

The article on drying, though founded on the 
excellent treatment by Bourry, has a rather antique 
aspect for a modern work and would have been 
improved by the infusion of ideas from, for example, 
the work of Fisher and of Sherwood The author 
bravely copes with the causes of defects ın drying, 
but seems to explain them in terms which leave 
the reader no wiser He refers to the 1mportance 
of a knowledge of the ratio of the rate of evapora- 
tion to the rate of diffusion of water ın the body, 
and that this ratio must be found for different 
materials, and shapes, by trial, before such defects 
can be cured Now, a ratio, being a number, 
needs an instrument, or instruments, for its 
measurement One never hears of such being used 
1n practice, and, 1n fact, such problems are solved, 
on the works, by hit-and-miss methods Further- 
more, 16 1s certain that the diffusion of moisture 
in clay becomes more and more difficult as its 
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shrinkage progresses, and a piece of clayware, 
particularly xf thick, has a moisture gradient, with 
corresponding variations of resistance, from the 
mside out to the face. The state of affairs 1s such 
that the ratio must be different for every part of 
the article and every interval of time during the 
course of the drying 

In deahng with the high-temperature side of 
ceramics, a large number of phase diagrams 1s 
reproduced Many of these are well placed, but 
some appear to be purely ornamental, as no refer- 
ence 1s made to them, or explanation of the marked 
points, m the text Future editions will, no doubt, 
amend this 

The article on barrum carbonate should dis- 
tinguish between the relative utihty, as a cure for 
troubles due to soluble sulphates, of the precipi- 
tated substance and of ground witherite 

In dealing with daub for kiln wickets, etc, a 
better statement should have been given of the 
making of a suitable mixture, sufficiently adherent, 
and, above all, free from such shrinkage as gives 
rise to cracks on drying 

The question of filtration of ceramic body slips 
1s one of very great importance, and whilst many 
aspects are well treated, ıt ıs regretted that due 
emphasis is not placed on the fact that clay filters 
itself, the filter-cloth being merely a support, and 
that, bemg to some extent colloidal, the pressure 
of filtration has much to do with the ultimate 
residue of water in the cake, apart from ats effects 
on the speed of working 

The reviewer would hke to put forward a plea 
for that important clay-working area, North 
Staffordshire, 1n the matter of the use of the term 
marl It ıs the custom of that district to refer to 
the local fireclays as ‘marl’, without any sugges- 
tion that they are mferior ın refractoriness due to 
the presence of hme, which they are not The 
confusion which arises 1s one which could readily be 
cleared up 1n à work of this nature 

Among defimtions which will prove misleading to 
the student, though clearly not intentional, are 
** Katzon—One of a paar of electrodes ", and, under 
** Quartz ’’, “ angular rotation 1n degrees per min ” 
There ıs à number of other mistakes, doubtful 
statements, and cases of bad construction in this 
article They appear sporadically in a work which 
is, on the whole, well edited The article on plas- 
ticity, 1n spite of 1ts general good quality, suffers in 
this way The thickness of the water-layer on clay 
particles ın a plastic mass ıs given as 1 00005 m, 
alumina- for alumino-, W E Emery for W E 
Emley, Emerly for Emery, and Jachum for Jochum 


El 
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The tables giving the composition of Seger cones 
are 1n need of editorial attention 

The reader of this rather fearsome sample of 
objections and errors might be influenced to avoid 
the book That would not be the reviewers wish, 
considermg the very wide scope of the work, its 
undoubted helpfulness for ready reference, and the 
considerable opportunities afforded by the htera- 
ture references of eliminating errors by closer 
inquiry Mr Searle 1s certainly to be congratu- 
lated He has greatly lessened the labour for 
those who may follow in his footsteps, and, 
in the meantime, provided a useful guide for 
busy men 

(2) Calvert’s “ Diatomaceous Earth " 1s a very 
worthy addition to the American Chemical Society’s 
Monograph Series, which already meludes books 
of the greatest interest to the ceramic technologist 
Amongst these may be mentioned Sosman’s 
“ Properties of Silica”, Svedberg’s “Colloid 
Chemistry’, and Vals ‘Soluble Sihcates in 
Industry " The use of diatomaceous earth, or 
kieselguhr, for high temperature insulation has 
very greatly increased in the last decade, and no 
better subject for a monograph, collecting existing 
information in a useful form, could have been 
chosen The same remark applies, with equal if 
not greater force, with reference to its use as an 
aid to filtration, notably of sugar syrups, and as an 
addition to Portland cement Whilst these are the 
chief uses of kieselguhr, ıt has many others depend. 
Ing on its fine-pore structure, polishmg powers, and 
reactivity with hme and alkalis 

Calvert deals with the natural origins, properties, 
and uses of his material in a manner which leaves 
httle to be desired The illustrations and refer- 
ences are copious and well chosen, ready refer- 
ence is facilitated by good indexes The paper 
and binding are of good quahty Very few ad. 
verse criticisms seem possible a few cases of 
faulty construction and printers’ errors occur 
For those who prefer to think of furnace tempera- 
tures in terms of Centigrade degrees, the almost 
invariable use of the Fahrenheit scale involves 
frequent mental arithmetic The importance of 
the Danish deposits has not, perhaps, received its 
due, but as the development in this area has been 
chiefly recent ın date, 1t will perhaps recerve more 
attentionin afutureedition. The work undoubtedly 
deserves a special place on the bookshelves of every 
ceramic technologist 

(3) All those who have cause to search the 
literature for historical information on calcareous 
cements and lime will be grateful to Charles Spack- 
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man for collecting the results of his researches 
in this volume The work commences with short 
definitions of a large variety of cements, and an 
index to the names of the authors whose works are 
dealt with chronologically in the main body of the 
book The works abstracted or deseribed range 
from Marcus Porcius Cato, 234-149 Bc, to the 
modern works of Knibbs and Eckel and the pub- 
heations of the Building Research Board The 
reviewer has noted a few minor errors, but, on the 
whole, the book has been well edited It concludes 
with a suitable subject index S R Hno 


A Late Greek Manuscript on Alchemy 


Union Académique Internationale Catalogue des 
manuscrits alchvmques grecs Pubhé sous la 
direction de J Bidez, F Cumont, A Delatte, 
Sir Frederic Kenyon, O Lagercrantz, J Ruska 
et C O Zurett: Tome 7 Anonym: de arte 
metallica seu de metallorum conversione m 
aurum et argentum — Edidit C O Zuretti Pp. 
Ix+466 (Bruxelles Maurice Lamertin, 1930 ) 


pes earliest treatises on chemistry were com- 
posed in Hellemstic Egypt (Alexandria) 
during the first centuries of the Christian era. 
Their language was Greek (kowń), and their con- 
tinuations in the Byzantine period, for example, 
under Herachus (AD 610-641), present no new 
features After the Mohammedan conquest of 
Egypt in AD 640, the treatises passed into an 
Arabic dress, and from about A D 1100 they arrived, 
in a sadly corrupted form, 1n the west 1n the shape 
of Latin versions (or ‘ perversions ^) made 1n Spain. 
The original Alexandran treatises have been 
pubhshed, with translations, by Berthelot and 
Ruelle (“Collection des alchimistes grecs”, 3 vols , 
Paris, 1887-88), and, although from time to time 
threats of an ‘improved’ edition have been put 
forward rather fretfully by German scholars, this 
publication is likely to remain for some time to 
come the basis of our knowledge of the earliest 
chemistry The principal manuscripts and ther 
contents have been known for a long time , 1n the 
selection of texts for pubheation or republication 
the advice of a chemist would no doubt prove 
useful, since the mterest and value of such texts 
vary considerably 
That the Latin versions were sometimes re- 
translated into modern Greek was well known. 
Berthelot (“ La Chimie au moyen âge ", vol 1, p- 
155 , 26 , “ Introduction à la chimie des anciens et 
du moyen âge”, p 207) had directed attention to 
a case In point, the work '' IIérpov rod Ocokrovíkov 
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«pos rjv Téxvnv THs dpxnpias”’, which 1s merely a 
translation of a Latin work attributed to Albertus 
Magnus Some of the “ Traités techniques ” pub- 
bshed by Berthelot (‘“ Collection”, 321 f) also 
appear to be of this character 

The work edited by M Zuretti, with great care 
and skill, which 1s now before us, appears to be a 
translation made about the fourteenth century in 
Italy from a Latin treatise or treatises, probably m 
turn translated from Arabic sources The date and 
language of the treatise will be sufficiently obvious 
from the small chrestomathy which follows 


eAé£tp 
ev $ovupvéAov , 
ev ÜÖATL AGUOTLAW , 
adds virpov aal Bopaxior , 
eri vád0av , 
Bade els obpwáAor , 
GAds ÅUHWVLAKOŬ , 
ev gtéAo (axungia) , 
aAas Birpovp 


pmórov wrapforov 
TÒ aTUyk&p ev ÉAatov. tepovgoAu- 
pATUKÓV. , 
ev oÜoviq TvKVG , 
ev giadn (for a flask) , 
porovAoy apocervikóv , 
vdwp fwfjs (aqua vitae) , 
dÀas aAKOAL Kadoupey 7s 
adta (soda), 
dAas TAs wérpas (sal petrae) , 
dAaros ToU TapTdpov 


The theory of the composition of metals from 
mercury and sulphur, which 1s attributed to 
Hermes Trismegistus, is given in the usual form 
the four ‘spirits ’ (that 1s, volatile bodies, a designa- 
tion which appears ın the Alexandran treatises) 
are mercury, sulphur, arsenic, and sal ammoniac, 
although the latter 1s said to be really a salt, not a 
spit The word xenon, which usually means 
simply ‘ powder’ (Aciwoov eis Eyptor), 18, for some 
reason, not translated by the editor An unusual 
feature is the classification of some metals as 
‘masculine’ (for example, iron), which may have 
an. astrological basis 

The only actual authority quoted m the text 
appears to be “Solomon the soldier" (kata 76v 
XoAopüvra tov otparwiryv), although Arnold of 
Villanova appears in the table of contents Sub- 
lation 1s áváflae:s the Alexandrian term 18 &pous 
Some of the recipes have the ending characteristic 
of a Byzantine treatise —o?v Ge (Stephanos in 
Ideler's Physic et medic Graeci minores", 
vol 2, pp 199-253, each chapter, apagis, title, of 
which has it) There 1s an attempt at a lexicon of 
concealed names (p 174), and no doubt many of 
the names of substances 1n the recipes aré of this 
character, since the chemical operations as given 
are frequently impossible A very curious name 1$ 
Gas 70 dAaprpdt (sal alembroth, used, according 
to Kopp, “Geschichte”, vol 4, p 195, for a 
mercury salt by Paracelsus ‘‘or perhaps earlier T 
in our treatise ıt is a mixture of alkali salts) 
Mineral acids (tSwp è xaA^ávÜov) appear, as well 
as rectified alcohol 
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Several words are left untranslated by the editor 
(1) anpodv veobp rtipeor (p 216), given as ceron- 
neum, pretrosum (* '* precious ointment ”, as pápov 
Papvríuov m Matthew xxvi 7), the translation on 
p 217 seems defective m some respects , ceratwom 
is an operation described ın the early Alexandrian 
treatises and is derived from the old encaustic 
painting 1n four colours black, white, yellow, red, 
in wax, these colours beng mixed on the palette, 
knpotaxis, over a small brazier (shown 1n Berthe- 
lot/s, “ Introduction ", p 146, but there erroneously 
called a “ bam-mare”’), (2) réppixe (probably 
related to £wpíov), (3) capevrivou, (indexed as 
** ^ franco-gallice sapın ? ", which 1s improbable 
serapwus 18 gum arabic in Ruhland’s ** Lexicon”, 
1612, p 432), (4) pae txvov, which dissolves iron 
and all bodies, and 18 pvoriprov Oavpacrov , perhaps 
an acid distilled in the alembic (“instrument de 
verre, en forme de pacrdpiov,” 1n Synesios , Berthe- 
lot, * Introduction’, p 164), (5) oxóv (p 320, 
perhaps éxpóv, as ıb ıs among yellow and red 
colours), (5) ivdarixdy (* ondanaque = Chinese iron), 
etc 

The mention of a reverberatory furnace ($ovp- 
véAAwov fefeppzeparióvis , p 262, etc) seems an 
early reference reverberatory fire (wip peBepp- 
repari{idvis, p 308) ıs also used The use of 
the reverberatory furnace ın England ıs said by 
Bishop Watson (‘‘ Chemical Essays ”’, vol 1, p 33, 
vol 3, p 273, where 1t 1s called a cupola) to date 
only from the end of the seventeenth century 

The Latin translation appears to be technically 
fairly good (0etov translated as aes on p 383 has 
escaped the lst of corrigenda on p 465), the 
requirements of chemists would better be met by 
French or Enghsh The chemical interest of the 
treatise 1s small, most of the recipes given seem 
to have been copied unintelhgently by the compiler 
of the manuscript, which appears to contain 
material of very various dates Some parts are 
derived from Alexandman or early Byzantine 
material, others have certainly come from Arabic 
versions, whilst others seem quite late and are 
probably derived from Italan recipe-books almost 
contemporary with the date of compilation of the 
MS  Itis perhaps noteworthy that the treatment 
of pigments finds no place in the treatise, whilst 1t 
oceupies most of the space 1n Itahan recipe-books 
of the same or somewhat later period 

We have to thank M. Zuretti for the very success- 
ful result of his difficult task of editing this interest- 
ing work and for the excellent index which accom- 
panies 1t 

J R PARTINGTON 
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Our Bookshelf. 


Allen’s Commercial Organic Analysis Vol 8 
Glucosides, Non-Glucosdal Butter Principles, 
Enzymes, Putrefaction Bases, Animal Bases, 
Anmal Acids, the Cyanogen Compounds, the 
Proteins, the Digestion Products of Proteins 
By the Editor and the following Contributors 
Julius Grant, G Barger, K G Falk, Philp B 
Hawk and O Bergem, G H Buchanan, S B 
Schiyver and H W Buston Editor Dr C 
Aimsworth Mitchell Fifth edition, revised and 
partly rewritten Pp x+761 (London J and 
A Churchill, 1930) 30s 


NEARLY twenty years have elapsed since the issue 
of the corresponding volume in the fourth edition 
of “ Allen's Commercial Orgamic Analysis" Prob- 
ably in no field of analytical work have more 
changes taken place during this period than in the 
subject matter under review, and particularly in 
the sections on mtrogenous constituents of animal 
and plant materials The present volume is, there- 
fore, practically a new book The general subject 1s 
considered in a series of well-written monographs 
by specialists 1n. their respective subjects, and the 
high standard of the previous volumes has been 
maintained 

As pointed out by the editor, there must of 
necessity be a certain amount of overlapping in an 
exhaustive work of this type written by a large 
number of experts Thus, enzymes are considered 
in their relation to glucosides and elsewhere ın the 
book from a different aspect, namely, ın thew 
connexion with the hydrolytic dissociation of pro- 
tems On the whole, however, the book gains by 
such repetition, since the subject matter is con- 
sidered by each specialist from a different aspect 
Again, m a consideration of the subject matter of 
‘anımal bases’, certain related compounds have 
been discussed already 1n previous volumes (pyridine 
derivatives, mononammes, etc ), while some related 
compounds are reviewed m the section on ‘ putre- 
faction bases’ In this section, therefore, the 
author has been able to omit these from his review 
Even with these omissions this section on ‘ animal 
bases’ extends to more than 180 pages, and 
constitutes a very complete thesis in itself, on this 
difficult subject The sections in the present volume 
on the analysis of protems and on the digestive 
products of the proteins are the last contributions 
of the late Dr S B Schryver to this branch of 
chemistry It ıs of interest to note that ıt 1s 
intended to include a tenth volume ın this series 
which wall include recent advances and also a 
complete index to the whole series 

J RELLY 


Gestalt Psychology By Prof Dr Wolfgang Kohler 
Pp xi+312 (London G Bell and Sons, Ltd , 
1930) 15s net 


THE author in his preface apologises for his difficulty 
in presenting Gestalt psychology in a foreign lan- 
guage , one may say at the outset that his English 
15 much better than that of many writers to whom 
it 1s the mother-tongue The author also points out 
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that the subject matter as presented resembles a 
promising start rather than a complete achieve- 
ment It is a pity that this useful point of view 
1$ not maintained as the tone of the actual exposi- 
tion, for that appears to be rather unnecessarily 
controversial and dogmatic 

lo express the Gestalt theory m a few words 1s 
impossible It arose primarily out of the experi- 
mental study of space perception, and the results 
of this study led to dissatisfaction with the prevail- 
ing theories and the formulation of what 1s known 
as the Gestalt theory The word Gestalt has too 
much significance, unfortunately, in the German 
language, and its Enghsh equivalent too httle 
It 1s used to mean ‘form’ or ‘shape’, but also a 
state or process, or a segregated whole, and the 
theory is apphed to most of the phenomena of 
Sense perception, and then to processes of thought 
The author discusses the properties of organised 
wholes, behaviour, association, reproduction, and 
insight, from this pomt of view ‘The varieties of 
directed attitude are held to be due, not to instincts 
or pre-existing drives, but to the actual situation 
In experimentation the Gestaltists have done 
excellent work, and their challenge has been a 
useful stimulus, but a book of this size ought not 
to omit such contemporary work as that of Prof 
Spearman 

The hypotheses put forward mvolve both physio- 
logyand physics, and the truth cannot be estimated 
yet “All experienced order mn space and time 1s 
a true representation of a corresponding order in 
the underlying dynamical context of physiological 
process" We do not know Although there are 
constant references to the experimental data, yet 
few details are here given Less repetition and 
fewer analogies from physics would have added 
considerably to the value of this nevertheless 
Important communication 


The Aquatic (Narad) Stage of the British Dragon- 
fhes (Paraneuroptera) By Wiliam John Lucas 
(Ray Society Volume No 117, for the Yeai 1930 ) 
Pp xu+132+35 plates (London Dulau and 
Co, Ltd , 1930) 25s 


Ix this work the authoi desciibes and figures the 
last immature instar in each of the forty-two species 
of dragonflies found ın Great Britam Since the 
whole of the early life of these 1nsects 1s passed in 
water, and lasts on an average about two years, 
it 1s not suipusing that the complete biology 
of very few of the species has been followed 
There 1s consequently a large field open for the 
enthusiastic naturalist to explore as regards 
these insects In the introduction to this volume 


, the general structural details of the immature 


stages of dragonflies are explained, and with this 
information the reader 1s enabled to pass on to 
the diagnostic keys to the nymphs or naiads, as 
they are variously termed, arranged in families, 
genera, and species The use of these keys will 
enable any given example to be traced down, 
and this preliminary determination can then be 
confirmed by reference to the detailed specific 


| descriptions given 1n the general text 
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At the end of the book there 1s a wealth of 
coloured and half-tone plates, which are reproduced 
in all cases from the author’s personal drawings 
In these plates the entire nymph, or naad, 1s 
accurately figured, together with the mentum and 
palpi In the suborder Zygoptera one of the 
caudal lamelle 1s usually also represented A 
monograph so complete as the present one 18 
obviously the result of many years’ patient search 
and observation In some cases the living stages 
have been procured and the descriptions and 
illustrations made from these, in others, spirit 
material has been utilised while for a considerable 
number, recourse had to be made to the exuvie 
out of which the imagimes had emerged ‘The 
author has appended to his descriptions notes 
relative to the habits, etc , of the different species 
Although all the species are carnivorous, little 
seems to be known relative to their actual prey 
and whether they exercise much discrimination 
m this respect 

The present volume 1s well up to the standard 
of other volumes issued by the Ray Society, and 
both that body and the author are to be congratu- 
lated upon its production ADI 


The Newcomen Society for the Study of the History 
of Engweervng and Technology Transactions, 
Vol 8, 1927-1928 Pp xi +196 + 23 plates 
(London The Newcomen Society, 1929) 20s 


Vout 8 of the Transactions of the Newcomen 
Society contains ten papers read during the winter 
1927-28 and during the summer meeting of the 
latter year at Stourbridge , two notes and com- 
munications , a subject list of books and pamphlets 
relating to the history of technology, 1926-30 , 
a list of members, the annual report, and 23 
finely produced plates As usual, the range of 
subjects 1s a wide one, the papers 1ucluding those 
of Mr E W Anderson on the development of 
the organ, of Mi T Rowatt on railway brakes , 
of Mr J E Hodgson on James Sadler of Oxford, 
and of Mı J W Hall on the making and rolling 
of iron 

Two papers respectively by Engr -Capt E © 
Smith and Mr L F Loree deal with the early 
history of steam navigation in England and. 
America In that by the former ıs an account of 
the machinery of the ss Victory m which Capt 
John Ross set out m 1829 to discover the North- 
west Passage From Ross's account of his long 
sojourn in the north, ıt was known that the 
machinery proved a failure, but hitherto nothing 
was known of its construction Particulars and 
sketches of it were found a year or two ago in 
the note-books of Simon Goodrich which were 
preserved ın the Science Museum, and some of 
his sketches have been reproduced in the Trans- 
actrons 

The summer meeting gave an opportunity for 
several interesting communications on the early 
industries of the Stourbridge district One of 
the ‘notes’ mcluded ın the volume is a long and 
valuable paper by Col N T Belaiew on the 
Sumeiian mina, its origi and probable value, 


No 3196, Vou 127] 


` 


NATURE 


— < —— —Ů——Ř— —Ó—— M — a 
—- — M —— À € A H——— A 


161 


while another by Dr Carl Sahlm recalls the work 
of Thomas Lewis and Samuel Owen, two British 
pioneers of mechanical engineering in Sweden 


Myths and Legends of the Australian Aborimals. 
By Dr W Ramsay Smith Pp 356 38 plates 
(London, Bombay and Sydney George G 
Harrap and Co , Ltd , 1930) 21s net 


DR Ramsay Smu classifies the myths and 
legends of the Australian abougines which he has 
collected 1n this volume into ' origins’, that 1s, 
stories of the creation and beginmings of things , 
animal myths, religious, social, and personal myths ; 
and has strung them together 1n the form of a con- 
nected narrative by notes on customs and beliefs 
cognate to each class ‘These notes give the un- 
instructed reader a general view of aboriginal cul- 
ture as a background for the stores Dr Ramsay 
Smith 1s fully alive to the 1mportance of aboriginal 
legendary lore ın 1ts bearmg upon their institutions, 
and xt is therefore surprising to find that, even 
though he diseclauns any intention of giving a 
scientific exposition of Australian mythology, there 
18 no indication of where and when the material was 
collected Except ın one o1 two cases, the name of 
the tribe ın which the myth occurred 1s not men- 
tioned Allthat we are told 1s that the myths refer 
to ‘only a few localities m Australia and only a few 
tribesinthem" As the stories, which are very much 
‘written up’, bear very directly upon problems of 
aboriginal belief, this 1s a grave defect—all the more, 
perhaps, because the book 1s tended to be popular 





La JLorrawe métallurgique Par Axel Somme 
Pp vm+250+7 planches+12 cartes (Paus 
Editions Berger-Levrault, 1930) 30 francs 


Ix spite of ther low non content, the minette 
deposits of Lorraine are of great importance 
Before the European War they were partly m 
Germany, now they he ın France except for a 
small area in Luxemburg, which will probably 
be exhausted m half à century Prof Somme has 
made a close study of the geographical and econ- 
omie conditions in these relatively new non-ore 
districts with their rapidly growing towns He 
has produced a monograph of considerable value, 
tracing the growth of the industry, its lessening 
dependence on Ruhr coke, its markets and lines 
of export, and the main labour problems which 
are entailed He discusses even the effect of the 
industry on agriculture m Lorraine and Luxem- 
burg The book 1s well documented and has a 
number of sketch maps and illustrations 


Philosophy of a Biologist By Sir Leonard Hall 
Pp vur-88 (London Edward Arnold and Co, 
1930) 3s 6d net 


Tuts little book 1s a review of our present knowledge 
and views by a distinguished physiologist It will 
be read with pleasure and interest by all scientific 
men, whether or not they agree with the author’s 
endeavour to suggest that ‘ modern science has 
brought us to the conception of a power eternal, 
infinite, unknowable energizing all in the 
universe, the dead no less than the quick "' 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents | Newher 
can he undertake to return, nor to correspond with 
the writers of, rejected, manuscripts untended for ths 
or any other part of NATURE No notce s taken 
of anonymous communications ] 


Stellar Structure. 


It 1s only with some qualms that an outsider can 
enter mto the discussion of questions of stellar 
structure, but I feel that Sir James Jeans 1s speaking 
more favourably of Prof Mulne’s theory than he 
thinks when he says that ıt contains little that has 
not been anticipated either by Sir Arthur Eddington 
or by himself 1 A theory that will combine the good 
points of Eddington's and Jeans's theones 1s precisely 
what observers of the progress of astrophysics have 
long wished to see Jeans requires a liquid interior 
to explain binary fission , Eddington says that owing 
to 1onisation the gas laws must hold through most 
of the interior Eddington, assuming that the gas 
laws hold throughout the intenor, mfers the mass- 
luminosity relation, which 1s verified by observation 
except for the adjustment of a single constant 
Neither theory appears to account for the facts 
explained by the other, and there must be something 
that both authors have overlooked It seems to me 
that the chief recommendation of Prof Milne’s method 
of attack is that ıt foreshadows a means of finding 
out what this is 

As to Prof Milne's results, the most striking seems 
to me to have escaped comment In his forthcoming 
paper ? he gives results for tbe companion of Sirius, 
contaming an adjustable parameter 8 If we take 
this equal to 0 28, we get 


Theoretical Observed 
Mean density (gm /em ?) 6 x 104 6 x 104 
Radius (em ) 94x10? 19x10? 
Effective temperature (degrees) 6000 8000-10000 


An agreement in order of magnitude for matter so 
far removed from any state known m the laboratory 
must be impressive, particularly since, as Prof Milne 
indicates, the theory 1s capable of further development 

The generation of stellar energy has long been an 
intractable problem Eddington recognises the diff- 
culty of accounting for ıt at the temperatures given 
by Ins theory Jeans deals with it by introducing 
radioactive elements of higher atomue number than 
uranium Whether this 1s an assumption or an in- 
ference, mere radioactivity, as usually understood, 
searcely seems likely to give so great a secular diminu- 
tion of mass as the stellar time-scale requires Mutual 
annihilation of protons and electrons will do it, but 
this does not take place in ordinary radioactive 
processes The great recommendation of Prof Milne's 
theory 1s that it provides temperatures in the central 
regions of a star such that this mutual annihiation 
can be explained without going beyond current 
physical theories On the other hand, the amount of 
generation given still needs quantitative test 

The defect of Milne’s and Eddington’s theones alike 
seems to be that they require too high a value of the 
stellar opacity, as was pointed out by several speakers 
in the recent discussion at the Royal Astronomical 
Society Is it possible that this 1s because the chief 
mode of transfer of stellar energy 1s not by radiation 
but by vertical convection currents? All existing 
theories are against this suggestion, yet two circum- 
stances pomt towards it The granular appearance 
of the surface of the sun, as seen m a photograph taken 
m monochromatic hght, strongly resembles that 
noticed by Bénard? and later workers in the surface 
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of a thin layer of hquid that has become unstable 
under & vertical temperature gradient just exceeding 
the adiabatic, also that shown m photographs of the 
upper surface of strato-cumulus clouds Against this 
we have the fact that Prof. Milne seems to have 
shown ë that the temperature gradient in the photo- 
sphere does not reach the adiabatic except possibly 
inside a sunspot Secondly, if we demand a tempera- 
ture of the order of 101? degrees for the generation of 
subatomic energy, the whole of this generation must 
be ın a small sphere about the centre of the star, and 
radiation may be unable to dispose of 16 at a gradient 
under the adiabatic 

Current theories, by assuming generation through- 
out the star, must give too low a gradient in the 
cential regions If this suggestion 1s correct, vertical 
currents must be generated, and these will redistribute 
the heat so as to keep the gradient near the adiabatic 
for a stream of matter carrying its radiation with 1t. 
This has been discussed by Prof Milne, apparently 
with adverse results, but I am still inclined to think 
that his discussion may have constructive and not 
merely destructive value 

HAROLD JEFFREYS 

St John’s College, Cambridge 

1 NATURE, Jan 17, p 89 

? Mon Not Roy Ast Soc, Nov 1930 

? Ann d Chime et d Physique, 23, 62-144, 1900, also James 
TR OD: iier Papers ",p 136 


Low, NATURE, 115, 300, 1925 
5 Quart Jour Math, 1, 1-20, 1930 





An X-Ray Study of Mannitol 


IN NATURE of Jan 3,p 11, Miss Thora C Marwick 
gives the results of an X-ray examination of mannitol 
I have recently completed an investigation of the 
structure of d-mannitol in the Chemistry Department 
of the University of Edinburgh, and have obtained 
the following results from the X-ray analysis 

Space-group, Q5, a=866 A, b=1658 A, 
c=550 A , calculated density, 1 522 gm per 
cc , 4 molecules per cell 

Groth (Chem Kryst, vol 3, p 431) reports on two 
crystalline modifications of d-manmitol, the 8-form 
which 1s always obtained by crystallisation from 
water 1s the form which was examined 

Irvine and Paterson (Jour Chem Soc , 105, p 898, 
1914) have shown that the terminal primary hydroxy! 
groups of the d-mannitol molecule do not appear to 
possess free rotation, but assume preferentially the 
fixed positions shown in formula (1) A second 
possible configuration 1s shown 1n formula (2), but a 
comparison of the reactive powers of the terminal 
hydroxyl groups made by Irvine and Steele (Jour 
Chem Soc , 107, p 1221, 1915) proves that the con- 
figuration of formula (1) 1s correct 


H H H HH 
HHHOOHRKE H HH OOO 
H—O0—0—OC—C—C—C—H H—0—Q0—0—0-—C—6—H 
O O OHHO O OOHHH 
H H H H H H H 

(1) (2) 

W T Astbury and Miss K Yardley (Phil Trans, 
A, vol 224, p 221, 1924) show that ın a crystal 
belonging to the space-group Q4, and having four 
molecules in the unit cell, the molecules must be asym- 
metric Of the two possible configurations shown in 
formule (1) and (2), that of the latter possesses a 
diad axis of symmetry, while that of the former 
cannot possess any symmetry ‘The structure of the 
molecule of d-mannitol within the crystal is therefore 
represented by formula (1) This structure was also 
assigned to d-mannitol by Irvine and his collaborators 
examining the substance in solution 

An investigation of the crystal structure of d- 
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mannose ıs now nearing completion, and the results 

of the X-ray analysis of d-mannitol and d-mannose 

are to be incorporated ın a paper which 18 ın pre- 

paration GEORGE W McCrea. 
University, Edinburgh, Jan 12. 





The Nature of Tıme 


EDDINGTON 1 has argued that the second law of 
thermodynamics definitely requires a one-way flow 
of time, although all other physical laws are equally 
valid for +Zand -:£ Lewis? has taken the opposite 
stand, and concluded that entropy entails no tem- 
poral implications, hence time must be considered as 
twofold Both agree that consideration of an indi- 
vidual particle yields no clue to the dilemma 

Pressing Eddington’s ‘time’s arrow’ argument, 10 
appears theoretically possible to interconnect all 
elementary volumes of equal entropy in the universe by 
hyper-surfaces orthogonal to the time lines tangent to 
‘time’sarrow’ Since entropy isarelativity invariant, 
this would determine a unique lattice for separating 
space and time, contrary to the principle of relativity. 

It has occurred to us that since the only real argu- 
ment in support of one-way time ıs derived from a 
consideration of statistical assemblages, it may be 
that time itself 1s discrete and should be statistically 
treated To our knowledge this possibility has 
not previously been suggested, although Eve has 
recently pointed out the intimate association of fre- 
quency (and therefore time) with mass and energy, 
both of which have been found to be discrete 

Pursuing the thought a little further, if the unit of 
time were intimately connected 1n some way with the 
electron or proton, some hght might be shed on the 
mystery of quantum jumps Since h/me* has the 
dimensions of time, a possible value for a quantum of 
time would be 8 12 x 10-2sec obtained by substituting 
the mass of the electron for m 1n the above expression 

Tf time 1s found to be essentially discrete and stat- 
istical, then, since action and matter are already so 
accepted, the postulate of discrete or statistical space 
and electric or magnetic fields would also become 
highly probable F O WOLLASTON 

K. W MILLER 

Commonwealth Edison Company, 

Chicago, Ilhnois, Dec 20 


1 * Nature of the Physical World "", Cambridge University Press, 1928 

2 * Symmetry of Time ın Physics ” (Sewnce, June 6, 1930, p 560) 

an aes aida Importance of Frequency " (NATURE, Mar 22, 
1930, p 4 





Equipotentiahty of the Amphibian Eye Primordia 


THE experiments referred to below are concerned 
with the problem of the regulative power of embryonic 
anlage, the study of which has been taken to prove 
the equipotentiality of the eye primordia in am- 

hibian embryos in the stages following the closure 
of the medullary folds In Pleurodeles walth 1t has 
been shown? that two optic vesicles may fuse to- 
gether when that of the donor 1s transplanted in the 
close proximity of the optic vesicle of the host, keep- 
ing the same orientation of the normal position m the 
implanted eye The degree of fusion depends upon 
the size of the removed portion of the vesicle in the 
host, and varies from that of double eyes partially 
fused to single eyes of larger size than the normal, 
which have developed by complete fusion of the two 
optic vesicles, which regulate its size afterwards, 
provided that the lens 1s not double 

By transplanting the optic vesicle of the donor 
dorsally and ventrally, cramally and caudally, or in 
the outer portion of the vesicle in the host, 1t has 
been possible to show the morphogenetic equipoten- 
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tiality of the eye primordia. This 1s further shown by 
the fact that the anterior, posterior, ventral, dorsal, or 
medial halves of the vesicle may regulate and give 
rise to a normal but smaller eye. Such results have 
been extended by myself in further experiments on 
Triton, Axolotl, Rana esculenta, later by Detwiler ? 
in Rana fusca More recently, m some experiments 
on lens mduction in Rana catesbrana, I repeated my 
own experiments on the fusion with the same results 

The chief results concerning the extent of fusion 


| of two optic primordia in the experiments already 


described, together with the regenerative power of 
the optic vesicle or 1ts compensatory regulation, have 
been dealt with Our experrments have shown that 
the easiest way to get complete fusion 1s to remove 
a certan amount of the extemor part of the host 
vesicle, transplanting in its place the vesicle of the 
donor, with the same kind of operation, 1t has been 
possible to get the clearest cases of regulation in the 
medial half of the vesicle In this way the potentiahty 
of the optic vesicle’s constituents has been analysed, 
controlling each half of the vesicle delimited by the 
transversal, frontal, and sagittal planes 

It has been found also, m my fusion expe1iments, 
that there exists & very close relation between the 
behaviour of the lens and the fused eye Examples 
of such are cases ın which the lens ectoderm was not 
transplanted with the optic vesicle and the double 
eye arose with a normal size lens, cases of trans- 
plantation of the optic vesicle with the overlying 
ectoderm which gave rise to double eyes with double 
lenses, or cases of a single lens produced by the fusion 
of two lens primordia In the first ease the regulatory 
reduction of the size ın the double eyes seems to be 
accelerated, the same occurring in eyes with single 
fused lens, ın the latter case the presence of two 
lenses causes less regulation of the form and size of 
the eye, and in some eases this regulation does nob 
occur at all A point of particular interest which has 
been investigated more carefully 1s the reaction of 
nerve centres to the double eye (resulting from com- 
plete fusion of two optic vesicles), 1n which case the 
number of nerve fibres growing 1n the thicker nerve has 
been increased by the implantation of an additional 
optic vesicle There 1s always & very clear hyper- 
plasia of the central nervous system, and the amount 
of the grey matter in the wall of the mid-brain on the 
side opposite to the double eye increases because of 
the greater number of the ingrowing nerve fibres 

A similar reaction has been shown for a single eye 
transplanted 1n the ear region by May and Detwiler ? 
in Amblystoma, by May 4 ın Rana temporaria and Bufo 
vulgaris, but in this new condition established by a 
double nerve which belongs to a larger sense organ, 
this reaction has a particular significance for 1ts quan- 
titative nature These effects are closely simular to the 
hyperplasia found by Burrë in Amblystoma following 
the fusion of two nasal pits, and to the hyperplasia 
described by Twitty® when a large Amblystoma 
tigrinum eye 1s transplanted ın its normal position ın 
A punctatum embryos 

In my experiments the size of the larger eye, some- 
times double that of the normal and onginating by 
complete fusion of the two eye primordia, the normal 
and the grafted one, and the consequent disturbance 
of the number of ganglionic cells in the double retina, 
causes also a real shifting of the grey matter cells in 
the brain toward the ingrowth of the supernumerary 
nerve fibres. My new experiments in Axolotl? have 
shown the possibility of such an inerease of the 
amount of the grey matter as a result of the trans- 
plantation of a supernumerary single eye in a different 
region of the head, in other words, with ab- 
normal connexions with the brain in the olfactory 
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optic and otic region. This change of the grey 
matter occurs also in the brain tissue belonging 
to the donor which has been involved in the trans- 
plantation either in the anterior, middle, or posterior 
brain In any event, the shifting and increasing of 
cells in the grey matter are always quantitatively 
greater with a double fused nerve ‘Therefore the 
affinity between nerve centres and sense organs 18 
shown by a reaction of growth (cell division) which 
occurs in the region corresponding to the super- 
numerary sense organ The latter, for that reason, 
must have a very clear influence on the development 
of nervous centres. 

These results are m harmony with the recent 
investigations of Harrison ê concerning development 
and growth of heteroplastically transplanted eyes 

P PASQUINI 
Department of Zoology, 
University of Rome, Italy. 





Periodic Fluctuations in a Vertical Temperature 
Gradient. 

THE accompanying diagram (Fig 1) suggests a 
striking example of wave motion 1n the vertical tem- 
perature gradient at St Hubert Airport, near Mon- 
treal, during a large mversion of lapse rate ın the 
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WIND VELOCITY 
Fia 1 


early morning of Oct 12, 1930 The upper curve 
shows the temperature at 100 feet above the ground 
minus that at 4 feet, ın degrees Fahrenheit. The 
lower curves show the velocity and direction of the 
wind at 60 feet 

Five complete waves occur in the vertical gradient 
between 0105 hours and 0520 hours, with an average 
period of about 50 minutes The gradient in question 
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was measured by platinum resistance thermometers 
continuously ventilated by a fan 

The barometer was very steady, and the wind 
unusually so At this tıme, the station was about 300 
mules from the centre of a large, slow-moving anti- 
cyclone about 1500 miles m diameter Very light 
winds had prevailed for three days, and unseasonably 
high daytime temperatures There 1s no information 
about cloud at this station at night, but the skies 
were cloudless for two days before and the day after, 
which renders 16 likely that the mght was clear The 
country to the south of St. Hubert (from which direc- 
tion the wind was blowing) 1s very flat for some miles. 

During more or less stationary anticyclonic condi- 
tions, fluctuations of the same general magnitude often 
occur in the early hours of the morning , but in this 
example the periodicity 1s especially apparent 


W E KwNowrzs MIDDLETON. 


Meteorological Office, 
315 Bloor Street, West, 
Toronto (5), Dee 15 





The Value of Mjm. 


Pror H S ALLEN has directed my attention to the 
short account in NATURE of Dec 13,p 942, of a recent 
paper by Sir Arthur Eddington, in which Sir Arthur 
suggests on theoretical grounds that M/m = (136)?/10 
— 1849 6 Prof. Allen in 1915 suggested! that a 
relationship of this type might be true 

Assuming that My/m=1850 6, and takmg the 
values of the Faraday constant and atomic weight of 
hydrogen as given by Birge,? I deduce 


e/m= (1 7119 + 0 0001,) x 107 
Now this 1s not only higher than I estimate,? 


1 7688, + 0 0006 
1767, +0001 x10, 


but also is higher than the values grven by Bırge,4 
higher than two recent determmations,? and higher 
than all the final values tabulated in the “Handbuch 
der Physik" (22, p 81)andinJ.J and G P Thomson's 
““ Conduction of Electricity through Gasses " (1,p 264) 
—with the exception of the one higher determination 
of Classen This seems to me sufficient evidence to 
show that Mp/m cannot be exactly 1849 6 There 
18, however, more evidence to this effect 

Using the estimate e[m- (1 7719 X 0 00014) x 107, 
together with Rydberg’s formula and Eddington’s 
equation hc/2re?= 137 (experimental evidence for 
which I explained in my December paper), I deduce 


e— (4 771, + 0 0004) x 10-10 
h= (6 537, + 0 0009) x 10-27 


(for the subsidiary data I have used Birge’s values). 
These estimates of e and h may at first seem accept- 
able enough but when they are compared with the 
determinations of h by five other methods as given 
by Birge,? using the graphical method given in my 
paper, 1t 1s found that all five deviate from the present 
estimates en the same sense As there 1s only a prob- 
ability of 1/16 of the five being all in error in the 
same sense, I can only conclude that this 1s moie 
evidence against the equation M/m= 1849 6. 
W N Bonp 
Department of Physics, 
University of Reading, 
Jan 3 


1 Proc Phys Soc, 27, p 430 

? Phys Rev, Supplement, vol 1, No 1, pp 1-73 
? Phl Mag, Dec 1930 

* Loc cit 

* Phys Rev 1930 

* Loe cit p 57 
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Giant Oysters 


Dr Orton! has given the dimensions and weight 
of two exceptionally large specimens of O edulis, which 
have led to interesting comparisons The closely 
allied southern Australian species, O sinuata (angast), 
normally grows to a large size, specimens l lb in 
weight being quite common The largest specimen 
of this species which I have seen weighed when wet, 
but without meat, 2 lb 3 oz , the dry shells weigh 
llb 44 oz This oyster is 64 inches long, 7 inches 
broad, and 3inches deep It was gathered ın George's 
Bay, Tasmania, and local residents informed me that 
they have seen considerably larger samples 

The largest oyster we have here in our collection 1s 
a specimen of O crista-gall from the Great Barrier 
Reef, North Queensland (Fig 1) It weighs (dry shells) 





Fie 1 —Ostrea erista-gall from the Great Barrier Reef, 
North Queensland 


4 lb 2210z When alive it probably weighed in the 
vicinity of 5 lb Its dimensions are length 9$ 
inches, breadth 64 inches, depth 44 inches This 
oyster had attamed a great age, as indicated by the 
extraordinary development of the umbo of the right 
shell, which 1s 34 inches long — Saville-Kent, in his 
** Great Barner Reef of Australia ", p 244, states that 
oysters of this species ‘‘not unfrequently weigh as 
much as from 5 to 7 lb, and have a diameter of from 
eight to twelve inches "' 

It will be interesting to leain which species of the 
world-wide genus Ostrea attains the largest size 


T C RovcHLEY 
Technological Museum, 
Sydney, NS W 


1 NATURF, Aug 30, 1930, p, 309 





Adhesive Forces ın Surface Films. 


Dr N K Apawm’s contention (NATURE, Dec 20, 
1930), that the molecules of a fatty acid on the sui- 
face of water may be held together by the mutual at- 
traction of the ‘ heads’, even when the hydrocarbon 
chains are in such violent agitation as to have lost 
all adhesive force, may be thrown into & moie pre- 
cise form by making use of the conception of the 
co-ordination of hydrogen,! which has also been 
described more pieturesquely as “‘Bigamous Hydro- 
gen" ? This conception serves to account for the form- 
ation of the acid fluoride 10n [FHF], but was first 
apphed by Pfeiffer,? so long ago as 1913, in order to 
account for the lack of acidic properties in o-hydroxy- 
anthraquinone 
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The interaction between contiguous - OH and 
>C= O groups, which Pfeiffer postulated, has already 
been used to account for the peculiar properties of the 
two radicals when united to form a carboxyl-group,* 
and for the formation of double-molecules both 1n the 
vapour and in erystals of carboxyhe acids It is, 
therefore, an obvious step to make use of ıb also to 
account for the adhesion between contiguous mole- 
cules in à monomolecular film of a fatty acid on the 
surface of water The three methods in which carb- 
oxyl - groups may be affected by this co-ordination 
may be indicated by the following formule, where the 
hydrogen is supposed to be under the influence of 
both of the oxygen atoms to which 1t 1s adjacent 


O O H—O 
—o JH —c€ »-— 
o^ O—H O 
Single molecule Double molecule 
| | | 
C NC C 
of N o4 No of No 
i Se Sos 
Monomolecular film 
T M Lowry 


Laboratory of Physical Chemistry, 
University of Cambridge, 
Dec 24 : 


1 Lowry and Burgess, Trans Chem Soc, 123, 1866, 1923 
2 Armstrong, NATURE, April 17, 1926 

3 Ann, 398, 152 

1G N Lewis,‘ Valence", pp 154-155 





Spectrum of Doubly Ionised Iodine 


Tris spectrum has been under investigation for 
some time past ın the visible and ultra-violet regions, 
and 16 has been found that a good many of the strong 
lines owe their o1igin to the terms of 20,P,, 20,P.,, 
and 20,P, electronic configurations All the quartet 
terms for these have been recognised, the lines 
ongmatmg from them having been obtamed by a 
consideration of the spectra of doubly 1omised indium, 
tin, and antimony which have been elucidated by 
various investigators In spite of the difficulties of 
correctly estimating the intensities of lines for highly 
1onised elements, the multiplets in the present case 
follow the usual intensity rules fairly well The 
20,(P,«-— P,) and 20,(P,<—P3;) lines are grouped 
about the region A4 3900 A and 3100 A respectively 
The following table gives the separations which occur 
between the components of a few of the principal 
multıple terms For the purpose of comparison, the 
corresponding separations in the analogous spectra 
of doubly ionised fluorine, chlorine, and bromine 
(already determmed by previous investigators) have 
also been included in the table 








| Elements Ett | Cl++ Br** 
IEEE S ike anaes func HMM 
| Atomic No 9 | 17 35 
v pano pP 211 | 358 | 518 
| level VP, - P; 319 | 520 | 838 
D,-D 115 | 260 | 332 
m xj raD, 190 | 430 | 576 
evel |y, D; 259 | 600 | 748 





Ful: details will be pubhshed elsewhere 


J B SETH 
Physies Laboratory, 
Government College, Lahore, 
Dec 29 
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Agricultural Field Experiments. 


In the correspondence on this subject 1n NATURE 
of Nov 29 last, p 843, “The Writer of the Article ”’ 
suggests that depth of sowing m wheat plays an 
important part in accurate field experiments Many 
years’ experience on the black cotton soils of Central 
India and on the alluvium of the Indo-Gangetic plain 
fully confirms this view Until quite recently, the 
practice among the cultivators round Indore was to 
sow wheat by means of a bamboo tube fixed behind 
the country plough The consequence was that 
many of the seeds germinated but the seedlings never 
reached the surface In dry years particularly, when 
many of the seeds were covered by large clods, a very 
uneven stand was obtained Some years ago, a 
member of the staff of this Institute, Mr K R Joshi, 
devoted a good deal of time to the study of this 
question, and found that much better and more even 
stands of wheat could be obtained by the two-coulter 
Gujerati drill, which deposits the seed in the moist 
layer of soil just below the dry surface mulch The 
cultivators are now rapidly changing their practice, 
and the drilling of wheat is now to be seen in many 
of the villages on the Malwa plateau I have myself, 
on the alluvial soils of the plains, often observed the 
deleterious effect of sowing wheat too far below the 
surface 

In both plant-breeding work on wheat and in 
variety trials, too much attention cannot be paid to 
correct farming procedure It is obvious in such 
questions that nothing can be gained by the applica- 
tion of formule and figures to the results obtained 
by poor agriculture 

ALBERT HOWARD 

Institute of Plant Industry, 

Indore, Central India, 
Dec 26 
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Wisdom in Words 
THE time may come, 


When the Gates cease to ruggle, 
When the Danes hald in juggle 
And the Brides can write no more, 


that Lamarckian moonshine will no longer be adum- 
brated in terms of Hibernian green and questions as to 
the meaning of hfe will be discussed ın language that 
has plain meaning Awaiting that far-off day, we 
may ask. ‘‘ What 1s the difference between a philo- 
sopher and a scientific man—can either, if there be 
two of them, be ‘as such’ ?" Mr Bartrum would 
treat them as beings apart The one term is Greek, 
the other Latin of sorts The one ıs a man who has 
and uses knowledge, maybe makesit The otheris a 
lover of knowledge, of wisdom, but 1t 1s impossible to 
love without having and using and even seeking for 
an increase 1n return Seeing that ıb 1s the business 
of the scientific man to know, truth 1s his clear concern 
in his every search Faraday, the screntific man ‘ par 
excellence ’ 1n history, ever the seeker after truth and 
wisdom, definitely elected to call himself a phelosopher, 
he also sought to use a clear language Surely, our 
present need is to get rid of the ‘ flossofer’ as such— 
the mere man of words, who but thinks he knows 

Is there more behind all this pother about evolution 
and vitalism—not to mention entelechy—than mere 
wo1d-slinging ? Have we not had more than enough 
of 1t to satisfy our present state of ignorance of 
intimate organic structure? That we can see the 
chromosome is wonder enough Letusleaveitat that, 
until we can put some real chemistry into its purse , 
all talk of 'autocatalysis' 1s Just meaningless, pre- 
tentious phrasing INQUIRER 
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Determination of the Velocities of Projectiles by 
Light Interception 


TH principle of the method for the determination 
of the velocity of projectiles described by Taylor and 
Wark in the issue of NATURE for Dec 27, p 994, has 
been used previously, notably by Kampé de Fénet, 
who published a full description, illustrated with 
some excellent photographs, in 1925 (Mem de l'Art. 
franc, vol 4, p 289) Using what was essentially a 
single but comparatively wide band of hght, a con- 
tinuous record was obtained of the flight of the pro- 
Jectile for a distance of 25 metres 

Consideration of the fight of solid projectiles has 
been helpful to us in our investigation of the solid 
particles sent out at high speed by coal-mining ex- 
plosives For this purpose, using our ‘ wave-speed 
camera’ (Safety in Mines Research Board, Paper 
No 29, 1926), we have developed a method of record- 
ing photographically the movement of rifle bullets. 
By this means we have obtained a continuous light 
interception record similar to those of Kampé de 
Fénet, but combined with a continuous Schlieren 
record of the atmospheric pressure waves and the 
powder gases, visible or invisible, sent out from the 
rifle 

The results have been embodied ın a paper which 
will be published at an early date 

W PAYMAN, 
D W WOODHEAD 

Safety 1n Mines Research Board, 

Research Station, Harpur Hill, 

Buxton, Derbyshire, Jan 3. 





School Natural History Societies 


It has been brought to the notice of the Correspond- 
ing Societies Committee of the British Association 
that a number of noteworthy scientific and natural 
history societies exist in connexion with public 
schools, of which the Committee would welcome brief 
particulars of their origin and development, together 
with an epitome of practical work attempted 1n their 
respective districts, especially where the observations 
have been published 

It would be a valued assistance to my Committee 
if any readers of NATURE could conveniently furnish 
me with the names of societies of this kmd known to 
them which, in their opmion, might be invited to 
contribute some particulars as to work accomplished 
to a repoit which 1t 1s proposed to prepare for the 
centenary meetmg of the Association in September 
next ] CLARENCE TIERNEY 

British Association, 

Burlington House, London, W 1, 

Jan 16 





Synthesis of Munyisthin 


A. MISTAKE in nomenclature has, through ow m- 
advertence, crept into our communication on the 
“ Synthesis of Mungisthin ", published in NATURE of 
Nov 15, 1930, page 761, which we hasten to rectify 

In hne 6, par 2, instead of “‘2-chloro-3 methyl - 
4 methoxy ",read “‘1 - chloro - 2 methyl - 3 methoxy", 
and in lines 8-9 of the same par , instead of “‘ 2 - chloro - 
3 methyl - 4 hydroxy ", read ‘1-chloro - 2- methyl - 
3 oxy” 

The mistake, which we very much regret, 1s due 
to our overlooking the fact that the position (24) in 
the formula of benzoyl benzoic acid becomes the 
position (1) 1n the formula of the anthraquinone 

P C Mirrer 
HAROGOPAL Biswas, 
22 Garpar Road, Calcutta, Dec 8 
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Present Status of Theory and Experiment as to Atomic Disintegration and 
Atomic Synthesis.* 


By Prof RosERT A Mirua, Calforma Institute of Technology, Pasadena, Califorma 


M* task 1s to attempt to trace the history of 

the development of scientific evidence bear- 
ing on the question of the origin and destiny of 
the physical elements I shall list ten discoveries 
or developments, all made within the past hundred 
years, which touch ın one way or another upon this 
problem and constitute indications or sign-posts 
on the road toward an answer 

Prior to the middle of the nineteenth century, little 
experimental evidence of any sort had appeared, 
so that the problem was wholly in the hands of the 
philosopher and the theologian Then came, first, 
the discovery of the equivalence of heat and work, 
and the consequent formulation of the principle of 
the conservation of energy, probably the most far- 
reaching physical principle ever developed 

Following this, and directly dependent upon 1t, 
came, second, the discovery, or formulation, of the 
second law of thermodynamics, which was first 
interpreted, and is still interpreted by some, as 
necessitating the ultimate ‘heat-death’ of the 
universe and the final extinction of activity of all 
sorts, for all hot bodies are observed to be radiat- 
ing away their heat, and this heat after having 
been so radiated away 1nto space apparently cannot 
be reclaimed by man This 1$ classically and simply 
stated in the humpty-dumpty rhyme As a natural 
if not necessary corollary to this was put forward 
by some, in entire accord with the demands of 
medieval theology, a Deus ex machina initially to 
wind up or start off this running-down universe 

Then came, third, the discovery, through studies 
both ın geology and biology, of the facts of evolu- 
tion—facts which showed that, so far as the bio- 
logical field 1s concerned, the process of creation, 
or upbringing from lower to higher forms, has been 
continuously going on for milhons upon millions of 
years and ıs presumably going on now ‘This tended 
to direct attention away from the Deus ex machina, 
to identify the Creator with his universe, to 
strengthen the theological doctrine of 1mmanence, 
which represents substantially the philosophic 
position of Leonardo da Vinci, Galileo, Newton, 
Francis Bacon, and most of the great minds of 
history down to Einstein 

Neither evolution nor evolutionists have in 
general been atheistic—Darwin least of all—but 
ther influence has undoubtedly been to raise 
doubts about the legitimacy of the dogma of the 
Deus ex machina and of the correlative one of the 
heat-death This last dogma rests squarely on the 
assumption that we, infinitesimal mites on a speck 
of a world, know all about how the universe behaves 
m allits parts, or more specifically, that the radiation 
laws which seem to us to hold here cannot possibly 
have any exceptions anywhere, even though that 1s 
precisely the sort of sweepmg generalisation that 
has led us physicists mto error half a dozen times 


* Retiring presidential address to the American Association for the 
Advancement of Science, delivered at Cleveland on Dec 


No 3196, Von 127] 


during the past thirty years, and also though we 
know quite well that conditions prevail outside 
our planet which we cannot here duplicate or even 
approach Therefore the heat-death dogma has 
always been treated with reserve by the most 
thoughtful of scientific workers No more crisp or 
more cogent statement of what seems to me to be 
the correct position of science im this regard has 
come to my attention than ıs found ın the follow- 
ing recent utterance of Gilbert N Lewis, namely, 
“ Thermodynamics gives no support to the assump- 
tion that the universe 1s running down” “ Gam 
of entropy always means loss of information and 
nothing more ”’ 

The zourth discovery bearing on our theme was 
the discovery that the dogma of the immutable 
elements was definitely wrong By the year 1900 
the element radium had been isolated and the 
mean lifetime of its atoms found to be about 
two thousand years This meant definitely that the 
radium atoms that are here now have been formed 
within about that time, and a year or two later 
the element hehum was definitely observed to be 
growing out of radium here and now This raised 
insistently the question as to whether the creation, 
or at least the formation, of all the elements out of 
something else may not be a continuous process— 
stupendous change in viewpoint the discovery of 
radioactivity brought about, and a wholesome 
lesson of modesty 1t taught to the physicist Buta 
couple of years later, uranium and thorium, the 
heaviest known elements, were definitely caught 
in the aet of begetting radium, and all the allied 
chain of disintegration products Since, however, 
the hfetime of the parent atom, uranium, has now 
been found to be a billion years or so, we have 
apparently ceased to inquire whence 1$ comes We 
aie disposed to assume, however, that 1t 1s not 
now being formed on earth Indeed, we have good 
reason to believe that the whole radioactive pro- 
cess 1s confined to a very few, very heavy elements 
which are now giving up the energy which was once 
stored up in them—we know not how—so that 
radioactivity, though ıt seemed at first to be pomt- 
ing away from the heat-death, has not at all, m 
the end, done so Indeed, 1t seems to be merely 
one mechanism by which stored-up energy 1s be- 
ing frittered away mto apparently unreclammable 
radiant heat—another case of humpty-dumpty 

The fifth significant discovery was the enormous 
lifetime of the earth—partly through radioactivity 
itself, which assigns at least a bilhon and a half 
years—and the still greater lifetime of the sun and 
stars—thousands of times longer than the periods 
through which they could possibly exist as suns if 
they weie simply hot bodies cooling off ‘This 
meant that new and heretofore unknown sources 
of heat energy had to be found to keep the stars 
pouring out such enormous quantities of radiation 
for such ages upon ages 
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The sixth discovery, and 1n many ways the most 
important of all, was the development of evidence 
for the interconvertibihty of mass and energy 
This came about in three ways In 1901 Kaufman 
showed experimentally that the mass of an electron 
could be increased by increasing sufficiently its 
velocity that 1s, energy could be definitely con- 
vertedinto mass  Aboutthesame time the pressure 
of radiation was experimentally established by 
Nichols and Hull at Dartmouth College, New 
Hampshire, and Lebedew at Moscow This meant 
that radiation possesses the only distinguishing 
property of mass, the property by which we define 
it, namely, mwnertia The fundamental distinction 
between radiation and matter thus disappeared 
These were direct, experimental discoveries Next, 
in 1905, Einstein developed the munterconvertibility 
of mass and energy as a necessary consequence of 
the special theory of relativity If, then, the mass 
of the sun could m any way be converted into 
radiant heat, there would be an abundant source 
of energy to keep the sun going so long as neces- 
sary, and all our difficulties about the lifetimes of 
the sun and stars would have disappeared But 
what could be the mechanism of this transforma- 
tion 2 

Then came the seventh discovery, which consti- 
tuted a very clear finger-post, pointing to the 
possibility of the existence of an integrating or 
bulding-up process among the physical elements, 
as well as in biological forms, in the discovery 
that the elements are all definitely buit up out 
of hydrogen, for they—the ninety-two different 
atoms—were all found, begmning about 1913 by 
the new method of so-called positive ray analysis, 
to be exact multiples of the weight of hydrogen 
within very small limits of uncertainty This fact 
alone raises very insistently the query as to whether 
they are not being built up somewhere out of 
hydrogen now ‘They certainly were once so put 
together, and some of them, the radioactive oneg, 
are now actually caught 1n the act of sphtting up 
Isit not highly probable, so would say any observer, 
that the inverse process 1s going on somewhere, 
especially since the process would involve no viola- 
tion either of the energy principle or of the second 
law of thermodynamics, for hydrogen, the element 
out of which they all must be buut, has not a 
weight exactly one in terms of the other ninety-two, 
but about 1 per cent more than one, so that since 
mass or weight had been found in the sixth dıs- 
covery to be expressible 1n terms of energy, the 
union of any number of hydrogen atoms into any 
heavier element, meant that l per cent of the total 
available potential energy had disappeared and 
was therefore available for appearance as heat 

When, about 1914—15, this fact was fitted by 
MacMillan, Harkins, and others into the demand 
made above in the fifth discovery for a new source 
of energy to keep the sun pouring out heat so 
copiously for such great lengths of time, 16 seemed 
to the whole world of physics that the building up 
of the heavier elements out of hydrogen under the 
conditions existing withm the sun and stars had 
been practically definitely proved to be taking 
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place This would not provide an escape from the 
heat-death, but ıt would enormously postpone it, 
that ıs, until all the hydrogen ın the universe had 
been converted into the heavier elements 

By this process, however, the suns could stoke 
at most but 1 per cent of their total mass, assum- 
ing they were wholly hydrogen to begin with, into 
their furnaces, and 99 per cent of the mass of the 
universe would remain as cold, dead ash when the 
fires were all gone out and the heat-death had come 
But about 1917 the astronomer began to chafe 
under the trme-limitation thus 1mposed upon him, 
and this introduced the eighth consideration bear- 
ing upon our theme He could get a hundred times 
more time—from now on, much more than that, 
because only a small fraction of the matter ın the 
universe 1s presumably now hydrogen—by assum- 
ing that, in the interior of heavy atoms, occasion- 
ally à negative electron gets tired of hfe at the pace 
1t has to be lived ın the electron world, and decides 
to end it all and commit suicide , but, being paired 
by Nature in electron-fate with a positive, he has 
to arrange a suicide pact with his mate, and so the 
two jump into each other's arms 1n the nucleus, and 
the two complementary electron lives are snuffed 
out at once, but not without the letting loose of 
a terrific death-yell, for the total mass of the two 
must be transformed mto a powerful ether pulse 
which, by being absorbed 1n the surrounding matter, 
is supposed to keep up the mad, hot pace ın the 
interiors of the suns ‘This discovery, or suggestion, 
to account for the huge estimated stellar lifetimes, 
of the complete annihilation of positive and nega- 
tive electrons within the nucleus, makes 1t unneces- 
sary to assume, at least for stellar lifetime purposes, 
the building up of the heavier elements out of 
hydrogen Indeed, ıt seems rather unhkely that 
both kinds of processes, atom-buuding and atom- 
annihilating, are going on together ın the same 
spot under the same conditions , so we must turn 
to further experimental facts to get more hght 

The ninth sign-post came into sight 1n 1927, when 
Aston made a most precise series of measurements 
on the relative masses of the atoms, which made 
it possible to subject to a new test the Einstein 
formula for the relation between mass and energy, 
namely, Z£— Mc? This Aston curve ıs one of the 
most illuminating finger-pomtings we now have 
It shows that 

1 FEmsteim's equation actually stands the quan- 
titative test for radioactive or disintegrating pro- 
cesses right well, and therefore receives new ex- 
perimental credentials 

2 The radioactive or disintegrating process with 
the emission of an alpha ray must be confined to 
a very few heavy elements, since these are the 
only ones so situated on the curve that mass can 
disappear, and hence heat energy appear, through 
such disintegration 

3 All the most common elements, except hydro- 
gen, are already in ther most stable condition, 
that 1s, thew condition of minimum mass, so that 
if we disintegrate them we shall have to do work 
upon them, rather than get energy out of them 

4 Therefore, man’s only possible source of 
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energy other than the sun is the upbuilding of the 
common elements out of hydrogen or helium, or 
else the entire annihilation of positive and negative 
electrons , and there ıs no hkehhood that either of 
these processes 1s a possibility on earth 

5 If the foregoing upbuilding process 1s going 
on anywhere, the least penetrating and the most 
abundant radiation produced by it, that corre- 
sponding to the formation of helium out of hydro- 
gen, ought to be about ten times as energetic as 
the hardest gamma rays, that 1s, 1t ought to corre- 
spond to about twenty-six million electron-volts 1n 
place of two and a half millon 

6 Other radiations corresponding to the only 
other abundant elements, namely, oxygen (oxygen, 
nitrogen, carbon), silicon (magnesium, aluminium, 
shcon), and iron (iron group), should be found 
about four times, seven times, and fourteen times 
as energetic as the ‘ helium rays ' 

7 The radiation corresponding to the smallest 
annihilation process that can take place—the 
suicide of a positive and negative electron—3á4s three 
hundred and fifty times as energetic as the hardest 
gamma ray, or thirty-five times as energetic as the 
‘helium ray ' 

This brings us to the tenth discovery, that of 
the cosmic rays These reveal * 

1 A radiation, the chief component of which, 
according to our direct comparison, 1s five times 
as penetrating as the hardest gamma ray, which, 
with the best theoretical formula we have relat- 
ing energy and penetrating power (Klem-Nishina), 
means a ray ten times as energetic as the hardest 
gamma ray, precisely according to prediction 

2 Special bands of cosmic radiation that are 
roughly where they should be to be due to the 
formation of the foregoing abundant elements out 
of hydrogen, though (for reasons to be given 
presently) no precise quantitative check 1s to 
expected except in the case of helrum 

3 No radiation of significant amount anywhere 
near where ıt 1s to be expected from the annihula- 
tion hypothesis, thus indicating that atleast 95 per 
cent of the observed cosmic rays are due to some 
other less energetic processes 

4 A radiation that ıs completely independent of 
the sun, the great hot mass just off our bows, and 
not appreciably dependent on the Milky Way or 
the nearest spiral nebula, Andromeda, one that 
comes in to us practically uniformly from all por- 
tions of the celestial dome, and 1s so mvariable 
with both time and latitude at a given elevation 
that the observed small fluctuations at a given 
station reflect with much fidelity merely the changes 
in the thickness of the absorbing air blanket 
through which the rays have had to pass to get to 
the observer 

This last property is the most amazing and the 
most significant property exhibited by the cosmic 
rays, and before drawing the final conclusions 1ts 
significance will be discussed For 1t means that 
at the time these rays enter the earth’s atmosphere, 
they are practically pure ether waves or photons 


* See articles by Milbkan and by Millikan and Cameron, Phys Rev, 
Dec 1, 1930, and rn press 
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If they were high-speed electrons or even had been 
appreciably transformed by Compton encounters 
in passing through matter into such high-speed 
electrons or beta rays, these electrons would of 
necessity spiral about the lines of force of the earth’s 
magnetic field and thus enter the earth more 
abundantly near the earth’s magnetic poles than 
in lower latitudes This 1s precisely what the 
experiments made during the last summer at 
Churchill, Manitoba (lat 59° N ), within 730 mules 
of the north magnetic pole, showed to be not true, 
the mean intensity of the rays there being not 
measurably different from that at Pasadena m 
lat 34° N 

Nor 1s the conclusion that the cosmic rays enter 
the earth’s atmosphere as a practically pure photon 
beam dependent upon these measurements of last 
summer alone It follows also from the high altı- 
tude sounding-balloon experiments of Milhkan and 
Bowen in April 1922, taken 1n connexion with the 
lower balloon flights of Hess and Kolhorster in 
1911-14 For m gomg to an altitude of 15 5 km 
we got but one-fourth the total discharge of our 
electroscope which we computed we should have 
obtained from the extrapolation of our predecessors’ 
curves This shows that somewhere in the atmo- 
sphere below a height of 155 km the intensity of 
the iomsation within a closed vessel exposed to the 
rays goes through a maximum, and then decreases, 
quite 1apidly, too, m gomg to greater heights 
We have just taken very accurate observations up 
to the elevation of the top of Pike’s Peak (4 3 km ), 
and found that within this range the rate of 
increase with altitude is quite as large as that 
found m the Hess and Kolhorster balloon flights, 
so that there can be no uncertainty at all about 
the existenee of this maximum Such a maximum, 
however, means that the rays, before entermg the 
atmosphere, have not passed through enough 
matter to begin to get into equilibrium with their 
secondaries—beta rays and photons of reduced 
frequency—in other words, that they have not come 
through an appreciable amount of matter vn getting 
from therr place of origin to the earth 

This checks with the lack of effect of the earth’s 
magnetic field on the intensity of the rays , and the 
two phenomena, of quite unrelated kinds and 
brought to light years apart, when taken together, 
prove most conclusively, I think, that the cosmic 
rays cannot originate even in the outer atmospheres 
of the stars, though these are full of hydrogen and 
hehum in a high temperature state, but that they 
must onginate rather in those portions of the 
universe from which they.can come to the earth 
without traversing matter in quantity that 18 
appreciable even as compared with the thickness 
of the earth’s atmosphere—in other words, that 
they must originate vn the intensely cold regions vn. 
the depths of interstellar space 

Further, the more penetrating the beta rays 
produced by Compton encounters, the greater the 
thickness of matter that must be traversed before 
the beam of pure photons which enters the atmo- 
sphere gets mto equilibrium with its secondaries , 
and until such equilibrium 1s reached, the apparent 
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absorption coefficient must be less than the co- 
efficient computed with the aid of the Klem- 
Nishina formula from the energy released in the 
process from which the radiation arises Now the 
Bothe-Kolhorster experiments of about a year ago 
show that when the energies of the incident photons 
are sufficiently high, the beta rays released by 
Compton encounters do indeed become abnormally 
penetrating so that ıt ıs to be expected that, for 
the cosmic rays produced by the formation of the 
heavier of the common elements lke silicon and 
iron out of hydrogen, the observed absorption 
coefficients will be somewhat smaller than those 
computed from the energy available for their 
formation This 1s precisely the behaviour which 
our cosmic ray depth-ionisation curve actually 
reveals At the highest altitudes at which we have 
recently observed (14,000 ft ), the helrum rays have 
reached equilibrium with their secondaries, and 
the observed and computed coefficients agree as 
they should For the oxygen rays the observed 
coefficent 1s a little lower than the computed value 
—about 17 per cent lower, for the silicon rays still 
lower—about 30 per cent, and for the iron rays 
considerably lower still—about 60 per cent all in 
beautiful qualitative agreement with the theoretical 
demands as outlined 

The foregomg results seem to point with much 
definiteness to the following conclusions 

l The cosmic rays have their origin not in the 
stars but rather in interstellar space 

2 They are due to the building up in the depths 
of space of the commoner heavy elements out of 
hydrogen, which the spectroscopy of the heavens 
shows to be widely distributed through space 
That helium and the common elements oxygen, 
nitrogen, carbon, and even sulphur, are also found 
between the stars 1s proved by Bowen's beautiful 
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[* the British Empire at the present time, 
geodetic operations are mainly confined to 
Canada, India, and South Africa The Dommuion 
and the Union are working principally for the 
more pressing needs of development , 1n India, on 
the other hand, apart from the necessity for 
revision, more attention 1s bemg paid to the 
interpretation of results The Great Trigonometri- 
cal Survey of India itself bemg long complete, 
triangulation 1s now bemg carried on in the outer 
zones—in Burma and on the Siamese frontier at 
the date of the last Geodetic Report 1 
The main triangulation in 1928-29 was executed 
with Wild theodolites, which gave very good results 
when the instruments were working Their axes, 
however, stiffened 1n the field, causing serious loss 
of time Surveyors cannot adjust the mstruments 
1n the field, and even the mathematical instrument 
workshop in Calcutta found adjustment difficult, 
though mere oling is simple if the method is 
known It was mtended to keep the older and 
heavier 12-inch theodolites at hand durmg the 
ensuing season, 1n case of further failures 
Precise levelling 1s perhaps the most economic- 
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recent discovery that the 'nebuhum lines’ arise 
from these very elements 

9 These atom-building processes cannot take 
place under the conditions of temperature and 
pressure existing 1n the sun and stars, the heats of 
these bodies having to be maintained presumably 
by the atom-anmibilating process postulated by 
Jeans and Eddington as taking place there 

4 All this says nothing at all about the second 
law of thermodynamics or the Warme-Tod, but 1t 
does contain a bare suggestion that if atom forma- 
tion out of hydrogen is taking place all through 
Space, as 1b seems to be doing, ‘it may be that the 
hydrogen 1s somehow being replenished there, too, 
from the only form of energy that we know to be 
all the time leaking out from the stars to mterstellar 
Space, namely, radiant energy This has been 
speculatively suggested many times before, ın order 
to allow the Creator to be continually on his job 
Here 1s, perhaps, a httle bit of expervmental finger- 
pointing in that direction But ıt ıs not at all 
proved or even perhaps necessarily suggested If 
Sir James Jeans prefers to hold one view and I 
another on this question, no one can say us nay 
The one thing of which we may all be quite sure 1s 
that neither of us knows anything about 16 But 
for the continuous building up of the common 
elements out of hydrogen in the depths of inter- 
stellar space the cosmic rays furnish excellent 
experimental evidence I am not unaware of the 
difficulties of findmg an altogether satisfactory 
kinetic picture of how these events take place, but 
acceptable and demonstrable facts do not, 1n this 
twentieth century, seem to be disposed to wait on 
suitable mechanical pictures Indeed, has not 
modern physics thrown the purely mechamstic 
view of the untverse-root and branch out of its 
house ? 


in India. 


ally important section of the revisionary geodetic 
work of the new net of 16,000 miles proposed, 
nearly one-half was completed m 1929 Levelling 
on hilly circuits appears to show that the shorter 
sights thereon contribute to accuracy as against 
longer sights 1n flat country , experience in precise 
levelling has given revised results on hilly cirewits 
in Ceylon which are practically as good as on the 
plains Indian investigations show that error due 
to differential refraction on steep slopes 1s negligible, 
and the greater part of the errors of closure 1s 
believed to be due to changing length of the 
staves ‘The results of leveling must he within 
limits of accidental and systematic error which are 
strictly defined, one notices that 55 per cent of 
one line was relevelled On the several lines—not 
yet, of course, referred strictly to M S L —the 
relative discrepancies between the new and the old 
measures do not ordinarily exceed 6 inches, but 
there are interesting exceptions Thus there is 
evidence of a sinkage around Ambala of about an 
inch per decade, attributed to removal of water 
from wells On the hne between Sukkur and 
Hyderabad the results of much levelling have given 


JANUARY 31, 1931] 


measures so discordant that 1t has been decided to 
abandon the hne India has hitherto used wooden 
staves, and xt ıs not stated if these have been 
rendered non-hygroseopie , change m length, which 
appears to have a diurnal range, being attributed 
to temperature In any event, staves with invar 
strips were to be substituted 

Heights are subject to orthometiic and dynamic 
corrections, the former to take account of the non- 
parallelism of the equipotential surfaces at different 
altitudes, the latter to refer all heights to a standard 
equipotential surface of sea-level at a mean latitude, 
m India 24° north The corrections are easily 
computed by formule, in which case they depend 
on theoretical, not observed, values of gravity 
The Director of the Geodetic Branch, Dr De Graaf 
Hunter, discusses the question of a rigorous investi- 
gation, and finds that the effect at Mussoorie, 7000 
feet, ıs 0 7 ft , he concludes that the severe labour 
involved in applymg a rigorous correction is not 
justifiable 1n hilly country and is unnecessary in 
flat country, even though im strictness values 
derived by formula give heights m an unknown 
unit above an unknown datum 

India controls tide-gauges at forty eastern ports 
and issues predictions An outstanding discrepancy 
in 1928 was 4 6 feet at Basrah on a certain date— 
not surprising at the mouth of great rivers and at 
the head of a great gulf By arrangement with the 
Admiralty, the tide-tables will be extended to 
sixty-eight ports ın the Indian Ocean, and they 
will be issued 1n cheaper form—sufficient evidence 
of the success of the Survey in deriving harmonic 
constants in a region where monsoons and unique 
tides must sometimes give rise to peculiar con- 
ditions 

It has been decided to re-map at least a portion 
of the Dependency on areas of conical orthomorphic 
projection , 1n such an 1mmense area the change- 
over will be gradual The areas proposed are 8° in 
latitude by 16? ın longitude In this matter South 
Africa and India represent extreme views, the former 
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the bounding parallels the scale error 1s about 
1/400, which will be reduced one-half by a scale 
factor The magnitude of the scale error and, 
perhaps more particularly, the rapid change of 
scale at the bounding parallels will doubtless evoke 
criticism 

The Survey has constructed a mural base for 
Such bases already exist at 
Sèvres and Teddington , yet the writer doubts if 
this 1s the best form of construction, even though 
the thermal expansion of the wall becomes fairly 
well known after some years 

In the course of the longitude campaign the 
variation of latitude was studied, the results 
appear to show a well-marked correlation with the 
moon's age, as already described ın NATURE? The 
mean longitude of Dehra Dün as derived from 
the Bordeaux and Rugby signals in 1928-29 ıs 
5 h 12 m 1179 s, precisely the same as in the 
longitude campaign of 1926 A Shortt clock was 
installed this year to supplement the Paefler 

The most interesting portions of the Report 
deal with gravity and the geoid in India , 16 would 
be impossible to deal adequately ın a short review 
with the wealth of material here provided The 
Director reaffirms his conclusion that conditions of 
approximately perfect Hayford isostasy are not 
met with in penmsular India, but the interested 
reader must be referred to the Report itself for a 
description of the numerous investigations Work 
with the Cambridge pendulum apparatus is being 
vigorously pursued, old values being revised and 
new stations added, with the object of having one 
station 1n every seventy-mile square 

The Survey of India has made remarkable con- 
tributions to geodesy 1n the past It 1s doubtful if 
any single volume has approached 1n interest and 


mstruction that of the year under review 
G T McC 


1 Geodetic Report, Vol 5, of the Survey of India From Oct 1, 1928, 
to Sept 30, 1929 Published by order of Brigadier R H Thomas, 
Surveyor-General 8vo, pp 150+29 charts (Dehra Din Geodetic 


Branch Office, 1930) 5s 3d 
adopting a width of 2? as against 8? in India At 2 Bomford, G, NATURE, June 8, 1929, vol 123, p 873 
Obituary 


TE death on Dec 28 of Prof Eugen Goldstem, 
head of the Astro-Physical Section of the Pots- 
dam Observatory, removes an. observer whose work 
on the phenomena which accompany the passage 
of electricity through rarefied gases 1s well known 
He was born at Glerwitz on Sept 5, 1850, was 
educated at the Ratibor Gymnasium and the 
Universities of Breslau and Berlin At Berlin he 
worked under Helmholtz at the electric discharge 
in vacuum tubes, and 1n 1876 his first paper on the 
subject appeared in the Berner Berichte, and was 
followed for fifty years by a long series dealing 
with cathode and anode rays and the influence 
of magnetic fields and of the dimensions of the 
discharge tube on the character of the discharge 
He maintained throughout that the luminous discs 
of the positive column were repetitions with de- 
creased intensity of the cathode glow His recent 


work was mainly on the complex discharge near the : 
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anode, but he 1s probably best known for his dis- 
covery of the anode or eanal rays He was awarded 
the Hughes Medal by the Royal Society 1n 1908 





WE regret to announce the following deaths 


Mr R G Lunnon, lecturer in physics at Armstrong 
College, Newcastle 

Dr A P Maudslay, president ın 1911-12 of the 
Royal Anthropological Institute, who was well known 
for his investigatzons of Mayan and Aztec sites in 
Mexico and Central America, on Jan 22, aged eighty- 
one years 

Mr H W Monckton, sometime treasurer and several 
times vice-president of the Geological Society, and 
vice-president and treasurer of the Lmnean Society 
up to the time of his death, on Jan 14, aged seventy- 
four years 

Prof C. Y Wang, professor of pathology m the 
Universiby of Hong-Kong, author of numerous papers 
on tuberculosis and. other bacterial diseases, on Dec 
16, aged forty-two years 
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News and Views. 


AT a recent meeting of the Council of the Um- 
versity of Bristol, an announcement was received with 
much gratification of two munificent offers for the 
endowment of research in physics, one from the 
Rockefeller Foundation and one from Mı W Melville 
Wills 
Herbert Wills Physical Laboratory as a centre of 
reseaich, the Rockefeller Foundation offered the sum 
of £50,000 to the University of Bristol for the endow- 
ment of research in experimental and theoretical 
physics, on condition that a further contribution of 
£25,000 for the same purpose was secured from other 
sources Mr Melville Wills, already a benefactor to the 
University, has most generously offered to give the re- 
quued sum of £25,000 ın memory of his late brother, 
the founder of the laboratory Thanks to this further 
act of beneficence by a member of the Wills family, 
the University has been able to accept the Rockefeller 
Foundation’s offer The laboratory was founded by a 
gift of £200,000 from the late Mr Henry Herbert 
Wills, and was opened in 1927 under the direction of 
Prof A M Tyndall A broad view of the term 
‘laboratory ' was taken, and a professorship in thed- 
retical physics was created so that the closest co- 
operation between theory and experiment might be 
effected ın the laboratory With the concurrence of 
the Rockefeller Foundation, the gift of Mı Melville 
Wills will be utilised for the endowment of the chair 
at present held by Prof J E Lennard-Jones in 
theoretical physics One portion of the Rockefeller 
gift will be devoted to researches in the field of mole- 
cular structure and the borderland of physics and 
chemistry, to which the laboratory has already con- 
tributed on both the theoretical and the expe1mmental 
sides After providing for certain other 1mmediate 
needs, the remainder of the gift will form a reserve to 
meet the growing requirements of the laboratory as a 
centre of research 


On Feb 5 occurs the centenary of the death of 
Commander Henry Foster, who m 1827 was awarded 
the Copley Medal of the Royal Society for his mag- 
netic observations made in the Arctic regions Born 
in August 1796, Foster was the eldest son of a clergy- 
man of Woodplumpton, near Preston, Lancs, and 
joined the Navy as a volunteer ın 1812 He served 
in various parts, and after the Napoleonic wars be- 
came known as a surveyor He accompanied Basil 
Hall to South America in 1820, served under Parry 
m the Hecla in 1824 and in 1827, and it was for his 
work in the Hecla that he was awarded the Copley 
Medal Promoted to commander, he was appointed 
to the command of the Chanticleer, commissioned by 
the Admiralty, at the request of the Royal Society, for 
determining the ellipticity of the earth Foster sailed 
in April 1828, visiting South America and the Cape 
and then Panama, where he unfortunately met his 
death by accidental drowning m the River Chagres 
His body was recovered and a monument was erected 
over his grave There 1s also a tablet to his memory 
in Woodplumpton Church Foster's pendulum ex- 
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Impressed by the possibilities of the Henry: 


periments, carried out at fourteen different stations 
between 10° 38’ north latitude and. 62° 56’ south lati- 
tude, were made with the most scrupulous regard to 
accuracy, and they were the most extensive series of 
experiments made up to that time After his death 
his papers were placed ın the hands of Baily, who gave 
an account of his work ın the seventh volume of the 
Memows of the Royal Astronomical Society 


“ BioLoavY and Statecraft’? formed the subject of 
a national lecture broadcast by Sir Walter Morley 
Fletcher on Jan 23 Sir Walter briefly epitomised 
the historical developments 1n biology, and emphasised 
the sudden speeding up of this development within the 
memory of hving man. Reasons were given for 
this sudden increase in speed of development, the 
chief two being the invention of the microscope and 
the use of experiment The latter, we think, forms 
the most important explanation of all Microscopy 
has just followed a serene type of development since 
its imeeption in the seventeenth century On the 
other hand, experimental biology, such as physiology, 
and the chemical aspects of mycology, entomology, 
and so on, are of much more recent development It 
was entomology, a comparatively recent science, that 
received Sir Walter's attention, based on his state- 
ment that insects are still our most destructive enemies 
and rivals Such insects will have to fight hard with 
pathological bacteria ın order to retain this distanc- 
tion As Sir Walter pointed out, the study of entomo- 
logy should receive more iecognitàion by the State. 
There are only 275 official entomologists 1n the British 
Empue, and we spend only a quaiter of the amount 
that the Umted States of America spend on this 
science Itisdifficult to ascribe this dearth of entomo- 
logists to any one factor We must not blame com- 
pletely, as Sir Walter suggests, the lacking ın scientific 
knowledge by our statesmen and those in admunistia- 
tive authority, for they are now offering great facilities 
for the training of entomologists, but, we believe, the 
root of the trouble 1s that such opportunities for 
training, offered by the State, have not yet been 
appreciated by men students Nevertheless, as we 
have often remarked, science must not become the 
tool of the State, but must always remain the con- 
cern of the State, and then, as Sir Walter said of 
biology, we shall be able to bring into our methods of 
statecraft the guidance of biological truth 


THe Representation of the People Bill, which has 
recently been issued, meludes a clause providing for 
the total abolition of university constituencies These 
constituencies were originated at the begmning of 
the seventeenth century by James I with the object 
of enabling unrversities to send grave and learned 
representatives to parliament As, however, men 
of scholarship are not now segregated and confined 
solely to universities, these constituencies were 
threatened with extinction just before the War ; 
though, smmce then, as stated in a leading article m. 
NATURE of Nov 4, 1922, they have become enhanced 
in prestige and extended application It ıs on this 
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latter observation that the case for the retention ETE EE tlie Gane forcdihocretentioncot "dmn bU mune happilvRObesr, rater than on th worle 
university constituencies should be based At the 
same time, some type of legislative reform 1s clearly 
necessary, if only to take account of modern develop- 
ments of universities In view of this progress, the 
present method of university representation 1s dis- 
tinctly old-fashioned and undesirable Plural repre- 
sentation of the older universities seems unnecessary, 
and a fuller representation of the newer universities 
is worthy of consideration The list of voters in 1929, 
which appears m the memorandum upon university 
representation submitted to the electors of the older 
universities, the substance of which appears onp 183, 
supports this view However this may be, the pro- 
posal to abohsh university constituencies altogether 
must raise strong protests from members of all parties 


THE university of to-day 1s not merely a collection 
of books as Carlyle suggested, neither 1s 1t just a place 
of advanced lectures followed by examinations and 
ultimately a degree At one time, ıt was, but now 
it 1s the head of, the power behind, the whole of our 
great system of education, without puttmg itself as 
the ‘ be-all and end-all’ of everyone who 1s being 
educated In more ways than one it influences 
all primary and secondary education, and has thus 
become a great, comprehensive entity Although 
we have a Board of Education with its specially 
appointed advisory councils and committees, repre- 
sentatives of universities—that is, representatives of 
our complete educational system, from five to twenty- 
five—are clearly deswable m Parhament, to safe- 
guard and advertise the aims and projects of one of 
the most essential features of our modern constitution 
It ıs therefore a httle surprising that a measure to 
abolish direct academic representation ‘should be 
brought forward at the present tıme, and especially 
by a government which has shown genume con- 
cern for the development of educational work of 
all types 


ALTHOUGH we have as yet m the British Isles no 
professedly and distinctively Children’s Museum on 
the lines of the many now existing ın the United 
States, still the movement here ıs progressing Indeed, 
under the curatorship of Miss Beatrice Hindshaw, 
the Horsfall Art Museum in Ancoats, Manchester, 1s 
already ın practice, 1f not ın theory, a museum for the 
boys and girls of that otherwise poor district In the 
Liverpool Museum, Dr Allan has been furnishing a 
Children’s Corner, and the boys, 1f not the girls also, 
of London are eagerly awaiting the treat promised 
them by Sir Henry Lyons at the Science Museum 
These are notable instances of what 1s being done, but 
the museum founded for children alone 1s yet unborn 
Itis, however, m embryo. A meeting held in London 
a few months ago decided “to found a Children’s 
Museum in London, to be a national and international 
centre, to educate and inspire the children of all races, 
and to stimulate child-lovers of the British Empire 
and the World”. 


To judge from the printed statement, the promoters 
of the Children’s Museum base their museum idea on 
the child’s woild as ıt appears to the child, or as ıb 
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might more happily appear, rather than on the world 
of the adult, to which the museum should gently 
introduce the child Stress seems to be laid on such - 
objects as toys, pictures, and models, and on such 
methods as marionettes, a children’s orchestra, 
theatre, dance hall, and fairy-tale rooms More seri- 
ous subjects are not definitely excluded, but science 
and natural history might well bulk more largely in 
the programme These schemes, however, haye a 
habit of growing according to circumstances rather 
than plan The important thing ıs to make a start 
in a house (or room) with some energetic curators 
(or even one only), and the gifts foi which the dis- 
tinguished supporters appeal will then flowin. The 
honorary temporary secretary ıs Mrs Chas E Dawson, 
8 Queen's Gardens, Laneaster Gate, London, W 2 


AT a meeting of the Ross Institute Industrial Anti- 
Malarial Advisory Committee ın December last, re- 
ports were recerved on anti-malarial work carned 
out in various tropical countries Dr G C Ramsay 
stated that in tea gardens in Assam he had been able 
to exclude hookworm disease and kala-azar as chief 
sources of sickness among the coohes The principal 
cause of sickness, inefficiency, and death was malaria, 
and the contiast between the malanal and the non- 
malarial gardens was extraordinary Mosquito con- 
trol consisted, in the first place, in studying those 
species in a district which cared malaria, and their 
habits, and then taking measuies directed especially 
against those species In his own distiict, Dr Ramsay 
found twenty species of anopheline mosquitoes 
present, but an intensive study proved that practi- 
cally only one (A smnwmus) carried infection The 
value and application of larvicides, oiling, and Paris 
green as anti-mosquito agents were described, and 
examples given of immediate improvement following 
their use Biological methods were also employed, 
such as encouraging the growth of certain swamp 
plants and destroying others Sir Malcolm Watson, 
principal of the Malaria Department, Ross Institute, 
confirmed Dr Hamsay's results He stressed the 
value of quinine m the treatment of malaria, provided 
it was used in sufficient doses over a sufficient period 
Plasmoquine might be a valuable adjunct to quinine, 
for ıt was claimed that this drug killed the sexual 
forms of the malaria parasite, which are those that 
infect the mosquito He pointed out that investiga- 
tion 1s required to explain why some anopheline 
mosquitoes carry malaria and others do not, and why 
a particula1 species may carry malaria ın one country 
and net in another 


Mr NICOLAUS, of the Selection Trust, speaking of 
the Rhodesian Copper Mines, stated that since the 
Ross Institute expedition to Northern Rhodesia the 
incidence of malana at one mine had dropped from 
27 per cent of population per month to only 8 cases 
pet month in a population of between 8000 and 9000 
At another mine, with a population of between 
10,000 and 11,000, since mosquito control had been 
inaugurated, the malaria incidence last Octobei was 
nine new cases only The Tata Iron and Steel Com- 
pany have also adopted a scheme of mosquito control, 
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drawn up by Sir Malcolm Watson, and report that 
the Noamundi Mine 1s now entirely free from both 
larval and adult anophelines, and that no new cases 
of malaria have occurred for some time The Burma 
Shell Group 1s to Join with the Ross Institute 1n an 
investigation of the ols available in India for oiling 
mosquito-breeding waters, so that the oil most suit- 
able for any place in cold or in hot weather may be 
selected The Ross Institute Industrial Anti-Malarial 
Advisory Committee was formed in 1928 to keep 
industry in touch with science, to make the tropics 
healthy, and expand the markets of the world It 
consists of representative members of industry and 
members of the Ross Institute The Ross Institute 
and Hospital for Tropical Diseases, Putney Heath, 
London, S W 15, 1s entirely supported by voluntary 
contributions 


THE annual general meeting of the Royal Meteoro- 
logical Society was held on Jan 21, when Mr R G K 
Lempfert was re-elected president The Buchan 
Prize, which is awarded biennially for the most ım- 
portant original papers eontributed to the Society 
during the previous five years, was presented to Dr 
C E P Brooks Mr R G K Lempfert delivered 
an address on the work of the Meteorological Office 
at the Royal Airship Works, Cardington of which 
Mr M A Giıblett, who lost his hfe m the disaster 
to the R101, was m charge The weather charts 
constructed from all available material for the 
study of the conditions over the area between 
Great Britam and India were deseribed ‘The 
greater part of the address was, however, devoted to 
describing the experimental investigation of atmo- 
spheric turbulence which is still m progress Four 
anemometer stations have been set up at Cardington, 
separated from one another by distances of about 
700 feet Each station 1s equipped for recording the 
direction and velocity of the wind on a very open time 
seale, so that the variations of wind from second to 
second can be examined Comparison of these de- 
tailed records from the four stations will furnish ım- 
portant information regarding the extent and m- 

tensity of the eddies which are always present ın the 

wind The importance of the eddying character of 
the air movement which we call wmd 1s being more 
and more recognised in the science of meteorology. 
The stresses and strams to which structures are ex- 
posed durmg gales are due to the eddies Fog forma- 
tion equally depends on eddy motion, though on a 
different scale, so does the distribution of atmospheric 
pollution Closely associated with the details of 
wind structure is the distribution of temperature m 
the vertical, and the arrangements made at Carding- 
ton, and also at Ismailia, for keepmg this rmportant 
meteorological factor under constant observation up 
to a level of 200 feet were described 


AN important feature of the work of the enlarged 
Rubber Service Laboratory of Imperial Chemical In- 
dustries, Ltd , opened at Blackley on Jan 22, 1s that 
devoted to rubber service for users of Vuleafor pro- 
ducts, and 1s intended to assist rubber manufacturers 
in the solution of problems which arise ın connexion 
with the use of accelerators, anti-agers, pigments, and 
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other products; but research work represents one 
of its chief activities Such research work includes 
studies on the new rubber substitutes, etc , prepared. 
by the treatment, polymerisation, and so forth, of 
vegetable oils and other organic compounds, with the 
object of developing new products for use in the 
rubber industry , also investigations aiming at the 
discovery of vuleanisation accelerators, anti-agers or 
anti-oxidants, anti-scorching compounds, ete , of 1m- 
proved properties, mtended to merease the hfe of 
rubber articles During the last few years, for ex- 
ample, the mileage hfe of & motor tyre has been in- 
creased from the order of 5000 to nearly 20,000 Other 
research 1s concerned with the properties of various 
rubber compounds and the development of improved 
methods of physical and chemical testing The 
laboratory 1s a normal development of the British dye- 
stuffs industry, with the other research laboratories 
of which 1t ıs in close collaboration The enlarged 
laboratory 1s the most completely equipped of 1ts type 
outside the United States of Amezica 


Iw one of his series of popular meteorological articles 
entitled “Why the Weather", issued by Science 
Service, Washington, DC, Prof C F Talman directs 
attention to important advances ın travelling comfort 
introduced in recent years in the United States On 
certain steamers that navigate tropical waters, and 
later on certain railway limes crossing very hot desert 
regions, arrangements for controlling the temperature 
and humidity of the air in saloons and restaurants have 
been successfully introduced Experiments on these 
Imes must lead to increased knowledge of the effect of 
various atmospheric conditions on human comfort, and 
16 18 to be hoped that they-will result eventually ın the 
carrying out of an important chmatological mquiry 
A vast amount of information has been accumu- 
lated about the temperature, humudity, wind, ete , in 
different parts of the world, but anyone confronted 
with statistics of this kind 1s apt to be misled as to the 
extent to which any very abnormal temperatures are 
hkely to give rise to discomfort, through mabihty to 
make a proper allowance for the other factors What 
1$ required 18 some system of reducing ordinary air 
temperatures to what might be called * virtual tem- 
peratures', so that the regions of greatest physio- 
logical heat and cold could be shown on climatological 
maps It ıs recognised that the ‘wet bulb’ ther- 
mometer 1s superior to the ordinary ‘ dry bulb ’ in this 
respect, but something more representative of human 
sensations than even the wet bulb 1s required There 
IS, for example, the difference of sensation between 
cloudy and clear weather, due to radiation effects, 
that should be taken into account. Meteorological 
statistics would clearly be rendered of very much 
greater practical value 1f work on these lines could be 
successfully carried out on a world-wide scale 


SIR Wirm BRAGG's Friday evenmg discourse on 
Jan 23, at the Royal Institution, on “The Scattermg 
of Light ’’, was the first to be given m the reconstructed 
theatre of the Royal Institution The subject of Sir 
Wiliam Bragg’s discourse had a historical connexion 
with the Institution In its earliest form it asked 
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for explanations of the blue of the sky and sea 
Prof Tyndall and the late Lord Rayleigh were 
among the earliest and most mmportant contributors 
to the solution of the problem Rayleigh put the 
theory on a sound basis, and explamed exactly why 
the blue is scattered more than the red, so that ıt 
was turned aside while the red passed on The 
same explanation was applicable to the colours of the 
rising and setting sun Rayleigh showed also that 
there was no need to postulate the presence of water 
vapour the molecules of the air itself were sufficient 
to explain the amount of the scattering In recent 
years the mterest of the subject has been greatly 
mereased by the discoveries of Sir C V Raman, of 
Calcutta He has shown that there is a form of 
scattermng hitherto not observed Some of the 
original hght ıs scattered with change of colour, 
and this change 1s capable of the most precise measure- 
ment Many workers in various parts of the world 
have extended Raman’s discovery and a new and 
most fascinating field of research has been opened 
up The change mentioned depends on the nature 
of the scattermg atoms and molecules, the properties 
of which are thereby made capable of closer observa- 
tion Moreover, the explanations of the new effects 
are more easily expressed m terms of the quantum 
or corpuscular theory of hght, and in this way the 
highly attractive mystery of the nature of light 1s 
still further enhanced 


Tue Annual Report of the Director of the US 
Bureau of Standards (Dr G K Burgess) to the 
Secretary of Commerce for the year ending June 30, 
1930, 1s a pamphlet of 53 pages which gives a short 
account of each section of the work of the Bureau 
The staff numbers 1161, the average salary 1s £490, 
and the total expenses for the year £588,000, an 
merease of £37,000 on last year The largest item, 
£54,000, 1s for tests of building materials, the next, 
£44,000, for standardisation of the products of in- 
dustry, and this work seems so much appreciated by 
the manufacturers that between 80 and 90 per cent 
of them are carrying out the recommendations of the 
Bureau in respect of between seventy and eighty 
commodities Industrial research has cost the Bureau 
£41,000, but forty-one associations and manufacturers 
co-operate with the Bureau and maintam ninety-six 
1esearch associates, eleven of whom work at the Bureau 
on radio and electrical problems, eight on cements, 
eight on petroleum and its products, seven on fuel, 
and seven on steam and high temperatuies The 
fee value of the tests carried out at the Bureau was 
£137,000 The present buildings are greatly over- 
crowded and a five-year building plan has been sub- 
mitted to Congress 


Some interesting particulars of the activities of the 
Bureau of American Ethnology are given in the 
recently issued forty-fifth Annual Report, which 
covers the period 1927-28 Miss Densmore has made 
additional studies of the music of the American 
Indian, both in the field and ın the laboratory Her 
remarkable collection of phonograph records now 
amounts to 1695 Study of the Columbia Basin and 
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Lower Snake River in Oregon by Mr N. W. Kreiger 
has revealed. a uniform culture, with some remarkably 
clearly defined locahsed specialisations ın tools and 
art designs It is expected that further mvestigation 
will show the relation between the culture of this 
area and the pre-agricultural south-west In two 
areas 1n particular the work of the staff of the Bureau 
requires mention In the south-western States the 
investigation of the Basket-makei and Pueblo cul- 
tures 1s producing some of the most notable results m 
American archeology Im Alaska, Mr Henry B. 
Collings, jun, and Mr T Dale Stewart, conducting 
investigations at Nunivak Island and along the ad- 
jacent coast, have found what 1s held to be the most 
primitive of all the Alaskan Eskimo Among the 
“ Accompanying Papers" two important contribu- 
tions, dealing respectively with the Salishan tribes of 
the Western Plateaux and the Thompson Indians, are 
edited by Prof Boas from the papers of Mr James 
Teit, whose intimate knowledge of the Thompson 
Indians was based on a residence among them of many 
years It 1s mteresting to note that Dr La Flésche’s 
record of an Osage war ritual was written down at 
the request of the Indians themselves to ensure 
correct rendering of the ritual at the next perform- 
ance The request 1s significant as indicating a desire 
to keep up old customs, which ıs losing ground in a 
struggle against the weakening of tribal memory 


THE Department of Zoology of the British Museum 
(Natural History) has recently recerved, as a donation 
from His Royal Highness the Duke of Gloucester, the 
skin and skull of a Menelik’s bushbuck (Tragelaphus 
scriptus menelrkr), and from Mr A S Vernay, a large 
collection of antelopes and other big game from 
Bechuanaland Recent donations from the Trustees of 
the Rowland Ward Bequest include a ratel, or ‘honey 
badger’ (Mellwora ratel), from Kenya Colony The 
ratel is found over a great part of Africa south of the 
desert region and in many parts of India The fore- 
lambs carry very large and powerful claws, which are 
used by the animal for burrowing Although a com- 
paratively common animal, 1$ 1s, owing to its nocturnal 
habits, but rarely met with, lrving amongst rocks or 
the roots of trees Ratels are practically omnivorous, 
feeding on honey, a variety of fruits, snakes, and some- 
times raiding poultry farms ‘They can attack bees’ 
nests with impunity, as the great thickness of the skin 
prevents any serious harm being done by the bees’ 
stings The Museum has also received a collection 
of more than 7000 specimens of land shells from Lord 
Howe Island and Norfolk Island , the land snails of 
these isolated islands are of importance for the study of 
geographical distribution, The Department of Botany 
has purchased the Z’ransactions (in manuscript) of 
the Society of Amateur Botanists, in two volumes, 
1863-64, from the library of Sir George Watt The 
Society was formed among the old students of M C. 
Cooke’s evening classes in botany, for artisans, held 
at Trinity Schools, Lambeth, where Cooke was head- 
master Many others joined who afterwards became 
eminent botanists, including J Britten, W Thiselton 
Dyer, Berthold Seeman, Worthmgton G Smith, and 
Henry Trimen The meetings were held first at the 
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Metropolitan Club, Edgware Road, and then over 
Robert Hardwicke’s shop 1n Piccadilly. Hardwicke’s 
Scerence Gossip was one result, another was the forma- 
tion of the Quekett Microscopical Club, which re- 
placed the Society 1n 1865 


Sir WiLLIAM Braae, Fullerian professor of chem- 
istry in the Royal Institution, has been elected an 
honorary member of the Institution of Electrical 
Engineers 


IT 1s announced in Sczence that Dr David White, 
senior geologist of the US Geological Survey and 
home secretary of the National Academy of Sciences, 
was awarded the Penrose Medal at the Toronto meet- 
ing of the Society of Economic Geologists 


THE one thousand dollar award of the American 
Association. for the Advancement of Science for an 
outstanding paper presented at the recent Cleveland 
meeting was given to Drs M A Tuve, L R Hafstad, 
and O Dahl, of the Department of Terrestrial Magnet- 
ism of the Carnegie Institution of Washington Their 
paper entitled ''Experuments with High Voltage 
Tubes ” was presented to the American Physical 
Society 


THE Society for Cultural Relations with Soviet 
Russia 1s considering the possibility of organising a 
tour of scientific institutes in Soviet Russia durmg 
July and August 1931 It ıs proposed to arrange for 
parties of British scientific workers engaged ın physical, 
biological, and medical research to visit and meet 
Russian workers engaged ın similar researches 
VOKS, the central mstitution im Moscow for 
organising cultural relations with foreign countries, 1s 
prepared to do everything possible to help the tour, and 
Intounst, the Soviet organisation for tourist parties, 
wil consider giving specially reduced travelhng 
charges Scientific workers desirous of joming such 
a tour are invited to write to the Secretary, Society 
for Cultural Relations with Russia, 1 Montague Street, 
London, W C 1 

W3EN the late Sir Patrick Manson was addressing 
the Section of Tropical Diseases at the annual meeting 
of the British Medical Association m 1898, he said that 
there was not one of his hearers who did not bewail 
the crass ignorance in which he had lightly undertaken 
the care of men’s lives in dangerous climates, nor one 
who could not pillory himself with the recollection 
of lives that perished owing entirely to the lack on 
his part of an elementary knowledge of tropical 
medicine Manson’s address came under the notice 
of Joseph Chamberlam, who took action which re- 
sulted ın the establishment of the London School of 
Tropical Medicme From that School, which Manson 
himself directed, and 1ts successor, the London School 
of Hygiene and Tropical Medicine, some 4000 medical 
officers have gone to the far corners of the earth, 
tramed in special post-graduate courses m tropical 
medicine At the School on Feb 3, 1931, Dr Philip 
Manson-Bahr will deliver a public lecture on “ The 
Dawn of Tropical Medieme, bemg an account of the 
Life and Work of Sir Patrick Manson" The chair 
will be taken by Sir Harry Goschen, Bart, and 
admission 1s free, without ticket 
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THE Ministry of Agriculture and Fisheries has 
recently issued two advisory leaflets, one on “ Swine 
Erysipelas" (No 17), another on “ Blackhead of 
Turkeys ” (No 20) Information is given on the 
symptoms, recognition, treatment, and modes of 
prevention of these diseases 


The annual ** Guide to the Spas and Marme Health 
Resorts of Great Britain and Ireland and New 
Zealand", by Dr R Fortescue Fox, has recently 
been issued (London J and A Churchill, ls net) 
Information 1s given on the climates of coastal resorts 
and inland spas, with indications regarding the 
ailments for which they are best suited ^ 


THE * South African Journal of Science TO)! “275 
which 1s the report of the South Afncan Association 
for the Advancement of Science, has just been pub- 
lished by the Association at J ohannesburg, price 30s 
net The volume contains a statement of the con- 
stitution of the Association, the presidential addresses, 
and a complete collection of the papers read and 
published An account of the meeting, including 
brief notes on some of the papers, appeared in NATURE 
of Nov 29, p 862 


A SECOND edition of the economie pamphlet No 112, 
entitled * The Cockroach, 1ts Life-history and how to 
deal with i6", by Mr F Laing, has recently been 
issued by the British Museum (Natural History) I6 
provides a general account of the commoner species 
of these insects that frequent buildings, ete , and dis- 
cusses means of their eradication This pamphlet 
will be found useful by anyone troubled with these 
pests, and 1s obtamable at the Museum in Cromwell 
Road, or through a bookseller, price 6d (postage ld ) 


THE Departmental Committee on Maternal Mor- 
tality and Morbidity ın an interim report which was 
pubhshed last July found that not less than one- 
half of maternal deaths ın childbirth are preventable 
under suitable conditions The Mimstry of Health 
has now issued a memorandum (Memo 156/M. C W ) 
with explanatory Circular (1167) to local authorities, 
directing their attention to this report, and urging 
them to exercise their full powers for the care of 
maternity Authorities are reminded that an addi- 
tional amount of £5,000,000 for the development of 
the maternity and child welfare services was included 
in the general Exchequer contribution under the Local 
Government Act, 1929 


Dr Epwarp R Werre, Director of the Mellon 
Institute of Industrial Research, announces that the 
Institute has lately begun a broad mvestigation into 
possible industrial uses for raw and refined sugar 
The research will be carried on by a multiple industrial 
fellowship sustained by the Sugar Institute, Inc, of 
New York, an organisation that represents the cane 
sugar refiners of the United States The investigation 
will be supervised by Dr George D Beal, assistant 
director of Mellon Institute, and by Dr Gerald J 
Cox, Senior Industrial Fellow Four chemists have 
begun the initial scientific research of the industrial 
fellowship, and additions will be made to this staff, 
as needed, from time to time 
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APPLICATIONS are invited for the following ap- 
pomtments, on or before the dates mentioned —An 
assistant lecturer ın phonetics at the Glasgow Tram- 
mg Centre of the National Committee for the Tran- 
mg of Teachers—The Director of Studies, Trammg 
Centre, Jordanhill, Glasgow (Feb 2) A graduate n 
engineering for physics, mechanics, mathematics and 
machine drawing at the Southall Technical Institute— 
The Principal, Southall Technical College, Southall, 
Middlesex (Feb 2) A junior demonstrator m physio- 
logy at the University of Durham College of Medi- 
emne— The Registrar, College of Medicine, Newcastle- 
upon-Tyne (Feb 2) A laboratory assistant m the 
Bacteriological and Pathological Laboratory, Birken- 
head—The Town Clerk, Town Hall, Birkenhead 
(Feb 6) A prmapal of the High Wycombe Tech- 
nical Institute—The Secretary for Education, Educa- 
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tion Department, County Offices, Aylesbury (Feb 7) 
A head of the engineering department of the Leicester 
College of Technology—The Registrar, College of 
Technology, Leicester (Feb 21) An assistant in 
the London Museum—The Keeper, London Museum, 
St Jamess, SW1 (Mar 14) An entomologist, 
under the Indian Research Fund Association, able 
to undertake independent mquwries on malaria m 
the field or laboratory—The Secretary, Indian Re- 
search Fund Association, Simla, India (Mar 31) A 
woman lecturer in geography at the Warrington 
Trainmg College, Liverpool—The Principal, Warring- 
ton ‘Tramimg College, Wavertree, Liverpool A 
full-tume teacher of draughtsmanship (engineering), 
under the London County Council—The Education 
Officer (S S 5), the County Hall, Westminster Bridge, 
SEI 


Our Astronomical Column. 


Light-Variation of Eros —Beob Zirk, No 3, con- 
tains some observations of maxima and minima of 
Eros, made at Hamburg-Grossborstel by M Beyer 
The principal period 1s still 5^ 16m 148, but the light- 
range 1s notably smaller than 1t was at the beginning 
of December Similar changes of light-range have 
been observed at other apparitions, they favour the 
theory that the planet 1s double, and that mutual 
occultations occur when the earth 1s near the plane 
of rotation, but not otherwise Duplicity ought to be 
detected by the great American telescopes at this 
near approach, if 1t exists Prof Yamamoto notes in 
U AI Cuc, No 309, that even if the variation arises 
from regions of very different albedo on the planet’s 
surface, 1t may cause the centre of light to be shifted 
some 0 1” from the centre of figure, which would be an 
appreciable amount in researches of such delicacy as 
ale now being carried out ‘There was a request to 
observeis with large instruments to try to observe the 
shape of the planet, but no reports have yet been 
1eceirved on the subject 


Locating the Sun's Corona —In Comptes Rendus for 
Nov 10,M Lyot, of the Meudon Observatory, describes 
work conducted by him during July and August last, 
at the observatory of the Pic du Midi, for detecting 
the sun’s corona without the unique conditions 
afforded by a total solar eclipse M Lyot states that 
from his observing station the purity of the atmo- 
sphere was such that, by the mterposition, m the 
optical train, of a metal disc slightly larger than the 
image of the sun formed by a 4-cm objective, the 
promimences at the sun’s limbs were clearly visible 
without recourse to a spectroscope Working under 
these conditions with a very sensitive polariscope, he 
explored the sky immediately surrounding the sun's 
dise It was found that the proportion of polarised 
light (the plane of which appeared to be radial) was 
1nsensible at about 6’ from the sun’s limbs but increased 
inwards M Lyot proved to his satisfaction that the 
origin of the polarisation was neither atmospheric nor 
mstrumental, and he concludes that he has observed 
the polarisation of the sun's mner corona Figures 
for July 29 and 31 derived from the observations made 
at various position angles at a constant distance of 
80” from the sun’s hmbs show two minima that 
. correspond to the position of the sun’s axis on those 
days A further substantiation was made by observing 
the strength and length of two bright lmes of the 
spectrum that were visible with a direct vision spectro- 
scope These hnes were evidently the coronal lines 
45303 and 36374, and their variation at different 
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position angles around the dise corresponded generally 
with the degree of polarisation observed These 
results are of great interest, for they indicate a means 
of studymg frequently certam attributes of the sun’s 
corona that have hitherto been available to observa- 
tion during the brief and mfrequent occasions of a 
solar eclipse 


Rotation of the Galaxy —Sir Arthur Eddington 
chose this topic as the subject for the Halley 
Lecture on May 30, which has been published at 
Oxford by the Clarendon Press After a brief historical 
sketch, he gives a proof of the formula published by 
Dr Oort a few years ago, which states that the radial 
velocities of the stars contain a term varying as twice 
the sine of their galactic longitude, this beng measured. 
from the centre of galactic rotation He notes that 
the same formula was published by Gylden in 1871, 
but did not then attract much attention 

The formula gives two alternative positions for the 
galactic centre, diametrically opposite to each other 
The one m Sagittarius is now selected, on other 
grounds, but Gylden chose the one m Gemini Prof 
Turner had also been led to the position in. Gemini 
by consideration of the two stellar drifts, but that 
method hkewise gave two opposite positions as pos- 
sible Dr Plaskett, m the George Darwin Lecture 
of the Royal Astronomical Society delivered last May, 
showed that the radial velocities of the stars of types 
O and B supported Oort’s position of the centre, and 
further indicated that the interstellar gas shares the 
rotation of the stars Sir Arthur Eddington notes 
that, owing to the viscosity of this gas, ıt does not 
appear that its rotation could be mamtamed ım- 
definitely , this tends to support the shorter time- 
scale that limits the duration of the stellar system to a 
few thousands of milhons of years, whereas the long 
scale gives millions of millions 

Galactic rotation gives an explanation of the fact 
that the quick-moving stars are all moving towards 
one hemisphere, these are really tbe laggards, and 
the sun 1s moving from them, not they from the sun 
Stars with high speed ın the rotational direction would 
escape from.the galaxy, the attraction of which could 
notcontrolthem They have already been eliminated 
Sir Arthur Eddington notes that the aspect of the 
spiral nebula ıs far from suggesting stability As our 
galaxy 1s believed to resemble them, this considera- 
tion also favours the shorter time-scale The rapid 
recession of the spirals, if taken as real, 1s shown 
to provide an aigument tendmg ın the same 
direction 


é 


178 


NATURE 


[JANUARY 31, 1931 


Research Items. 


The Klamath —In 1925 and 1926 Mr Leshe Spier 
visited the Klamath of southern Oregon to study 
their religion and social organisation, now a thing of 
the past, but of which the memory still exists among 
some of the elder people who still occupy their old 
home ‘The results of the mvestigation are published 
as vol 30 of the Unwersity of California Publications 
ın American Archeology and Ethnology The Klamath 
are the northern of two major dialectic groups of the 
Lutuami linguistic stock, of which the southern 1s 
the Modoc The Klamath have the ncher and more 
specialised culture They were first visited by whites 
in 1825 and 1826, at a time when the Snake Indian 
raids were at ther height These raids probably 
account for the fact that country between the Klamath 
and the Dalles on Columbia river was unoccupied It 
is probable that im historie times their highest number 
was about 1200 Owing to lack of adequate mforma- 
tion relating to the tribes of the region, ıt 1s difficult 
to place the Klamath in relation to surrounding 
cultures Their food habits and material culture 
generally follow the plateau peoples Although their 
river—the Wuliamson river—was a minor stream, 
they are as much a river people as the Thompson, 
Lilloet, and Sushwap ‘Their staple food was fish, 
supplemented by roots and seeds Deer and other 
game, though abundant, was not hunted Their mode 
of living was arbitrary and not decided by geographi- 
eal conditions Klamath and Modoc represent the 
southern boundary of the plateau culture, but they 
have a strong leaning toward north-eastern California 
The basis of their religious experience 1s that of the 
northern interior, the Columbia basin, and the north- 
west coast Specifically the resemblance appears m 
the circumscription of spirit-possession to the mud- 
winter month Details of shamanism, on the other 
hand, lnk with north-eastern California Social 
organisation 1s simple and lıke that of the basin and 
plateau in every particular 


Tuberculosis 1n Man and Lower Animals —The 
material for an important memoir under this title by 
Dr H H Scott (Medical Research Council, Spec Rep 
Serves, No 149 HM Stationery Office, 4s net) 1s 
derived from post-mortem exammations made by Dr 
Scott of 300 cases of fatal tuberculosis occurring 
among Chinese of the labourmg class m Hong Kong, 
and from similar examinations of a series of wild 
animals dying of tuberculosis while im captivity m 
the Zoological Gardens, London He also reports 
upon some cases of mycosis 1n animals, the lesions of 
which are not unlike those of tuberculosis Interestmg 
details are given of the kind of lesions and their dis- 
tribution and histology 1n the various anmals Thus 
in the dog, whitish circumscribed tumours with viscid 
or mucopurulent centres occur in the lungs, liver, 
and kidneys, which in their naked-eye appearances 
simulate cancerous growths Microscopically, the 
tubercle of the dog differs from that found m man 
and most other mammals by the absence of giant- 
cells In the parrot, which 1s susceptible to both the 
human and the avian types of the bacillus, pulmonary 
tuberculosis 1s rare and cutaneous infection 1s common, 
taking the form of lupoid or warty affections of the 
head Tuberculosis ıs of exceptional occurrence in 
cold-blooded animals and the bacilli are of several 
types Lesions may be present in the lungs, liver, 
and imtestine, and occasionally as a cutaneous infec- 
tion Mycoses are commoner ın birds than m mammals 
and double infection with tuberculosis is not infre- 
quent Dr Scott doubts the occurrence of tuberculosis 
among animals in the wild state 
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Musk-Ox ın Sub-Arctic Canada —In continuing the 
account of his expedition to sub-arctic Canada, to 
which we have already referred, Capt J C Critchell- 
Bullock discusses the habits of the musk-ox (Canadian 
Peld-Naturalst, Nov 1930, p 187) He does not 
agree with the notion that the musk-ox 1s a migratory 
animal It is gregarious, and the band may mdeed 
make periodical journeys, but these are usually due 
to lack of food in the northern haunts, where grass 
and willows do not grow so profusely as towards the 
southern hmut of their range Apart from such move- 
ments, they prefer to associate themselves with a 
chosen locality, where they remain indefinitely Nor 
does the author agree with the report of the Royal 
Commission of 1922 upon the musk-ox, as regards 
feeding habits Instead of showing preference for 
grass as compared with willows, moss, and hchens, 
as the report suggests, the musk-oxen of the Thelon 
district were only once seen to eat grass where young 
shoots of willow bushes were available The species_ 
has been practically exterminated about the head- 
waters of the Coppermine and Black’s Rivers, and 
the evidence suggests that the policy of conservation 
is not resulting in the increased numbers hoped for 
ln the musk-ox country there were fewer signs of 
wolves than anywhere else, but ıt 1s possible that the 
grizzly bear may do some damage, though the likeli- 
hood is that the inland Eskimo has more to do with 
the reduction of a species which may stil be said 
to be in no little danger of extermmation A good 
omen, however, was the observation of Capt Critchell- 
Bullock that calves composed almost one-third of the 
three bands he saw 


Hydatid Disease —This disease 1s a condrtion caused. 
by the developmental stage of a tape-worm which has 
its natural habitat m the intestine of the dog and 
occasionally in other carnivora The cystic or develop- 
mental stage 1s particularly met with in the sheep and 
in man, 1b 1s usually those who come ın contact with 
sheep who develop the disease The disease ıs ap- 
parently rare in China,and Dr H H Loucks, Depart- 
ment of Surgery, Peiping Union Medical College, m a 
paper entitled '' Hydatid Cyst", reprinted from the 
Nanonal Medical Journal of China, vol 16, pp 402- 
496, 1930, has been able to collect only twenty cases 
recorded 1n the literature, but durmg the last ten years 
he has been able to add twelve mo1e undoubted cases, 
and five others in which a diagnosis rested upon 
clinical evidence only Full details of the cases, with 
a review of the hterature on Chinese cases and a 
bibliography, are given 


Holacanthus bispinosus ın the Philippines — Mr 
Heraclio R Montalban, of the Division of Fisheries, 
Bureau of Science, Manila, records this handsome fish 
for the first tıme from the Philippines (‘‘ A Chaetodont 
new to the Philyppmes”’, Philippine Journal of 
Science, vol 41, No 3, March 1930) and re- 
describes ıt with a good coloured figure The de- 
scription 1s taken from two specimens, 78 5 mm and 
81 mm im length, from Lumbian Islands, Sulu , 
Archipelago | Previous records are from Zanzibar, 
Amboina, New Hebrides, Tahiti, Samoa, and the 
Hawanan Islands The fish bears some resemblance 
to Holacanthus multhspwwus Playfair, but is distm- 
guished at once from the latter by the absence of a 
shoulder blotch 


Fauna of Lancashire and Cheshire —An interleaved 
check list of the fauna of Lancashire and Cheshire 
(^A Check List of the Fauna of Lancashire and 
Cheshire", pt 1 Arbroath T Buncle and Co 
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5s net) has been edited with great care by the secre- 
tary of the Fauna Committee of these two counties, 
Mr A K Lawson, and has a preface from the pen 
of Prof W M Tattersall, of University College, 
Cardiff Twenty-two orders, ranging from Mammaha 
to Ohgocheta, are mcluded, and the number of insects, 
spiders, birds, fishes, mites, mammals, worms, and 
other creatures amounts to upwards of four thousand 
Mr Coward is responsible for the Mammalia (50 
species), Aves (288), Reptilia and Amphibia (both 6 
species), and non-marine Pisces (32) Of ants Mr 
Donisthorpe records 27 forms , there are 1920 Coleop- 
tera, 414 Hemiptera ın two almost equal divisions, 
and 157 Tenthredinide classified by Mr Britten Mr 
Lucas deals with the Mecoptera (3), Neuroptera (28), 
Paraneuroptera (23), and Orthoptera (34) There are 
22 species of Srphonaptera, and no fewer than 467 
Arachnida The latter, together with the Opiliones 
(15 species) and Pseudoscopiones (14), are treated by 
Mr Falconer, who, together with the Rev J E 
Hull, 1s responsible for the Acari (345 species) Prof 
Tattersall and Mr Britten record a hundred and one 
Crustacea, Dr Wilfrid Jackson 143 Mollusca, and the 
Rev Hildene Friend 42 Ohgochseta, or land and fresh- 
water worms, with nine different parasites found m 
the same Few counties can show so large a record, 
which is a testimony to the industry of the members 
of the county natural history societies and the re- 
corders 


Use of Compost for Turf —The use of compost ın 
horticulture ıs nothing novel, but ıt has been little 
employed for the improvement of turf A series of 
articles in the Journal of the Board of Greenkeepwng 
Research, vol 1, No 3, shows how ıt may be applied 
to golf greenkeepmg The preparation and usage of 
compost is dealt with by R B Dawson The term 
is applied to a mixture of soil and organic material 
pued up m alternate layers and allowed torot Heavy 
clay or pure sand should be avoided and horse stable 
manure 1s the most favoured type of organic matter, 
but peat moss, leaves, grass cuttings, spent hops, 
and seaweed are also mentioned as satisfactory The 
stack must be protected from ram, both to facilitate 
subsequent sieving and also to prevent putrefaction 
and loss of valuable fertilismg materials A compost 
heap 1s best started ın the spring and should be allowed 
to stand undisturbed for one or preferably two years 
before use, February and March being the best season 
for treating the turf The American system 1s to 
apply one ton (1 cub yd) of screened compost per 
month per 5000 sq ft usually accompanied with 
10-25 lb sulphate of ammonia However, consider- 
able benefit 1s obtamed with smaller quantities, and 
an application of one ton in the spring followed by 
monthly dressmgs of 5-10 cwt, to which sulphate of 
ammonia and sulphate of iron have been added for 
weed destruction, 1s suggested The chief objections 


against the use of compost are based on the possible : 


introduction of weeds This difficulty can be entirely 
overcome by sterilismg the compost before use, and 
practical details of the plant m use at the Malone 
Golf Club, Belfast, are described by J Henderson 
Baking appears to be the best method of procedure, 
and the cost of ls 6d per ton is not considered pro- 
hibttive The advantages from the use of compost 
are various It tends to level the turf and encourages 
bottom growth of grass, 1t acts as a valuable carrier 
for the distribution of fertilisers, itself supplying 
humus and small amounts of plant food, and also 
exerts a protective action under conditions of drought 
or frost 


Huygens and other Lens Makers of the Seventeenth 
Century —The addresses delivered by Dr P Zeeman, 
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Prof Picard, and others ın the hall of the Academy of 
Sciences at Leyden m celebration of the tercentenary 
of the birth of Christian Huygens on April 14, 1629, 
have been issued in pamphlet form by Pars of 
Amsterdam, along with Dr C A Crommelm's guide 
to the exhibit of Hugeniana m the Observatory, 
illustrations of apparatus, three portraits of Huygens, 
and a view of his home during a considerable part of 
his hfe in Holland. In a further pamphlet by the 
same publisher, Dr Crommeln gives an account of 
the lens makers of the seventeenth century, with por- 
traits and figures of their grinding apparatus Al- 
though Descartes mvented a grinding machine, he 
does not appear to have made lenses Huygens and 
his brother Constantin began to grind lenses in 1655, 
and illustrations of their machines are given, as well 
as those of Hooke, Hevelius, Maignan, and several 
taken from Zahn’s “ Oculus artificialis”’ of 1685 Gut- 
schoven, Calthof, Moechi, Reeves, Campam, Divmi, 
Hartsoeker, Spinoza, Leeuwenhoeck, and Le Bas are 
all mentioned as lens makers, but no details of their 
methods are grven Dr Crommelin’s pamphlet forms 
a valuable addition to the papers of von Rohr and 
Baxendall which have appeared recently 1n. the Trans- 
actions of the Optical Society | 


Interaction of a-Particles and Helium Nuclei —It 
has recently been shown by Dr J Chadwick that the 
collisions between a-particles of medium speed and 
hehum nuclei do not follow the law of the omgmal 
theory of scattering, but that they behave instead in 
a modified way because of mterference between the 
material waves of the two similar particles Dr 
Chadwick’s results were taken to as small velocrties 
of the particles as were conveniently studied by the 
scintillation method P M S Blackett and F C 
Champion, ın an investigation with a Wilson cloud 
apparatus, described m the January number of the 
Proceedings of the Royal Society, have now carried 
these further, and again obtamed good agreement 
between ther measurements of forks on e-particle 
trails at the end of the range imn helrum and the 
predictions of the wave-mecbanies The statistical 
element in this work is more important than in 
Dr Chadwick’s, ın spite of the fact that trails of 
about 50,000 a-particles from polonium were ex- 
amined, but the agreement remains, on the whole, very 
satisfactory A new result of importance which has 
been obtained meidentally m connexion with the 
present work is the relation between the speed of 
very slow a-particles and the residual range m air 
under standard conditions 


Isotopes of Zinc, Tin, Chromium, and Molybdenum — 
A description of the isotopes of these four elements, 
which have been successfully studied by the intro- 
duction of volatile methyl compounds and carbonyls 
into the apparatus, ıs given by Dr F W Aston m 
the January number of the Proceedings of the Royal 
Socrety In the case of zine and tin, the order of 
intensity of the isotopes has been revised and with 
the other metals new isotopes have been discovered. 
In all cases, very good agreement ıs found between 
the chemical atomic weight, as deduced from the 
masses and relative abundance of the various 180- 
topes, and that obtamed by the more usual direct 
chemical methods The actual numbers for these 
constants from mass spectrograph data are 
Zn=65 38,0 02, Sn=118 724008, Cr=52 001+ 
0 006, and Mo=95 97+006 Dr Aston has not been 
able to obtamm new results for cadmium and ger- 
manium Cadmium methyl, although chemically 
similar to zinc methyl, behaved 1n a totally different 
way in the discharge, cadmium depositing on the 
walls and disturbing seriously the normal beam of 
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rays Germanium was studied by germanium ethyl, 
by use of which ıt had already been shown that there 
are eight isotopes to this element, but no satisfactory 
quantitative results were obtained Dr Aston pro- 
poses io study germanium later with the methyl 
compound, but ıt appears that with cadmium it will 
be necessary to return to the more difficult technique 
of ‘anode rays’, by which its isotopes were first 
discovered 


Beam ‘Arrays’ in Short-Wave Transmissions — 
During the last three years the technique of short- 
wave transmission of electric waves through space 
has been rapidly developing It 1s mterestmg to 
remember that so far back as 1899, S G Brown took 
out a patent for an aerial which utilised the principles 
of interference now commonly adopted The first 
successiul high-speed radio telegraph service was 
inaugurated at Bodmin, Cornwall, in 1927 by Franklin 
and Marconi They developed a method of short- 
wave generation, which enabled engineers to design 
transmitters able to supply a large output at a steady 
frequency The transmitters used in short-wave 
transmission are ‘ arrays ’ of wires scientifically spaced 
and carrying currents m the correct phases so as to 
increase greatly the resultant field strength in a 
definite direction In a paper read to the Institu- 
tion of Electrical Engineers on Dec 3, T Walmsley 
described many of the beam ‘arrays’ which are used 
in different countries, and imn particular his own 
‘T W?’ aerial array which is used at the Post Office 
radio station at Rugby He pointed out that the 
question of suitable transmission lines to the ‘ array ' 
1$ of great importance The Marconi beam stations, 
the French and the German stations, all use concen- 
tric tube transmission limes Mr Walmsley, however, 
pointed out that the losses in open circuit lines 
are much less than most engineers think, and so they 
Can in many cases be usefully employed Provided 
that the currents in the limes are well balanced, 
the radiation losses are small There are losses m 
open circuit lines due to the ‘high frequency’ re- 
sistance, the proximity of the wires, the dielectric 
losses m the insulators, and the reflections from 
points on the creuit where the electrical constants 


change He suggested methods for reducing these 
losses 


Problems in Lighting Systems—-Dr W T Walsh, 
of the National Physical Laboratory, has contributed 
an interesting paper on photometric research to 
World Power for J anuary In considering the merits 
of any hghting system 1t 1s necessary to take ‘ glare’ 
into account It 1s found that the sensitivity of 
the eye is diminished four-fold if a hight source of 
sixty candles is placed 10 feet from the observer, 
when the line joming the source to the eye makes an 
angle of 3° with the hne of sight The rate at which 
the eye loses sensitivity when a hght suddenly appears 
and the rate at which it recovers when the glare 1s 
removed are bemg investigated There is at Ted- 
dington a model street, 500 feet long and 35 feet broad, 
which is well adapted for tests of street lighting 
fittings In particular, the reflection from the road 
surface when the light 1s incident very obliquely and 
the angle of view 1s nearly horizontal has to be studied 
Every material used as a road surface, no matter how 
rough ıt may seem, shows a large amount of specular 
reflection under these conditions When the road 1s 
shghtly worn the degree of polish is very marked 
Another problem that has been successfully solved ıs 
the most economical size of ‘ hght well’ to use for 
large blocks of buildmgs It ıs now possible from 
the curves and formule that have been published, 
to compute with sufficient accuracy the amount of 
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hght which will reach any point of a room facmg a 
hight well of given dimensions A problem of practical 
importance 1s to design a picture gallery so as to avoid 
the annoying reflections on the glass with which the 
pictures are covered ‘The only satisfactory solution 
appears to be to arrange the windows so that as little 
hght as possible falls on the spectators, while the full 
amount reaches the picture wall 


Chlorine Monoxide —Goodeve, ın the December 
issue of the Journal of the Chemical Socwty, describes 
experunents on the vapour pressure of chlorme mon- 
oxide, ClO, which mdicate that the boilmg-pomt 
at 760 mm pressure ıs 2 0? and not 3 8° as found 
by Goldschmidt The freezing-pomt is abnormally 
low, bemg -116° The value -20° reported 1n tables 
(without indication of the origin) is, therefore, much 
too high The vapour pressure curve of chlorine 
monoxide les above that of chlorine dioxide found 
by Partington and King, and considerably below that 
of chlorme The value of the Trouton coefficient 
indicates that the liquid 1s probably not associated 


Heats of Dilutton —Some accurate experiments on 
the heats of dilution of potassrum chloride in sugar and 
urea solutions at 25°, with concentrations below 0 1 
molar, are described by Lange and Robinson m the 
November number of the Journal of the American 
Chemacal Socwty The object of adding the non- 
electrolytes was to vary the dielectric constant of 
water and its rate of change with temperature, the 
values for pure water bemg used ın the case of solu- 
tions m which these substances were absent <A lmear 


relation at low concentrations with 4/c was found, but 
the curves for sugar and urea were different Although 
agreement with theory was not obtained, 1$ was con- 
cluded that the existing data on dielectric constants 
made exact comparison 1mpossible 


Nitrogen Tri-10dide —The composition of nitrogen 
1odide appears to vary according to the method of 
preparation, the ordinary substance being regarded 
as NI, NH, or NH,I -In the December issue of the 
Journal of the Chemical Society, Cremer and Duncan 
describe some experiments on the action of dry 
ammonia on 10dine bromide or, more conveniently, 
a polyhahde such as KIBr, which dissociates into 
potassium bromide and iodine bromide In these 
reactions NI, 1s formed The more stable dibromo- 
1odides, such as those of tetramethylammonium and 
trimethylsulphonium, do not react in this way, but 
form additive compounds with ammonia — The 10dide 
of nitrogen was obtamed by washing with water the 
product of the action of ammonia gas on the poly- 
halide, and was a black explosive powder 


Complex Salts of Bivalent Silver —Although silver 1s 
normally univalent, rts analogies with copper suggest 
that ıt should also function as a bivalent metal The 
earhest observations on bivalent silver salts were 
made by Barbier: in 1912 He obtamed a compound 
of argentic persulphate with pyridme, [Ag 4 py] S205, 
and in 1927 obtained the corresponding nitrate In 
the December number of the Journal of the Chemacal 
Society, G T Morgan and F H  Burstall describe 
some further co-ordmation compounds of bivalent 
silver in which both two and three diamine complexes 
(occupying two co-ordination positions) are present, 
indicating that the co-ordmation numbers 4 (as in 
Barbierr's compounds) and 6 are possible for bivalent 
silver The addendum employed was aat-dipyridyl, 
and the following compounds were obtained [Ag, 5 
dipy]S,0,, [Ag, 5 dipy](S,0,)., [Ag 3 dipy (NO) ; 
[Ag 3 dipy](ClO;),, [Ag 3 dipy](ClO,),, [Ag 2 
dipy(HSO,), 
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Prize Awards of the Paris Academy of Sciences. 


A the annual publie meeting of the Paris Academy 
of Sciences the prizes and grants for 1930 were 
awarded as follows 

Mathematics —The Poncelet prize to Arnaud Den- 
joy, for the whole of his mathematical work, the 
Francceur prize to Eugène Fabiy, for his work on the 
singularities of analytical functions 

Mechanics —The Montyon prize to Paul Le Rolland, 
for his work on the measurement of hardness by means 
of the pendulum, the Henri de Parville prize to 
Emile Duchéne, for his work 1n ballistics 

Ast: onomy —The Lalande prize to Nicolas Stoyko, 
for his theoretical and practical work on the calculation 
of planetary orbits , the Valz prize to Gilbert Rougier, 
for his work on photoelectric cells, the Janssen 
medal to Bernard Lyot, for his experimental work 
on the polarisation of light from the planets, the 
Pierre Guzman prize to Alexandre Véronnet, for 
his works on cosmogony, the La Caille prize to 
Mme Edmée Chandon, for her work on the tides of 
the Red Sea 

Geography —The Delalande-Guérineau prze to 
Féhx Olhvier, for his book * La topographie sans 
topographes ", the Gay prize to André Guillaumuin, 
for his work on the flora of the islands of the Pacifie , 
the Tchihatchef foundation to Jean Bathellier, for 
his contribution to the systematic and biological 
study of the Termites of Indo-China, the Binoux 
prize to Georges Poivilhers, for his work on the apph- 
cation of photography to topography 

Navigation —The Prix de ia Marine to Robert 
Bureau and Philippe Wehrle, for their meteorological 
woik m connexion with aerial navigation, the Plumey 
prize to Paul Régnauld, for his work on the strength of 
materials used ın the construction of steamships and 
boilers 

Physics —The La Caze prize to Henri Abraham, for 
the whole of his scientific work , the Hébert prize to 
Richard Langlois, for his memoir on asynchronous 
machines with rotating fields , the Hughes prize to 
Alexandre Dauvilher, for his work on the X-rays, 
the Clément Féhnx foundation to Jean Lecomte, for 
his work on the infra-red 

Chemistry —The Montyon piize (unhealthy trades) 
to Roger Dours, for his work on poisonous gases , the 
Jecker prize to Joseph Bougault, for the whole of hus 
work m organic chemistry , the La Caze prize to 
Georges Denigés, for the whole of his work m ana- 
lytical chemistry , the Cahours foundation to Lucien 
Andrieux, for his researches on the electrolysis of 
metalhe oxides m solution m fused boric acid, borates, 
or fluorides , the Houzeau piize to Paul Mondain- 
Monval, for his work m physical chemistry 

Maneralogy and Geology —The Cuvier prize to 
Maurice Gignoux, for the whole of his geological 
work , the Joseph Labbé prize to Jean Jung, for his 
geological work applied to prospecting for petroleum 
deposits 

Physics of the Earth —The Victor Raulin prize to 
Albert Baldit, for his work on the mfluence of the 
reef and nature of the soil on the meteorological 
elements 

Botany —The Desmaziéres prize to Frédéric Ba- 
taille, for his 1esearches in mycology , the Montagne 
prize to Pierre Allorge, for his work on the Muscinez 
and fresh-water Algæ , the de Pomcy prize to Mlle 
Aimée Camus, for the whole of her botanical work 

Anatomy and Zoology—The Da Gama Machado 
prize to Marcel Avel, for his experimental researches 
on the somatic sexual characters of Lumbricus , the 
Savigny foundation to Louis Parrot, for his studies in 
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the biting Arthropods, particularly m North Africa , 
Jean. Thore prize to Henri Bertrand, for his researches 
on the larval evolution and metamorphoses of the 
Coleoptera 

Medicine and Surgery —Montyon prizes (2500 
francs) to Marcel Aynaud, Henn Lagrange, and 
Lucien Viborel, honourable mentions (1500 franes) to 
Paul Blum and Ernest Schaaf, to Noel Fiessinger, 
Henri René Olivier and Maurice Herbam, and to 
Henn Fischer, citations to Charles Mayer and to 
Gustave Rappm , the Barbie: prize to Léopold Lévi, 
for his researches on the endocrme glands, the 
Breant prize between Julien Dumas (2500 frances), for 
his work on the bacdlus of dysentery, and Stefan 
Nicolau, Ian Alfred Galloway, and Mme Octavie 
Dimancesco-Nicolau , the Godard prize between Jules 
Janet, for his memoir on the diagnosis and treatment 
of blennorihagia in man and m woman, and Pierre 
Gley, for his work relating to the yellow body and 
ovulation , the Mege prize to Henri Vignes, for his 
book on gynecological physiology and medicine of 
women , the Dusgate prize to Henry de Varigny, for 
his work on death, true and false, the Belhon prize 
to Jean Bordas, for his work on the hygienic and 
economical treatment of manure, the Baron Larrey 
prize to Joseph Maisonnet, Daniel Petit Dutailis, and 
Théophile Alajouanme, for their memoir on the re- 
mote after-effects of trepanning, the Alfred Dutens 
prize between Henri Bordier, for his memoir on dia- 
thermy and diatherapy, and Georges Bourguignon, 
for his work relating to chronaxy 

Physiology —The Montyon prize to Charles Porcher, 
for his book on milk from the colloidal point of view , 
the L La Caze prize to Maurice Doyon, for the whole 
of his work in physiology , the Pourat prize to Henn 
Delaunay, for his researches on the nitrogenous ex- 
cretion of the Invertebrates , the Martin-Damourette 
prize to Jean Régnier, for his researches on the m- 
fluence of hydrogen ions on physiological pheno- 
mena and on anesthetics, the Phihpeaux prize to 
Jacques Millot, for his work on the physiology of the 
Araneidez 

Statistics —The Montyon prize to René Roy, foi 
the whole of his work on the application of mathe- 
matics to statistics and economies 

History and Philosophy of Science —The Binoux 
prize (in equal parts) between Pierre Brunet and 
Niels Nielsen 

Works of Science —The Henri de Parville prize to 
Raoul Combes, for his work on the life of the plant cell , 


| the Jeanbernat-Doria prize to Henri Volkringer, for 


his book, '' The Stages of Physics ”’ 

Medals —Berthelot medals were awarded to Roger 
Douris, Joseph Bougault, Georges Denigés, and Paul 
Mondain-Monval 

General Prizes —The prize founded by the State to 
Georges Valiron, for his work on analytical functions , 
the Bordin prize to Louis Dangeard, for his cont11bu- 
tions to oui knowledge of the sea floor, the Lalle- 
mand prize to Michel Raoul May, for his work on the 
neivous system and the grafting of sense organs , the 
Vaillant prize to Robert Perret, for his topographical 
and geological map of the mountains between the 
valleys of Chamonix and Sixt , the Le Conte prize to 
Ehe Cartan, for the whole of his mathematical work , 
the Houllevigue prize to Georges Giraud, for the whole 
of his work on partial differential equations, the 
Saintour prize to Ehe Ivanow, for his researches on the 
artificial impregnation of mammals , the Jules Mahyer 
prize to Constantin Dawydoff, for the whole of his 
researches in zoology and especially on the embryo- 
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geny of the Vertebrates, the Henry Wilde prize be- 
tween Maurice Leriche (2000 francs), for his palzeonto- 
logical researches, and Ferruccio Zambonim, for his 
work in mineralogy, the Caméré prze to David 
Wolkowitsch, fo: his memoir on the applications of 
geometry to the stability of constructions , the Gus- 
tave Roux prize to Mare André , the Thorlet prize to 
Adolphe Richard , the Albert I of Monaco prize to 
Lucien Cuénot, for his biological work 

Special Foundations —The Lannelongue foundation 
to Mmes Cuscoand Ruck, the Héléne Helbronner- 
Fould prize to the late Mme Yves Delage 

Prizes of the Grandes Écoles —The Laplace prize to 
Henri Feltz, the L E Rivot prze between Hen 
Feltz, Pierre Juhen Couture, Émile Bideau, and 
Camille Hen11 Foin 

Foundations for Screntific Research —The Gegner 
foundation to Désiré Bois, for his book on the history, 
utihsation, and culture of plants used for food, the 
Jérome Pont: foundation to Robert Forrer, for his 
work on magnetism , the Hirn foundation to Maurice 
Kraitchik, for his studies in the theory of numbers , 
the Henri Becquerel foundation to Jean Thibaud, for 
his work on X-rays of long wave-length and the 
joining up the ultra-violet and X-ray spectra, the 
Victor Noury foundation between Augustin Boutaric 
(3000 francs), for his work on colloids, Henri Baulig 
(3000 francs), for his book on the central plateau of 
France and 18s Mediterranean border, morphological 
study, the late Franz de Zeltner (2000 francs), for his 
work in western Africa, Pierre Lamare (2000 fiancs), 
for his geological 1esearches 1n the Yemen , and Ray- 
mond Hovasse, for his biological and zoological work , 
the Charles Bouchard foundation to Léon Binet, for 
his experimental researches on apparatus for per- 
fusion and artificial respiration, the Henry Le 
Chatelier foundation to Marcel Ballay, for his re- 
searches on the beryllium alloys, the Pierre Lafitte 
foundation to Raymond Jouaust, for the whole of his 
work on radio-electricity , the Roy-Vaucouloux foun- 
dation to Joseph Magrou, fo1 his work on the produc- 
tion of tubercles and galls ın plants 


TRE LouTREUIL FOUNDATION 


Ihe Academy has considered twenty-nine applica- 
tions for grants from this fund, and has made the 
following twenty-two awards, amountng in all to 
121,000 franes 

l Researches on Definite Problems —10,000 francs 
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to Louis Dunoyer, for the extension of his researches 
on photoelectrie cells, 5000 francs to Raymond 
Ricard, for his researches on the spark spectra of 
metals, 5000 francs to Jacques Duclaux, for his 
work on the measurement of the transparency of 
the atmosphere, 4000 franes to Maurice Fontaine, 
for his researches on the physiology of marme 
organisms, 3000 francs to Francois Maignon, for 
the continuation of the study of the influence of 
the seasons and of the genital glands on respiratory 
combustion , 3000 francs to Gabriel Petit, for his 
researches on the grafting of endocrine glands , 3000 
francs to Jean Verge, for his reseaiches on d'Herelle's 
bacteriophage and its applications in vetermary 
medicine , 4000 fianes to the viticulture laboratory 
of the National Hygronomic Institute (Director, Pierre 
Viola), for various researches in plant pathology now 
In progress 

2 Voyages and Exploration —5000 francs to Charles 
Allua:d, as a contribution towards an expedition 
to the southern Sahara, 3000 francs to Norbert 
Casteret, for his speleological explorations in the 
Pyienees , 4000 francs to Auguste Méquignon, for the 
continuation of his entomological researches in the 





| Azores archipelago 


3 Purchase of Material —3000 frances to Emilio 
Damour, for the completion of the installation of the 
glass laboratory at the Conservatoire national des 
arts et métiers , 3000 to Jean Georges Lafon, to com- 
plete the installation of electro-cardiography at the 
physiological laboratory of the National Veterinary 
School of Toulouse, 1000 francs to the Arcachon 
Scientific Society, as an aid to building 

4 Inbrarves —15,000 francs to the National Museum 
of Natural History, for producing a catalogue of the 
books contained in the laboratory hbranes, 12,000 
francs to the Lyons National Veterinary School, and 
4000 francs to the Toulouse National Veterinary 
School, for increasing their hbraries 

5 Publications —5000 francs for the Fauna of 
the French Colonies, 5000 francs to the French 
Federation of Societies for Natural Science , 15,000 
francs for the continuation of the catalogue of the 
scientific periodicals in the libraires of Paris, 5000 
francs to Emmanuel de Margerie, for the preparation 
of a geological map of Africa, 4000 francs to the 
Science Museum of Lyons, for assisting the publica- 
tion of a memoir by L Germain on the Helreides of the ` 
French fauna 


Fruit Cultivation in Great Britain 


AMONG the recent bulletins issued by the Ministry 
of Agriculture, those entitled ‘ Fruit Production 
—Tree Fruits, No 2”, and “Frut Production—Soft 
Fruits and Nuts, No 4", are particularly welcome, as 
in the present economie condition of the commercial 
fruit-growing industry all available information as to 
the results of recent research should be studied by 
growers, and, where possible, apphed to the elucida- 
tion of the many problems connected with this highly 
specialised calling In these publications the amateur 
and the professional grower have access to much 
valuable advice, written in language at once clear and 
concise and not overburdened by technical terms 
The factors dealt with 1 the opening chapter on the 
planning and planting of an orchard merit close atten- 
tion, as miscalculations on these matters are of frequent 
occurrence and in after years are extremely difficult 
to rectify 
The question of shelter 1s dealt with briefly, but it 
1s difficult to over-emphasise 1ts importance in the 
economy of a commercial plantation, as losses from 
high winds occur annually, and are occasionally of a 


No 3196, Vou 127] 


very serious character Three conifers are 1ecom- 
mended as wind-breaks, but they are comparatively 
expensive An excellent shelter belt may be formed 
by planting a mixture of common larch and spruce 
fii, which in a young state may be purchased at a 
cheap rate 

Information as to progress made im classification 
and suitability of vegetatively propagated stocks for 
various purposes 1s extremely helpful, as many 
amateurs fail to realise the influence of ‘ pedigree’ 
stocks on the future behaviour of their trees It is 
suggested that vegetatively propagated stocks, such 
as East Malling Types X, XII, XIII, XV, and 
XVI, may replace seedhng stocks, but the existence 
of numerous orchards contammg very large but 
possibly unremunerative apple trees testifies to the 
vigour of the stocks employed by earlier planters, and 
further information 1s desirable as to the ability of 
these standardised stocks to withstand the deleterious 
effects of grass 

The bulletin rightly stresses the importance of a 
rigid selection of plum stocks, and condemns the 
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practice of utilising suckers, carelessly taken from 
plum orchards for propagation purposes, owing to 
the risk of working stocks infected. with ‘ silver leaf ’ 

The thorny subject of pruning is dealt with in a 
masteily manner, and the section devoted to this 
important operation will appeal to the many amateur 
fruit-growers who, owing to well-meant but occasion- 
ally contradictory suggestions of numerous advisers, 
are hopelessly at sea on this matter The general 
principles are clearly indicated, 1t 1s pointed out 
that no hard and fast rule can be applied to all 
species and varieties, but that the system of pruning 
should be modified in accordance with their special 
characteristics 

It 1s doubtful if the extended commercial cultiva- 
tion of pears 1n Great Britain 1s worthy of considera- 
tion, as imported produce of high quality 1s now avall- 
able for the greater part of the year Much useful 
information respecting up-to-date storage methods 
18 contained ın a chapter devoted to this subject, but 
further research 1s needed 

Renovation of old orchards and the control of pests 
and diseases of fruit trees are ably dealt with, and the 
bulletin should be in the hands of all who wish to see 


an improvement in the general standard of fruit 
eulture, and are interested 1n the future of an 1mport- 
ant home industry 

Bulletin No 4 deals with ‘soft fruits’, which now 
form an important section of the British fruit in- 
dustry, and its contents comprise the more important 
results attained by research workers, and also details 
of sound cultural methods 

The descriptive lists of standard commercial 
varieties should be of great assistance to intending 
planters, and information respecting varieties suitable 
for canning will enable growers to cater specially for 
this purpose Black currants and gooseberries in 
recent years have failed to give remunerative 1eturns, 
and the aiea devoted to these crops will probably 
decrease Figs and melons are among the fruits 
included 1n the bulletin, but their commercial cultiva- 
tion 1s likely to remain ın the hands of a comparatively 
few growers Cob nuts and filberts realise high prices 
and there appears to be ample scope for their extended 
cultivation , the nut 1s not fastidious as to soil, but 
possibly the prevailing system of land tenure ıs 
responsible for the small area devoted to this and 
other ‘ permanent’ crops 


Rainfall of the United States. 


QUPPLEMENT Number 34 of the Monthly Weather 
Remew of the United States Department of 
Agriculture 1s & summary giving the main results of 
fifty years of organised rainfall measurement, in the 
form of daily, fortmghtly, monthly, and annual normals 
of precipitation for the regular first order stations of 
the US Weather Bureau 
The need for a revision of the normals for the United 
States available before this publication appeared arises 
from the fact that the last revision was made so long 
ago as 1907, smce when many new stations have been 
started The new normals all 1efer to the period 
January 1878 to December 1927 inclusive Where a 
complete record has not been available, the usual 
procedure has been adopted, namely, an adjacent 
station has been selected for which the full fifty years’ 
record 1s available, and 1ts measurements have been 
compared with those at the station with the incomplete 
. record throughout the period of overlap of the two 
records In this way the relative degree of wetness 
has been obtained, and thence a correction which, 
when apphed to the normal computed from the 
period of overlap, gives a close approximation to the 
required normal 
A publication of this kind, consisting of little more 
than a vast array of figures m tabular form, 1s clearly 





not to be regarded as reading matter m the ordinary 
sense even for the expert meteorologist It would, 
however, have been more neatly so had there been a 
key map showing the positions of all the places for 
which normals aie given, preferably with shaded oi 
coloured altitude zones, and any other features that 
might assist in explaining the gieat diversity ın the 
amount and seasonal distribution of the precipitation, 
which a careful inspection of the tables reveals For 
the work has under review the rainfall of a countiy in 
which virtually rainless areas exist side by side with 
areas of great altitude and wetness, where lofty 
mountain peaks force the moist westerlies from the 
Pacific to rise and undergo such dynamical cooling that 
a large proportion of their moisture 1s condensed to 
rainorsnow A rapid survey of the normal annual falls 
did not reveal any total that 1s not surpassed m the 
Lake District of England, but showed many smaller 
than can be found anywhere in the dry eastern low- 
lands of England and Scotland Yuma, Arizona, has 
the interesting annual normal of 3 47 inches, based on 
a full fifty years’ 1ecord 

In addition to its value in general climatology, this 
work 1s obviously of the first importance to American 
water engineers and to many of the industries of the 
States, particularly farming EVN 


Parliamentary Representation of the Universities of .Great Britain. 


T5 view of the clause relating to the abolition of 
university constituencies which appears m the 
Representation of the People Bul, the text of which 
has recently been issued, a joi memorandum has 
been submitted to the electors of the Universities of 
Oxford and Cambridge by their present parliament- 
ary representatives The memorandum gives a brief 
hıstory of university representation m Great Britain. 
In 1603 James I by a charter issued on the advice of 
Ins Attorney-General, Sir Edward Coke, granted to 
the Universities of Oxford and Cambridge the night, 
- which they have ever since enjoyed, of each return- 
mg two burgesses to Parhament. A smmilar right of 
representation in the Irish Parliament was accorded 
to Trinity College, Dublin, ten years later By the 
time of the outbreak of the War there were nine 
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university members ın the House of Commons, re- 
turned by the following constituencies . 





Voters 
Oxford (2) 6,895 
Cambridge (2) 7,145 
Dublin (2) . 5,020 
London (1) 6,070 
Edinburgh and St. Andrews (1) 11,319 
Glasgow and Aberdeen (1) 11,714 

48,163 


A large measure of parliamentary reform and a great 
extension of the franchise were undertaken by the 
Coahtion Government m 1918 Three new university 
constituencies, the Combmed English Universities, 
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the University of Wales, and Queen’s University, 
Belfast, were created, and the Scottish universities 
were awarded an additional member At the same 
time, reforms were effected m the qualification for 
the university vote which immensely increased the 
number of voters in the existing university con- 
stituencies, particularly m Oxford and Cambridge 
It was also enacted that whenever a university con- 
stituency returned two or more members, the elections 
should be conducted according to that vanety of 
proportional representation known as the single 
transferable vote 

As a result of these reforms, the unrversity con- 
stituencies, at the date of the general election in 1929, 
were as follows 





Voters 

Oxford (2) 15,770 
Cambridge (2) 23,978 
London (1) 15,558 
Scottish Universities (3) 43,192 
Combmed English Universities (2) 13,775 
University of Wales (1) ; 3,623 
Queen’s University, Belfast (1) 3,324 
119,220 


In place, therefore, of five constituencies (1f Trinity 
College, Dublin, be omitted) with 43,143 voters re- 
turning seven members, there are seven constituencies 
with 119,220 voters returning twelve members Nor 
is the process of expansion nearly completed, especi- 
ally at Oxford and Cambridge Although these two 
constituencies have more than doubled in numbers 
since the franchise was altered in 1918, they will un- 
doubtedly double themselves again in the next twenty 
years, as the existing regulations, which provide for 
the automatic registration of all British subjects who 
take degrees, gradually equate the number of voters 
with the number of living graduates of the university 
It may, therefore, be predicted that if the representa- 
tion of the universities ın Parliament ıs left undis- 
turbed for a generation, the twelve members will be 
representing a body of between 200,000 and 250,000 
graduates 

When. account 1s taken of the very large numbers 
of men and women students, from all grades of 
society, including those who began their education in 
our primary schools, who now make their way to 
Oxford and Cambridge, and of the still larger numbers 
who proceed to the Scottish and the modern English 
universities, of the pronounced success which has 
attended the efforts of the universities to provide a 
training suitable to students entermg on professional, 
commercial, or industrial careers , and of the fact that 
the general widening of the educational ladder has not 
yet had time to bear its full fruit, 16 18 claymed that 
graduates of the universities of Great Britain, as & 
whole, represent to-day, even more fully than they 
did half & century ago, that section of the community 
which exercises the greatest influence on the formation 
of public opinion 

Of 1263 men students matriculated at Oxford 
during the academical year 1928-29, less than half 
came from the English public schools Of the re- 
mainder, 179 were students from overseas, and 445 
were from secondary schools which do not rank as 
public schools Of these 445, no fewer than 223 had 
started their education ın publie elementary schools, 
which means that at any time there are about 750 
elementary schoolboys in residence at Oxford, and 
the proportion to the whole would be at least as large 
amongst the women students The evidence also 
shows that more than 45 per cent of Oxford under- 
graduates are in receipt of financial assistance without 
which their parents would be unable to give them a 
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university education The figures for Cambridge are 


similar, and at some of the modern English univer- 
sities more than two-thirds of the students began 
their education in the elementary schools 

Further justification for the existence of a small 
number of university representatives in the House of 
Commons ıs found m the special knowledge they may 
be expected to have of the needs of higher education 
and educational policy generally The mdependence 
from government control enjoyed by the universities 
of the British Empire can only be maintained by very 
cordial co-operation between the governing bodies of 
the universities and the Government of the day, and 
m the delicate negotiations which such co-operation 
constantly involves, the university members play a 
part which 1s essential, although it naturally does not 
bulk ın the public eye 

The university constituencies, by reason of their 
peculiar constitution, provide for the enfranchise- 
ment of a large number of men and women who would 
otherwise be without a vote Since the university 
voter 1s placed on the register for hfe, and can vote 
through the post, he carries his qualification with him 
wherever he goes, he can exercise 16 although, owing 
to a change of residence, he may be without an ordinary 
vote, or unable to travel to a constituency to exercise 
1t if he goes abroad, he ean appomt a proxy, and, 
with the recent extension of air mails, he can now 
exercise the franchise himself from a great many 
distant parts of the world A careful analysis of 900 
consecutive voters on the Oxford Register showed 
that no fewer than 75 had addresses overseas, many 
of them serving their country in distant parts of the 
Empire, which means that at Oxford alone the 
abolition of the University seat would disfranchise 
nearly 1500 overseas voters In the Scottish univer- 
sities the proportion of overseas voters ıs probably 
higher. 





University and Educational Intelligence. 


CAMBRIDGE —Applications aie invited for a re- 
search studentship at Emmanuel College, the maxi- 
mum annual value of which will be £150 and the 
pernod of holding two years or a possible third 
Preference will be given to candidates who have com- 
pleted one but not more than two years of research 
work Applications must be received by the Master 
of Emmanuel College by, at latest, June 30 


^ 


THe An Ministry announces that five hundied 
aircraft apprentices, between the ages of fifteen and 
seventeen yeais, are required by the Royal Air Force 
foi entry into the Schools of Technical Training at 
Halton, Bucks, and at Cranwell, near Sleaford, Lines 
They will be enlisted as the result of an Open Competi- 
tion and of a Limited Competition, to be held in the 
near future by the Crvil Service Commissioners and 
the Air Mmustry respectively Boys in possession 
of an approved first school certificate may be ad- 
mitted without other educational examinations The 
scheme offers a good opportunity to well-educated 
boys of obtaining a three-years’ apprentice course of 
a high standard The principal trades open to them 
are metal rigger, a new trade brought mto existence 
by the mtroduction of the metal aeroplane, which 
involves tramung in both fitting and sheet metal work , 
fitter (aero engine), fitter (armourer), wireless 
operator-mechanic, and electrician Full informa- 
tion regarding the examinations can be obtamed upon 
application to the Secretary, Air Ministry (Aircraft 
Apprentices’ Dept), Gwydyr House, Whitehall, 
London, SW 1 . 
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Birthdays and Research Centres. 


Feb 3, 1872 —Prof F J Coun, FR S, professor of 
zoology, University of Reading 


My chief studies at present are concerned with the 
history of zoological discovery 


Feb 4, 1875 —Dr Lupwia PRANDTL, For Mem RS, 
director of the Kaiser Wilhelm Institute for 
Research on Fluid Flow at Gottingen 


In the Wilbur Wright Lecture before the Royal 
Aeronautical Society in May 1927, I pomted out that 
after the very satisfactory explanation of the hft on 
aerofoils and of all gimular related problems, i6 is 
necessary to investigate the problem of resistance 
more closely, and that turbulence 1s an umportant 
factor m connexion with this latter question  Turbu- 
lence ıs that internal unrest ın fluid motion which 
produces a continual mmgling of fluid particles from 
the neighbourhood of the wall with those somewhat 
farther away, and as a result, frictional forces are 
mereased, but the stream-line pattern approximates 
more closely to the form calculated for ideal fluids 

During the last few years, the vestigations m my 
Gottmgen Laboratory have gone into the properties 
of turbulent flow in great detail, and have, in fact, 
produced several important explanations But much 
remains to be done, and much more work 1s necessary 
before the experimental results can be explained with 
the desired clarity 


Feb 5, 1866 —Sir ARTHUR KEITH, F RS , Hunterian 
professor and Conservator of the Museum of the 
Royal College of Surgeons 


I am contmuing my hfelong search for evidence 
bearing on the origin of man and of anthropoid apes 
Especially am I concerned with factors which regulate 
or influence development and growth 


Feb 6, 1852 —Dr Conwy Lrovypb MoraGan, ERS, 
emeritus professor of psychology m the Univer- 
sity of Bristol 


One who enters on his erghtieth year is not likely 
to be able to furnish an interim report of any new 
investigation now m progress More probably he 
asks himself What should I do were I near the start 
of my hfe-work instead of fast approaching 1ts close ? 

Reahsing that comparative psychology 1s still ın its 
infancy, I should concentrate attention for another 
lifetime on the earher stages ım the evolutionary 
genesis of mind in its natural process of concrescence 
I should still urge that, since maturity 1s, in each 
individual, a novelty emergent on infancy, 16 does not 
accord with sound method ın science to account for 
infantile (and even embryonic) occurrences in terms 
of mature processes if, on the available evidence, such 
processes are not as yet emergent in that mstance of 
concrescent advance which 1s under scientific con- 
sideration. 


Feb 6, 1871 —-Lieut-Col J STEPHENSON, FRS, 
Indian Medical Service (retd ), formerly lecturer 
in zoology in the University of Edmburgh 


The main objects of my anatomical and systematic 
work on the Oligocheta are (1) the tracing out of 
the course of evolution withm the group — certain 
families, for example, the Megascolecide, allow lines 
‘of descent to be traced within them with more and 
more certamty as our knowledge of the anatomy and 
distribution of their members increases , (2) to con- 
tribute to the science of paleogeography by means of 
an increasingly accurate knowledge of the earthworm 
faunas of the several regions of the globe Since earth- 
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worms for the most part spread only by their own 
slow progression in the ground, to a hfe 1n which they 
are absolutely confined, a knowledge of the distribu- 
tion of the various genera affords valuable material 
for determining the configuration of the land ın former 
epochs 


Societies and Academies. 


LONDON 


Royal Society, Jan 22 —P M S Blackett and F. C. 
Champion The seattenng of slow a-particles in 
hehum Mott has calculated the scattering of 
a-particles by helium atoms on the assumption that 
the particles mteract according to the inverse square 
law, that they have no nuclear spm, and that they 
obey the Eunstem-Bose statistics It ıs found that 
the scattering should vary periodically with changing 
angle and velocity, m fact, an mterference pattern 
should be obtained the scale of which depends on the 
velocity This theory has been tested by photograph- 
ing the collisions between slow a-particles and heliura 
atoms ın a Wilson chamber The results are in com- 
plete agreement with Mott’s theory —W A Bone, 
R P Fraser, and F Lake Explosions of mixtures of 
acetylene and electrolytic gas The disturbing influ- 
ence of successive additions of acetylene upon the 
uniformity of the initial flame movement m an ex- 
plosion of electrolytic gas attams a maximum when 
20 per cent of acetylene 1s present m the medium, 
thereafter declining, and eventually disappearing 
when 30 per cent of acetylene ıs present ‘There 1s a 
primary selective partial combustion of acetylene, 
C,H, + 0,=2CO+H,, in the flame front, followed, 
behind the flame front, by either (1), when sufficient 
oxygen 1s present, a highly lummous combustion of 
the nascent carbon monoxide, or (11) otherwise, by a 
thermal decomposition of any unburnt acetylene. 
The explosion of a C,H, + Oa + 2H, mixture 1s differ- 
ently affected by an equal dilution with argon or 
nitrogen —W A Bone and R P Fraser Flame 
speeds in the inflammation and detonation of CO-O, 
mixtures In the initial phase of ‘inflammation ’, 
and ın the final stage of ‘ detonation ’, the maximum 
flame speed for moist mixtures at atmospheric press- 
ure i$ obtained with a cerca 3CO + O, instead of a 
theoretical 2CO + O,, mixture  Dilution of the medium 
with either argon, helium, or nitrogen does not mater- 
ally alter the proportions of carbonic oxide and 
oxygen in the maximum-speed mixture Hence the 
point of maximum flame speed ıs principally deter- 
mined by the concentration of carbon monoxide, and 
the combustion of moist carbonic oxide 1s conditioned. 
by a prior ‘ excitation’ of rts molecules, which are 
then rendered combustible —C V Jackson Inter- 
ferometric measurements 1n the arc spectrum of iron. 
Ten limes ın the spectrum of the iron are in ar, 
between 4000 and 44400, have been measured by 
mterierometric comparison with the red hne of cad- 
mium or with the secondary standards of neon 
Sixty-eight lmes m the spectrum of the iron are ın air 
between A2300 and 43100 have also been measured 
mterferometrically The results are ın good accord 
with the wave-lengths recommended by the Inter- 
national Astronomical Union m 1928 


EDINBURGH 


Royal Society, Jan 12—] W Gregory The 
-Dalradian rocks of Scotland and the structure of the 
Southern Highlands The Dalradian rocks can be 
traced across the Southern Highlands of Scotland 
from Argyll to the Moray Firth and the coast 
south of Aberdeen The author m 1910 rejected the 
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generally accepted conclusion that the oldest Dalradian 
rocks outcrop along the southern border of the High- 
lands, and that there ıs an ascending series to the 
Mome gneiss to the north He regards the slates and 
grits to the south as a younger but still pre-Paleozoic 
series (the Lennoxian), and as composed of Dalradian 
debris, the Dalradian band as consisting of five series, 
with the youngest to the north, and the Dalradian 
beds as having been deposited on the southern flank 
of a land composed of the Mome The evidence for 
these conclusions is submitted in detail The author 
regards the beds as m their original order, except 
where locally inverted as in Ben Lui and near 
Callander He correlates the north-eastern Dal- 
radian and Lennoxian rocks south of the Moray Firth 
with those of Perthshire and south-west Scotland, 
from which they are separated by the granites of the 
Cairngorms and western Aberdeenshire —J Weir 

The British and Belgian Carboniferous Bellerophon- 
tide Enghty-two forms are discussed under nine 
genera ‘The Bellerophontid faunas of various 
horizons and facies are tabulated and discussed, and 
attention 1s directed to assemblages of stratigraphical 
value in the Scottish Carboniferous succession and 
equivalent rocks ın the north of England, with special 
reference to stages ın the evolution of Luphemus ure, 
Bucanmopsis decussatus, and Tropidocyclus oldhams — 
Elsie J Cadman Life history of Didymaum nigripes 
Didymium nagrypes 18 a species belonging to the 
slume-fungi or Mycetozoa found growmg on germinat- 
ing beet-‘ seeds’, and it also grows fréquently on 
dead leaves of many kinds The spores germinate 
readily, each spore giving rise to two swarm-cells, 
because germination is preceded by a division within 
the spore-coat At the division four chromosomes 
are present, and there are distinct centrosomes 
After several divisions the swarm-cells withdraw their 
flagella and become transformed into myxamcebee 
The myxamceba possesses no flagellum and no 
bleparoplast and cannot become a swarm-cell agam 
They fuse in pairs to form zygotes A plasmodium 
which may be slightly bigger than those m its neigh- 
bourhood, either because it possesses a great number 
of nuclei or has engulfed a larger number of myxamoe- 
bz, can exert some form of attraction on the smaller 
plasmodia around ıt, and they coalesce with ıt ın large 
numbers A large plasmodium, therefore, rapidly 
Increases In size, and continues to do so by coalescing 
with the smaller plasmodia in its neighbourhood 
Chromosome numbers were fully investigated — 
R Crookall The genus Lyginorachs Kidston This 
genus was instituted by the late R Kidston, of Stir- 
lmg, to include petrified leaf-stalks with a structure 
similar to that of the well-known Coal Measure plant 
Lyginopterrs oldhamia Though Kidston recognised. 
and named two species of Lygiunorachis, he deseribed 
neither In his admirable ** Studies in Fossil Botany ”, 
Dr D H Scott deseribed, but did not figure, L 
papi from the Cementstone Group (Caloiferous 
Sandstone Senes) of Norham Bndge, Tweedside 
The second species was appropriately named by 
Kidston Lygmorachs tatiana It was referred to, 
but not described, by Dr Scott Fortunately, Kidston 
had prepared excellent photomicrographs of both 
forms, and these are used to illustrate the paper — 
J Geronimus Some problems involving the per- 
symmetric determinants s 


ROME 


Royal National Academy of the Lince1 Communica- 
tions received during the vacation —F Enriques 
Algebraic surfaces —G Barba Generalised parallel- 
ism —F Odone Rotation and divergence of a vector, 
gradients of a homograph in general curvihnear co- 


No 3196, Von 127] 


ordinates —Maria Pastori Further on the partial 
derivation of tensors —P Cattaneo A class of cyclic 
varieties —M G Bouligand General expression for 
the sohdarity between the problem of the minimum 
of an integral and the corresponding Hamilton-Jacobi 
equation —G Andreoli: Pseudo-limrts of functions, 
pseudo-continuity, eic —M Manarin1 Limes of curva- 
ture and geodetics of a surface —S  Finikoff The 
"suites" of M Fubmi—G Bozza Action of cer- 
tain apparatus for blowing gases —G A Barbieri 

Complex thiocyanates of quadrivalent molybdenum 

Various difficulties are encountered m the preparation 
of these compounds, but a number of them have now 
been obtained by carefully oxidising the corresponding 
tervalent molybdenum derivatives by means of 
potassium ferricyanide —-Giambattista Dal Piaz New 
genera and new species of artiodactyls 1n the Venetian 
ohgocene Investigation of the numerous fossil 
artiodactyls of the Basle Museum indicates that the 
genus Anthracocherus occupies a completely isolated 
systematic position and shows a tendency to diverge 
from the complex type of Anthracotheridm and to 
approach in some respects that of certain primitive 
Sinde Itıs concluded that the Monteviale artiodactyl 
1s not related to any of the numerous phylogenetic 
lines of the Anthracotheride, but represents a type of 
which neither the eocene ancestors nor any oligocene 
successors are known —G Brunelli Monotonous 
rotifer planktons in an elevated Apennine lake The 
plankton of Lake Scanno consists mainly of Cyclops 
strenuus Fischer and of large masses of the rotifer 
Asplanchna priodonia Gosse —Teodoro Perri: Be- 
haviour of the optical vesicle of Triton grafted into 
embryos of Rana esculenta (Destruction and power of 
recovery) —Giulio Cotronei and Aldo Spirito Zoo- 
logical constitution and grafts New experiments 
between Anura and Urodela (4) —G Mezzadroli and 
E Vareton Action exerted by radium on the 
germination of seeds Experiments in which barley, 
wheat, peas, and beans were subjected to the influence 
of the y-rays of radium show that the effect of a short 
exposure on the germination of the seeds 1s beneficial 
and that of a long one injurious When 3 9 mgm of 
radium was used, benefit became appreciably apparent 
after 5 minutes and reached a maximum after 30 
minutes With one-half of this amount of radium, 
the exposure must be quintupled The best result 
obtamed consisted of increases of 30 per cent m the 
number of seeds germinated, 80 per cent in the total 
height, and 80 per cent in the weight of the plants 

Lhe stimulating effect 1s still active two months after 
the irradiation 

SYDNEY 


Royal Society of New South Wales, Oct 1—H G 
Roggatt Thrust faults and compression jomts in the 
Muree beds, near Grasstree, New South Wales The 
beds in which the faults and joints occur, consist of 
sandstone and conglomerate—competent rocks—over- 
lam and underlain by shale and mudstone—imcom- 
petent rocks—constituting an ideal series for the 
development of compression phenomena Stress ın a 
sandstone member is expressed by sharply defined 
faults which pass upward into conglomerate as mono- 
chnal or shghtly overturned folds These thrust faults ' 
are moelmed to the horizontal at an angle of about 30° 
Joints are developed in two sets, one parallel to the 
faults and one inclined thereto at 120° The fractures 
appear to obey Mohr’s theory of rupture and furnish 
striking practical confirmation of Hartmann’s law _ 
Since the direction of thrust 1s known, the orientation 
of the strain ellipsoid 1s known, showing that the axis 
of maximum compression lies in the acute angle 
between the shear planes Experimental determma- 
tion of the angle of friction of the sandstone confirms 
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the view that the princrpal factor tending to reduce 
the fracture angle to less than 45° 1s the mternal 
friction of the rock itself —A. J Matheson. The 
geology of the Wellmgton district, NSW, with 
special reference to the origin of the Upper Devonian 
Series The oldest rocks are of Silurian age, compris- 
ing shales and lmestones m which are interbedded a 
great volcanic series The limestone occurs on two 
horizons and both are coralline , the upper limestone 
is the more highly fossiliferous and 1s the youngest of 
the Silurian rocks It passes by a gradation through 
an. arenaceous type into a calcareous sandstone and, 
finally, into sandstone itself, the sandstone series, 
in its upper part, contains Lepidodendron Australe 
and Spirifer disjunctus, and 1s, therefore, of Upper 
Devonian age Sandstones are characteristically red 
ın colour, and ıt 1s suggested that they were deposited 
under arid conditions ‘They are intruded by the 
Wuuluman granite —G F K. Naylor The history of 
the development of the present dramage system 1n the 
Marulan district. Theories involvmg river capture 
were advanced by Andrews in 1904 and by Woolnough 
and Taylor in 1906. Andrews suggested that the old 
Shoalhaven was beheaded by a tributary of the 
Hawkesbury, while the other writers postulated an 
old Wollondilly beheaded by a newly formed coastal 
stream. The theory now bemg put forward suggests 
that the present Shoalhaven-Kangaroo system origin - 
ally flowed in a westerly direction away from the 
coast, m a manner analogous to the present Upper 
Nepean system Capture and reversal by a coastal 
stream which developed as a result of the post-Ter- 
tiary uplift ıs regarded as having brought about the 
present river distribution —A R Penfold and F R 
Morrison Notes on the essential oils from some 
cultivated Eucalypts (2) The species consisted of 
E Austrahana, E Macarthur, E curoidora, E Smitha, 
E doves, and E dwes variety ‘A‘ and variety 'B' 
Leaves from the trees of an avenue of E bicostata, 
near Sydney, show considerable variation in size and 
shape although grown from the seed of one tree col- 
lected at Jenolan, New South Wales The yield of 
oul varied from 1 23 to 2 4 per cent and the cineol con- 
tent from 38 to 65 percent Thespeciesis really a form 
of E globulus confined to the mainland of Australia and 
should have been named Eucalyptus globulus variety 
bicostata The chemical constituents of the oul are 
similar to those of Æ globulus, namely, 1sovaleric 
aldehyde, d-a-pinene, cineol, eudesmol, etc 
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County Borough of Southport Meteorological Department The 
Fernley Observatory, Southport Report, and Results of Observations 
for the Year 1929 By Joseph Baxendell Pp 28 (Southport) 

The National Capital The Presidential Address of Sir Josiah Charles 
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Research Bulletin No 46 Black Disease (infectious Necrotic 
Hepatitis) of Sheep in Australa a Toxemi induced by a Specific 
Baeterium (B cedematiens) in Hepatic Lesions resulting from the 
Migration of young Liver Flukes (E hepatica) By Dr A W Turner 
Pp 141 (Melbourne H J Green) 

The Indian Forest Records Entomology Series, Vol 14, Parts 11 to 
14 On some Indian Coleoptera Part l1 A new Genus and a new 
Species of Melasidae and a New Species of Elateridae, by E Fleutiaux, 
Part 12 Anew Genus and Two new Species of Longhorn Beetles from 
India (Coleoptera Cerambycidae Subfamily Lamnunae) by W S 
Fisher, Part 13 Immature Stages of Indian Coleoptera (i), by J C M 
Gardner, Pert 14 Three new Species of Lycidae, by R Kleine Pp 
11+17+8 plates (Calcutta Government of India Central Publication 
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United States Department of Agriculture Circular No 145 Tipha 
poplhavora Rohwer, a Parasite of the Japanese Beetle ByJ L Kng 
and J K Holloway Pp 12 10 cents ‘Technical Bulletin No 215 
A Biological Study of Zrichogramma minutum Riley asan Egg Parasite 
of the Oriental Fruit Moth By Alah Peterson Pp 22 5 cents 
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Report of the Director of the Institute for Biological Research V, 
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Memoirs of the College of Science, Kyoto Imperial University Series 
A, Vol 13, No 6,November Pp 369397 (Tokyoand Kyoto Maruzen 
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The Science Reports of the Téhoku Imperial University, Sendai, 
Japan First Series (Mathematics, Physics, Chemistry) Vol 19, No 4 
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US Department of Commerce Coast and Geodetic Survey Serial 
No 481 Results of Observations made at the United States Coast and 
Geodetic Survey Magnetic Observatory at Sitka, Alasha, in 1923 and 
1924 By W N McFarland Pp 1+102+10 plates (Washington, 
DOC Government Printing Office ) 50 cents 

Mitteilungen des Geologischen Instituts der Landbouwhoogeschool 1n 
Wageningen (Holland) No 16 1 Vergleichende mikroskopische, 
physikalische und chemische Untersuchungen von einem Kalkstein 
vnd einem Loss-Bodenprofil aus den Niederlanden, 11 \ergleichendes 
Studium von einem Kalkstein Bodenprofil aus Holland und einem 
Kalkstein Bodenprofil aus Java Unter Mitwirkung von Prof A Te 
Wechel, Dr L Moser und C van Aggelen Bearbeitet von Prof J van 
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Diary of Societies. 


FRIDAY, January 30 


ROYAL COLLEGE or SURGEONS Or ENGLAND, at 5 —Dr D Hunter 
Changes ın the Bones in Hyperparathyroidism and Hyperthyroidism 
INSTITUTION oF ELECTRICAL ENGINEERS (West Wales (Swansea) Sub 
Centre) (at Corporation Electricity Showrooms, Swansea), at 6 —J 

Urmston The Electrical High Pressure Testing of Cables and the 
Localisation of Faults 

NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS (at 
Mining Institute, Newcastle upon Tyne), at 6—C F Christensen 
The Whaling Factory Ship Vikingen, with Some Notes on Whaling 

JUNIOR INSTITUTION OF ENGINECRS (Informal Meeting), at 7 30 —W 
Fish Modern Methods of Production of Small Machined Work 

ROYAL INSTITUTION oF Grear BRITAIN, at 9 —Prof G M Trevelyan 
The First Defence of Gibraltar by the English, Oct 1704-April 1705 

ROYAL AERONAUTICAL Society (Hull and Leeds Branch) —Col the 
Master of Sempill Gliding and Soaring 

SOCIETY or DykRs AND Cocourists (Scottish Section) —D K Colledge 
Dyeing for the Scottish Tweed Jrade 

MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY (Chemical Section) 


SATURDAY, JANUARY 31 


British MycorLoeicau Socrety (n Botanical Department, University 
College), at 11 am —Dr A S Horne (a) Nuclear Division in 
Spongospora , (b) Preliminary Study of the Fungus Flora of the Air — 
N M Nitimargi Factors Intluencing Spore Formation —L N Seth 
Factcrs Influencing Fungal Growth —W C Moore and Dr A Smith 
Notes on Some Interesting Fung: Recent'y Recorded —A A Pearson 
A Fungus Foray in Spain 

MATHEMATICAL ASSOCIATION 
Annual Meeting 

ROYAL INSTITUTION OF GREAT BRITAIN, at3—Dr E Cammaerts Flemish 


Art (2) Breughel 


(at Bedford College for Women), at 3 — 


MONDAY, FEBRUARY 2 


ROYAL SOCIETY, EpiNBURGH, ab 4 30 —Sir E A Sharpey Schafer 
Observations on the Relative Rate of Growth of the Nails of the 
Right and Left Hands respectively on Seasonal Variations in the 
Rate, and on the Influence of Nerve Section upon 16 —Dr F JW 
Whipple A Note on the Secular Changes of Rock Temperature on 
the Calton Hill —To be read by title —Prof E L Ince Zeros and 
Turning Points of the Elliptic Cylinders 

ROYAL COLLEGE OF SURGEONS OF ENGLAND, at 5—H H Woolard ‘The 
Potency of the Pharyngeal Entoderm 

ROYAL INSTITUTION OF GREAT BRITAIN, at 5 —General Meeting 

Society or ENGINEERS (at Geological Society), at 6—H W Towse 
Presidential Address 
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INSTITUTION oF ELECTRICAL ENGINEERS (Western Centre) (at Cardiff), 
at7—D B Hoseason The Cooling of Electiical Machines 

ROYAL INSTITUTE OF BRITISH ARCHITECTS, at 8 —Prof W Rothenstein 
The Decoration of Buildings 

Roya, SOCIETY or ARTS, at 6 —Prof L C Martin 
Developments 1n Microscopy (Cantor Lectures) (2) 

SocirrY or CHEMICAL INDUSTRY (London Section) (jointly with Faraday 
Society and Chemical Engineering Group) (at Chemical Society), at 
8—Dr E B Maxted The Specific Activity of Catalysts —Prof 
E K Rideal Specific Catalytic Surfaces 

BRITISH PSYCHOLOGICAL SociETY (Education Section) (at London Day 
Training College), at 8 30 —Miss Ella Freeman Sharpe Sublimation 
A Correlation between the Experiences of an Educator and Psycho 
analyst 


Some Modern 


TUESDAY, FrBRUARY 3 


ROYAL INSTITUTION oF GREAT BRITAIN, a6 516 —Dr J W T Walsh 
The Art of Illumination (3) 

ZOOLOGICAL SocreTY or LONDON, at 530—Dr Nellie B Eales The 
Development of the Mandible in the Elephant —A D Middleton A 
Contribution to the Biology of the Common Shrew (Sorex araneus 
Linn) —F OC Baker The Classification of the Large Planorboid 
Snails of Europe and America —S Maulik On the Larva of the 
Poisonous Chrysomelid Beetle of N'gamiland, Africa —Dr C Cross 
land The Reduced Building Power and the Variations in the Astrean 
Corals of Tahiti, with a Note on Herpetolitha limax and Fungia sp — 
Dr Marie V Lebour (a) Further Notes on Larval Brachyura; (b) 
The Larve of the Plymouth Caridea 1 The Larve of the Crangonid.e 
Il The Larve of the Hippolytida 

IxsrrrUTE Or METALS (Birmingham Section) (at Chamber of Commerce, 
Birmingham), at 7 —C E Moore, I A Bailey, and others  Discus- 
sıon on Refractories 

Roya, PHOTOGRAPHIC Soctery oF GREAT BRITAIN, at 7 —F Judge 
Some Early Experimenta in Colour Photography 

INSTITUTION OF AUTOMOBILE ENGINEERS (at Royal Society of Arts), at 
745 —Dr W H Hatfield Rustless Steels as applied to Automobiles 
and Aircraft 

ROYAL ANTHROPOLOGICAL INsTIPUIE, at 8 30 ——Prof M Herskovits 
The New World Negro as an Anthropological Problem 


WEDNESDAY, FEBRUARY 4 


ROYAL COLLEGE or SURGEONS OF ENGLAND, a65 —T P Dunhill Malignant 
Disease of the Thyroid Gland—the Relation of the Incidence and 
Spread to its Embryology and Prognosis 

INSTITUTION OF ELLCTRICAL ENGINFERS (Wireless Section), at 6 —P K 
Turner Some Measurements of a Loud Speaker «n vacuo 

SOCIETY O} PUBLICO ANALYSTS AND OTHER ANALYTICAL CHEMISTS (at 
Chemical Society), at 8 —Dr L H Lampitt and J H Bushill Some 
Factors affecting the Solubility of Milk Powder —8 Marks and Dr 
R 8 Morrell (a) The Determination of the Hydroxy] Content of 
Organic Compounds Estimation of Castor Oil , (b) The Determina 
tion of the Carbonyl and Aldehyde Content of Organic Compounds 
Estimation of Phenylhydraane —Dr A van Raalteand J Straub 
Food Control in Holland —H R Ambler The Determination of 
Small Quantities of Methane —R Bhattacharya and Dr T P 
Hilditch The Fatty Acids and Component Glycerides of Indian Ghee 

ROYAL SOCIETY or Arts, at 8 —C Le Maistre Tho Effect of Standard- 
sation on Engineering Progress 

Royal SOCIETY OF MEDICINE (Surgery and Pathology Sections), at 8 80 
—V Z Copeand P H Mitehiner (Surgery), Dr A Fleming and Dr 
T H C Benins (Pathology) Special Discussion on Indications for 
and the Value of the Intravenous Use of Germicides 

Royal MicnoscoPIiCAL Socirry (Biological Section) in BM A House, 
Tavistock Square) 


THURSDAY, FEBRUARY 5 


Royau Socrety, at 430 —C F Jenkin ‘lhe Pressure Exerted by 
Granular Material CF L Arnot The Diftraction of Electrons in 
Mercury Vapour —3 Rama Swamy On theTransmisson of Light by 
Thin Films of Metal —Papers to be read 1n. title only —S Goldstein 
The Forces on a Solid Body Moving through Viscous Fluid (Notes by 
J M Burgers) —D C Colbourne The Diurnal Tide in an Ocean 
Bounded by Two Meridians 

Linnean Society or Lonpon, at 5—Dr M Bernhauer and Dr H 
Scott Abyssinian Staphylinde—S Say age On a Recently dis 
covered Letter from Iannsus, dated 1750 —I H Burhill Photo 
graphs of Dioscorea esculenta taken 1n Siam,by Dr A F G Kerr — 
Dr T A Sprague and C V B Marquand The New F:ora of Gore 
Chif Landslide 

Lonpon MATHEMATICAL Society (at Royal Astronomical Society), at 5 — 
Prof G N Watson Ramanujan's Note Books (Lecture) 

Roya Instirurion OF Grear BRITAIN, at 5 15 —Prof H Dingle The 
Nature and Scope of Physical Science (3) 

BRITISH ASSOCIATION OF REFRIGERATION (at Institution of Mechanical 
Engineers) at 530 —Dr Ezer Griffiths Some Instruments for 
Retrigeration Work 

[INSTITUTION OF ELECTRICAL ENGINFERS, at 6 —P J Ryle Two Trans 
mission Line Problems Suspension Insulators for industrial Areas 
10 Great Britain , Conductor Vibration 

INSTITUTE OF CHEMISTRY (Manchester Section) (at “ Manchester, Ltd ", 
Manchester) at 7 —Prof F L Pyman Paper 

Society O} OHkMICAL INDUSTRY (Bristol Section) (jointly with Institute 
of Fuel) (at Bristol University), at 730—M H Lewis Recent 
Development in the Economic Production of Steam from Factory 
Boiler Plants 

SOCIETY OF CHEMICAL IxDUSTRY (South Wales Section) (jointly with 
South Wales Section of Institute of Chemistry and Microscopical 
Society of Wales) (at Cardiff Technical College), at 7 30 —C A Seyler 
The Microstructure of Coal 

CHEMICAL SOCIETY, a6 8—J W Baker Salt forming Characteristics of 
Doubly end Singly Linked Elements of the Oxygen Group Part I 
The Carbonyl Group in Benzaldchyde and Acetophenone —J W 
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Baker and W G Moffitt Salt forming Character'sties of Doubly and 
Singly Linked Elements of the Oxygen Group Part II The Nitra- 
tion of Benzaldehyde and Acetophenone in Sulphuric Acid Solution 
—Prof T M Lowry and G Jessop The Properties of the Chlorides 
ofSulphur Part V Metastable States —J W Cook (a) Polycyclic 
Aromatic Hydrocarbons Part II The Non existence of 1 2 7 8- 
dibenzanthracene, (b) Part ILI Dernaties of 1 2 5 6 dibenzan- 
thracene, (c) Part IV Condensed Derivatives of 1 2-benzanthracene 

RovAL Society or MEDICINE (Tropical Diseases and Parasitology and 
Disease in Children Sections) at 8 —Dr A Castellani and Dr 
G W Bray (Tropical Diseases) Dr A R Nelgan and Dr H B8 
Stannus (Disease in Children) Special Discussion on The Adaptation 
of European Women and Children to Tropieal Climates 


3 


FRIDAY, FEBRUARY 6 


RovaAL SocigTY or MEDICINE (Otology Section), at 10 30 A s —&rr St. 
Clair Thomson, F © Ormerod, and others Discussion on Tuber- 
culosis of the Ear 

ROYAL ASTRONOMICAL SOCIETY (Geophysical Diseussion), at 4 30 —The 
Escape of Radiation from the Atmosphere Chairman, Sir Gilbert 
Walker Opener, Dr G C Simpson, followed by Sir Napier Shaw, 
Dr F J W Whipple, and Prof E A Mi'ne 

Roya. Soorkrv or MEpicinF (Laryngology Section), at 4 30 —Discussion 
on The Treatment of Frontal Sinusitis 

PBHYsICAL Socirrv (at Imperial College of Science and Technology), 
at 5 —H E Beckett The Radiation Reflecting Powers of Rough 
Surfaces—E B Moss A Ballistic Recorder for Small Electric 
Currents —F J Scrase The Instrumental Phase Difference of 
Seismograph Records —Demonstrations by G L Addenbrooke 

SOCIET) or CHEMICAL INDUSTRY (Manchester Section) (jointly with 
Manchester Section of Institution of the Ruboer Industry) (at 
Engineers’ Club, Manchester) at 7 —A Fraser Plant Used m the 
Manufacture of Synthetic Resins —Dr E E Walker and E A 
Bevan The Effect of Certam Factors upon the Electrical Properties 
of Moulding Powder and Synthetic Resins 

INSTITUTION OF ELECTRICAL ENGINEERS (Meter and Instrument Section), 
at7 —R Davis,G W Bowdler, and W G Standring The Measure- 
ment of High Voltages, with special refererce to the Measurement of 
Peak Voltages —Dr L E Ryall The Construction and Operation of 
a Simple Neon Tube High Tension Crest Voltmeter —S Whitehead and 
A P Castellain Sphere Gap Calibration 

INSTITUTION OŁ ELECTRICAL Enarincers (North-Eastern Centre) (at 
Literary and Philosophical Society, Newcastle upon Tyne), at 7 — 
Prof W Cramp The Birth of Electrical Engineering (Faraday 
Lecture 

OIL AND Coiba CHEMISTS’ ASSOCIATION (Manchester Section) (at Milton 
Hall, Manchester), at 7 —Members' Evening 

ROYAL PHOTOGRAPHIC Society or Great Bn.TAIN (Pictorial Group), at 
7 —Informal Meeting 

JUNIOR INSTITUTION OF ENGINEERS (Informal Meeting), at 730 —J W 
White Aerial Wire Ropeways 

GEOLOGISTS’ ASSOCIATION (1n Botany Theatre, University College) (Annua 
General Meeting), at 7 30 —Prof W W Watts Bournes (Presidential 
Address) 

ROYAL INSTITUTION OF GREAT BRITAIN, at9 —J M Keynes The Internal 
Mechanics of the Trade Slump 


SATURDAY, FEBRUARI Y 


ROYAL INSTITUTION OF GREAT BRITAIN, at 3 —Dr E Cammaerts 
Flemish Art (3) Rubens 


PUBLIC LECTURES. 


SATURDAY, JANUARY 81 


HoRNIMAN Museum (Forest Hil, at 330 —Miss M A Murray Most 
Ancient Egypt 


MONDAY, FFBRUARY 2 


LONDON ScHooL or HYGIENE AND TROPICAL MEDICINE (Public Health 
Division), a5 —J C Dawes Public Cleansing The Disposal of House 
and Trade Refuse 


TUESDAY, FrBRUARY 8 


Lonpon Sc«nooL or HY IFNE AND TROPICAL MeEpicinr, at 5 —Dr P 
Manson Bahr The Dawn of Tropical Medicine, being an Account of 
the Life and Work of Sir Patrick Manson 

UNIVERSITY COLLEGE HosPrTAL Mrepicar ScuooL,at 5 15 —Dr W Cramer, 
Filterable Tumours (Succeeding Lecture on Feb 10) 


WEDNESDAY, FEBRUARY 4 


LONDON ScuoonL or HYGIENE AND TRoPICA: MEDICINE (Public Health 
Division), at 5 —Dr W G Savage Food Poisoning 

IMPERIAL COLLKGF 01 SCIENCE AND TECHNOLOGY, at 5 80 —Prof C G 
Darwin The Foundations of Atomic Mechanics (Succeeding Lectures 
on Feb 5and 6) - á 

KiwcG's COLLEGE, LONDON, at 5 30 —Prof A P Newton The Great Age 
of Discovery (3) Christopher Columbus and his Rivals 

BELFAST MUSELM AND ART GALLERY, ab 8 —E Godfrey Brown Wind 
Instruments 

THURSDAY, FrBRUARY 5 


KixG's CoLLEGE, Lonpoy, at 8 —C J Gadd Babylonian Religion 
BEDFORD COLLEGE FOR WOMEN, at 5156 —Lady Chatterjee Indian 
Labour Problems 


SATURDAY, FEBRUARY T 


GILBERT WHITE FELI OWSH'P (at 6 Queen Square, WC 1), at 8 —Prof E J 
Salisbury Some Rarer British Plants and their Distribution 
Horniman Museum (Forest Hill), ab 330—Dr F A Bather The 

Cuttle Fish and its Ancestors 
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International Health 


d s ieport on the Health Organisation of 
the League of Nations adopted by the last 
Assembly noted the success which international 
co-operation can achieve in technical matters Co- 
operation 1n health matters 1s indeed relatively easy 
there are few, 1f any, vested interests comparable 
with those which hinder progress m the economic 
or political fields Health administrators, ın recog- 
msing the essential similarity of health problems 
in different counties and in different areas, and 
the value to all of the experience of particular 
administrations, have come ‘to recognise also the 
responsibility of co-operation and of placing ai the 
disposal of all the special info: mation and experience 
which some have gained 

The success of international as well as of national 
health work 1s, however, so closely connected with 
economic, financial, and social conditions that to 
select only one of these factors for study and action 
would be to invite failure Such considerations 
alone would suffice to connect the work of the 
Health Organisation with the main stream of mter- 
national co-operation which 1s developing through 
the League of Nations 

At a recent session of the Health Committee, 
D: Madsen, Director of the Danish State Serum 
Institute, who has been chairman of the Committee 
since its foundation, submitted a memorandum 
reviewing the present position of the Health 
Organisation ın the hght of its ten years’ work and 
suggesting the lies of future development The 
very success of this form of international co-opera- 
tion, and the fact that certam branches of the work 
aie tending to assume a permanent character, make 
it highly desirable that the work of the Health 
Organisation should be directed along generally 
approved lines of policy 

The study and collection of information i$ a 
bianch of activity of which the Singapore Epi- 
demiological Intelligence Bureau and the compila- 
tion of pubhe health statistics are outstanding 
examples, and iepresents a phase through which 
every branch of the League's health activities, 1n- 
cluding even the activities of its Epidemic Com- 
mission in Poland in 1920, has to pass 

Investigations lead 1n due course to the formation 
of general opinions and. the elaboration of certam 
principles and recommendations for action The 
work of the Permanent Standardisation Commission. 
in estabhshing and maintammg uniform *inter- 
national standards and methods of testing for 
serological and biological products 1s an example of 
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this stage, which 1s tending to assume permanency 
because such work must be continuous 1n order to 
keep m touch with developments of scientific 
techmque and thought Similarly, the lengthy 
regional studies carried out by the Malaria Com- 
mission in Russia, south-eastern Europe, the 
Mediterranean countries, and 1n India as well as in 
the Mississippi basin, have led to an agreed general 
programme of anti-malaria measures, while the 
plans for epidemiological study and admunustiative 
action which are now under discussion will require 
at least three years to complete The Sleeping 
Sickness Commission has already made some pro- 
gress in the study of a disease which has hitherto 
defied the independent national efforts of African 
admmustrations, but a considerable period of nter- 
national study and co-operation will undoubtedly 
be required before sleeping sickness can be brought 
under adequate control in tropical Africa The 
Leprosy Commission, after a prelummary world 
survey of leprosy conditions, has, however, only 
just commenced its real work, and even certain 
partial studies, such as those on scarlet fever and 
diphtheria, are yet complete 

Such scientific work and the continuous haison 
work with health administrations, notably the 
system of interchanges or study tours for public 
health officers, are, of course, the main feature of 
the work of the Organisation Their development 
must inevitably tend to stress the third stage of 
activity of the Organisation, the initiation of action 
upon the lines indicated by the data obtamed 

Primarily, of course, action 1s a matter for the 
individual health administrations, but in recent 
months the Governments of Greece, Bolivia, 
Bulgaria, and China have all sought the technical 
advice and assistance of the League Health Organ- 
isation in elaborating plans or policies for health re- 
construction work One of the chief developments 
of the Health Commuittee’s work will undoubtedly 
he in its collaboration with Governments seeking 
technical advice, and in the elaboration of a suit- 
able administrative and medical technique 

The advisory opinions given 1n this way represent 
essentially a declaration of the present state of 
knowledge and practice m particular fields'of public 
health They are based on the pooled knowledge 
and experience of leaders in public health and 
medical research, and are, as Dr Madsen points out, 
needed m a number of fields of mvestigation at the 
present time Notably this ıs true m regard to 
maternal and mfant welfare The infant mortality 
mquiry has led to the collection of a large amount 
of information, and a general report on the subject 
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would be invaluable, not only to the South American 
States who extended the scope of inquiry at the 
Monte Video conference, but also to other countries 
anxious to organise national campaigns against 
infant and maternal mortality 

Here, as 1n the case of such social diseases as 
cancer, rheumatic fever, heart disease, against 
which sanitary administrations have been com- 
pelled to take action in the last two decades, an 
analysis of the reasons which have led different 
countries to adopt specific measures, the deter- 
mination of the degree of agreement existing on 
such measures and of the points where diversity of 
piactice suggests furthei vestigation, would be of 
very material assistance A series of reports of this 
type, properly prepared, would set out in detail the 
modern practice of preventive medicine and should 
furnish a basis for the study of the relations between 
public health services and health msurance 

Sumuarly, the survey of medical schools and 
education ın which the Organisation 1s assisting ım 
China 1s another field which cannot be omitted from 
the programme of the Committee, 1f its studies of 
public health conditions are to be complete, and 
this 1s notably true in regard to Colonial admunis- 
tration 

The growth and success of the International 
Health Organisation are of outstanding interest to 
all who are concerned with scientific progress 
The Organisation represents a definite advance in 
international scientific co-operation There seems 
to be no inherent obstacle to the development of in- 
ternational co-operation along similar lines by other 
scientific workers There are, indeed, indications 
that this is a most hopeful lme of advance by 
which scientific workers can assume their responsi- 
bihties of leadership An international scientific 
organisation, as the experience of the Health 
Organisation demonstrates, 1s able to express a 
technical or scientific opmion which 1s too important 
to be disregarded and accordingly receives due 
consideration with the economic, financial, social, 
or political factors involved 

The lack of administratois qualified to evaluate 
scientific as well as other factors involved m 
social, political, and economic problems has been 
responsible for many of society’s most acute prob- 
lems to-day, and has not been without effect upon 
the course of the rationalisation movement in 
industry It is at least possible that the develop- 
ment of international co-operation of the character 
represented by the League’s Health Organisation 
may assist 1n the production of this much-needed 
type of administrator 
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The Significance of the Seventeenth 
Century. 


The Seventeenth Century By G N Clark Pp 
xu +372 (Oxford Clarendon Press, London 
Oxford University Press, 1929) 15s net 


HOSE who remember the brilhant chapter by 
Prof Whitehead on “The First Physical 
Synthesis ", ın “Science and Civilization’ (Unity 
Series), will rejoice greatly m Mr G N Clark’s 
volume Prof Whitehead said that 1642, the year 
of the death of Gahleo and the birth of Newton, 
was one of the crucial points 1n the history of man- 
kind It marked “the centre of that period of 
about 100 years during which the scientific intellect 
of Europe was framing the synthesis which has 
remained down to our own times the basis of 
science Our modern civilization 1s due to the 
fact that m the year when Galileo died, Newton 
was born Think for a moment of the possible 
course of history supposing that the hfe's work of 
these two men were absent d 
Now Mr Clark, without labouring the point or 
even expressly announcing 1t—for he does not seem 
to have noticed the striking comeidence of the 
dates—yet manages to provide, in a masterly 
survey of the whole field, abundant and conclusive 
evidence of the truth of Whitehead's remark On 
all sides of life in the Western world the seventeenth 
century saw the growth of the new spirit of inquiry, 
observation, synthesis, and, above all, measure- 
ment, which are the marks of science and of which 
Gahleo and Newton were the greatest exemplars 
The great personal interest of Mr Clark’s book lies 
in the fact that he comes to this conclusion with- 
out pari, pris, as a professional historian trained 
rather on literary than scientific mes, but with an 
open mind and a supreme impartiality His book 
surveys the century from all points of view under 
topics, and without the accustomed political frame- 
work Politics and literature, of course, find their 
place, but only as two of twenty main subjects into 
which 4he matter ıs divided One might have 
thought that this would render reading less easy, 
but ıt 1s not the case The style and the selection 
and arrangement of the matter are so good that 
interest never flags 
The chapters on science, philosophy, and other 
more specially intellectual things, do not take the 
first place, but we are led up to them through an 
account of the population, industries, constitutions, 
armies, navies, and colonies of the nations of 
Europe Then, near the end of the book, we reach 
the characteristic and most active force of the age, 
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the scientific mind There 1s no attempt to press 
the connexion unduly or over-sumplify the problem, 
but we see the same awakened intellect which m 
the outlymg departments of practical hfe was 
ordering the national States, regularisng armies, 
arranging postal services, and measuring and count- 
ing political and social facts, engaged at the centre 
1n the supreme philosophic task of putting together 
the facts of the universe Undoubtedly, all these 
things are interconnected, and Mr Clark often 
shows the same man engaged both in purely 
abstract and in practical work, as Newton in the 
Mint or Grotius as ambassador What 1s so re- 
freshing about his presentation 1s the attempt to 
give the whole ın a manageable shape, allowing 
the salient pomts to appear above the details Of 
these points, two are most obvious, science and 
organisation We have spoken of the former, the 
latter 1s equally pervasive 

The seventeenth century first made prominent 
m the West the tendency to knit society together, 
first nationally and then internationally, after the 
dispersive effects of feudalism and the religious 
wars of the sixteenth century Collective thought 
and action are the pre-eminent human qualities, 
and, on a certam plane and with certain intel- 
lectual presumptions, the Catholic Church had been 
achieving unity for many generations From the 
fourteenth century onwards, however, this work 
had been done more and more feebly and was 
at last completely mterrupted The independent 
national sovereign States then began to take 1t up 1n 
a more drastic and comprehensive way Each State 
began to bring together, organise, and regulate the 
]rves of its citizens with a thoroughness which an 
international Church had never been able to secure 

Mr Clark exhibits for us the various spheres in 
which this activity was exercised by monarchs who, 
for this time and this purpose, needed to be prac- 
tically absolute Hence arise the new and ım- 
creasing standing armies, the organisation of 
government posts, the regulation of industry, the 
control of religion and education But, although 
the direction was largely governmental, it was by 
no means entirely so, and less m England and Hol- 
land than ın other countries Combined effort of 
a more spontaneous kind was also a feature of the 
times, which saw the rise of Joint stock companies 
and the great trading companies for exploitation 
abroad, such as the East India Company and a 
host of others, mainly English, French, and Dutch 
Though these and other activities were at that 
tıme and long after mainly national and aggressive 
towards other nations, we may trace the beginnings 
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of combination between nations in such spheres 
as diplomacy and international law , while, as Mr 
Clark reminds us, the end of the century witnessed 
the first definite ont consciousness of the West as 
against Turkey and the East since the Crusades 

Lhe eighteenth and nineteenth centuries were to 
see both these movements worked out to ther logical 
conclusion First England and France and then 
England and Germany were to fight to the pomt 
of exhaustion for colonies and maritime supremacy, 
while the forces of co-operation were gathering 
strength behind the scenes” Our own times have 
seen the tragic outcome of the first process and 
the final apotheosis of the second 

Mr Clark has not written with any propaganda 
in his mind, and for that reason the moral shines 
out the more clearly from his pages Readers of 
this review will turn with special pleasure to those 
parts of his book where he describes the beginnings 
of the apparatus which was ultimately to re- 
establish the broken contacts of the Middle Ages 
and make them stronger and more universal They 
will remember with gratitude that ıt was a man of 
the seventeenth century, Huygens the Dutchman, 
at home both in Paris and London, who gave as 
his English motto, ‘‘ The world 1s my country, to 
promote science my rehgion”  F S Marvin 


American Coal Mining. 


Transactions of the American Institute of Mining 
and Metallurgical Engineers (Incorporated) Coal 
Dyvision, 1930 contarmng Papers and Discus- 
sions presented at Meetings held ın New York, 
February 1928, February 1929, and February 
1930 Pp 724 (New York American Insti- 
tute of Mining and Metallurgical Engineers, 
Incorporated, 1930 ) 5 dollars net 


Je American Institute of Mining and Metal- 
lurgical Engineers ıs one of the most ımport- 
ant learned societies ın the United States, and its 
Transactions have for many years taken very high 
rank amongst the world’s technical publications 
Until quite recently, the Transactions took the 
form of one or two annual volumes, covering all 
branches of miming and allied technology, but 
recently a system has been introduced of collecting 
all papers dealing with one specific branch of the 
subject into one volume and publishmg this by 
itself The present volume ıs the first volume of 
this lind, dealing exclusively with coal miming, 
and is the outcome of the papers and discussions 
presented during the years 1928, 1929, and the 
early part of 1930 
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It is quite natural that with the increase of 
complexity which characterises modern methods 
m nearly every subject, mcreased specialisation 
has become necessary, one outcome of such 
specialisation ıs the subdivision of the Trans- 
actions of the American Institute of Mming and 
Metallurgical Engmeers nto a number of separate 
divisions This system has its drawbacks as 
well as its advantages In the older volumes 
were to be found papers dealing with every branch 
of the whole wide subject, and an engmeer inter- 
ested ın one section only, who turned over the 
volume to find papers on his special branch, 
could scarcely help seeing the others, he might 
even be induced to read them, and would probably 
find that every paper, however remote its subject 
might appear to be from the particular subject 
upon which he was engaged, would, nevertheless, 
throw some new light upon 1t and prove of some 
assistance to him This advantage he now loses 
under the new method His knowledge of the 
individual subject may, no doubt, become more 
profound than ıt was, but he necessarily loses that 
breadth of outlook which 1s one of the most valu- 
able qualities that an engineer can cultivate 

Persistence in the method symbolised by the 
volume now before us would undoubtedly lead 
gradually to the separation of coal mmimg from 
metalliferous mining, a separation from which 
engineers m Great Britain have suffered for long, 
owing 1n their case to statutory requirements 
The result has been that in Great Britain coal 
mining engineers were, generally speaking, ignorant 
of what was bemg done in metal miming, and 
vice versa, and appliances devised for use in one 
branch of the industry might 1emain for years 
unknown to the other, although 1t would be quite 
capable of finding useful application therem 
A case 1n point 1s the use of tables of the Wilfley 
type, devised originally for the dressing of ores 
1n a relatively fine state of division Such tables 
have proved to be equally useful for the cleanmg 
of small coal, but ıt was many years before ^ Bxrtsh — 
coal mining engineers learnt anything about the 
capabilities of such tables and attempted to apply 
them to coal miming needs 

The volume under notice gives a useful epitome 
of the coal mmmg problems to-day ın the United 
States and of the methods adopted for solving 
them ‘There are, m all, some forty-four papers; 
ten deal with coal mmuing, covering such subjects 
as ventilation, subsidence, and musfires, there 
are four papers on coal cleaning, three papers on 
coking, some nineteen papers on the classification 
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of coal, and a number of miscellaneous papers, 
including several which deal more especially with 
the methods of coal analysis It will be seen at 
once that the field covered is a wide one, and 
that the information contained in this volume is 
likely to be of great value to all coal muners, 
not only in the United States but also in Great 
Britain 

We m Great Britain have already learnt a great 
deal from our coal mining friends m the United 
States, especially 1n matters relating to the mechan- 
isation of colheries and the replacement of manual 
labour by mechanical appliances In the present 
serious condition of the British coal mining 
industry, 16 1s quite evident that we shall neces- 
sarily have to progress much further along the 
same road, and British coal miming engineers 
will no doubt welcome the opportunity which 
this volume affords of learnmg how American 
coal miners are attacking problems which, after 
all, are more or less the same for both countries, 
although, having regard to the differences in 
natural conditions, they can never be quite identi- 
cal In Great Britain, where, as already pointed 
out, coal mining and metal mining are necessarily 
separated from each other by a legislative barrier, 
a volume devoted entirely to coal mmung will, 
no doubt, be welcome and will prove a great ad- 
vantage Whether the artificial settmg up of 
such a barrer ın the United States, which this 
volume indicates, will be equally beneficial to 
American mining engineers may, for the reasons 
already stated, be open to doubt 





Quantum Mechanics. 


(1) An Outline of Wave Mechanics ByN F Mott 
Pp vi+156 (Cambridge At the University 
Press, 1930) 8s 6d net 

(2) The Physical Principles of the Quantum Theory 
By Prof Werner Heisenberg ‘Translated into 
Enghsh by Carl Eckart and Frank C Hoyt 
(The University of Chicago Science Series ) 
Pp xu+186 (Chicago University of Chicago 
Press, London  Cambrndge University Press, 
1930) 8s 6d net 

(3) Quantum Chemstry a Short Introduction «n 
Four Non-Mathematical Lectures By Prot 
Arthur Haas ‘Translated by L W Codd Pp 
+77 (London Constable and Co, Ltd, 
1930) 6s net 


T. new theories of physics grouped under the 
title of * quantum mechanies ' are at present 
passing through a further stage in their develop- 
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ment, in which the expositor 1s following close on 
the heels of the original investigator It is all to 
the good to have these less technical and less m- 
volved accounts of the theories 

(1) Mr Mott, who is lecturer in theoretical physics 
m the University of Manchester, has written a book 
which will be of great value to a student who has 
completed an honours course m physics and wishes 
to understand the principles of wave mechanics 
Employing mathematical methods which should 
be familar to such students, the author seeks to 
expound the general principles of the new quantum 
theory Extensive use 1s made of analogies from 
different branches of physics, and the result 1s a 
book which may be recommended to the advanced 
student of experrmental physics and to the re- 
search worker It seems strange that the name 
of de Broglie ıs not mentioned on the first page along 
with the names of Heisenberg, Schrodinger, and 
Dirac, but the author makes amends on page 8 
by calling the waves which represent certain of 
the properties of electrons de Broglie waves The 
purely symbolic character of these waves 1s insisted 
on from the outset, the fundamental assumption 
of wave mechanics being that our knowledge of the 
position and velocity of any particle can be repre- 
sented by a wave “ All that can be known about 
the electron in a hydrogen atom 1s summed up by 
the behaviour of a wave ” 

(2) As Prof A H Compton remarks ın a fore- 
word to this English edition of Heisenberg’s work 
** The ‘ uncertainty principle ’ has become a house- 
hold phrase throughout our universities, and 16 1s 
especially fortunate to have this opportunity of 
learning its significance from one who 1s responsible 
for its formulation ” In all experimental methods 
of making measurements of small scale phenomena 
there are limitations mmposed by the interaction 
between the process of measurement and the 
measuring instiument, and ıt is the formulation 
of these limitations which constitutes the principle 
of indeterminacy The book is by no means an 
easy one to read, but there 1s no doubt that 1t will 
take an important place as an authoritative state- 
ment of Heisenberg's views on this aspect of the 
quantum theory 

(3) In this book Prof Haas gives a short account 
of modern quantum theory in the form of four 
lectures for chemists In the first lecture he deals 
with the arithmetic of the periodic classification 
and describes the four quantum numbers required 
for the interpretation of line spectra The second 
lecture 1s concerned with the quantum theory of 
valency and chemical forces After an account 
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of London's theory of chemical combination, the 
difference between heteropolar and homopolar 
compounds is explained A digression on the 
subject of wave mechanics ıs followed by the 
hypothesis of Heitler and London that homopolar 
compounds of elements are due to the coupling by 
means of resonance of two similar atoms The 
third lecture 1s concerned with electron grouping 
and the periodic system, and 1s based on Paul's 
principle The last lecture ıs of special interest, 
for in 1t the author discusses quantum problems of 
molecular and nuclear structure We find that the 
new mechanics gives an interpretation of radio- 
active disintegration as a chance phenomenon with- 
out any special hypothesis This gives us a be- 
ginning of a quantum theory of the nucleus This 
all too brief volume provides a convenient summary 
of recent theoretical work 





Inorganic Chemistry. 


A Text-Book of Inorganic Chemasiry for Unversity 
Students By Prof J R Partington Third 
edition Pp viui+1083 (London Macmillan 
and Co, Ltd, 1930) 15s 


HE third edition of this excellent text-book 
will be as welcome as were 1ts predecessors 
Compared with the first issue, which appeared m 
1921, the biggest change made 1s the substitution 
of the orginal last chapter, which dealt with the 
radio-elements and atomic structure, by one of 
about three times its length, which 1s inserted earlier 
in the work, immediately after the elementary treat- 
ment of the Periodic Law Commencing with 
cathode and positive rays, this new chapter (xxv 
—The Structure of the Atom) introduces the con- 
ception of isotopes, proceeds to discuss in turn X-ray 
crystal analysis, atomic numbers, and radio-active 
phenomena, touches on the Rutherford-Bohr con- 
ception of the atom and the artificial disintegration 
of elements, deals with the octet theory of G N 
Lewis, different types of lmkage, and quantum 
numbers , and concludes by a discussion of atomic 
structure, the periodic table, and valency, reference 
being made, inter alia, to the work of Grimm and of 
Fajans, and to wave mechanics 
The book as a whole remains essentially as before, 
and displays all those qualities of clear, concise, re- 
strained and yet fresh treatment which have justly 
led to its wide popularity ın recent years The his- 
torical notes in the earher chapters are particularly 
attractive, and the sponsorship of the author 18 a 
guarantee of their accuracy 
The detail has been brought up-to-date—thus, 
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the oxides of bromine and of fluorme, chlorme 
fluoride, and chlorine hexoxide are mentioned 
Biief reference 1s also made to such matters as the 
connexion between energy and mass, cosmic rays, 
ortho- and para-hydrogen, atomic hydrogen, active 
nitrogen, the adsorption theory of Langmuir, the 
shapes of molecules, the Debye-Huckel theory of 
strong electrolytes, and the quantum theory of 
specific heats 

Opinions will differ as to the desirability of the 
mention of, at all events, some of these topics, as of 
those m Chapter xxv, imn what is designedly a 
relatively elementary book, even when admitting 
that a judicious use has been made of small type 
(which, mcidentally, has helped to keep the size of 
the volume sensibly as m previous editions) With 
intelligent students and teachers, there should be 
no trouble, in other cases, there 1s an obvious 
danger that, when used as “ a reference book for 
higher forms in schools ", a type of instruction 1n 
chemistry may be fostered which university teachers 
are practically unanimous 1n deploring There are 
few other points open to any criticism The state- 
ment, however, on p 198, that the photochemical 
union of hydrogen and chlorine “ when once started, 
goes on spontaneously ”’, is misleading 1f taken away 
from its immediately preceding context 


Our Bookshelf. 


Forestry a Study of «ts Origin, Application and 
Srgnaficance wn the United States By Prof Arthur 
B Recknagel and Prof Samuel N Spring Pp 
xn + 255 + xxxvu (New York and London 
Alfred A Knopf, 1929) 10s 6d 


In this book, the two authors, well-known members 
of the staff of Cornell University, set out to discuss 
the present-day economic problems of the forestry 
question in the United States They state that they 
were encouraged to undertake the woik by “ the 
tremendous interest which many people have taken 
in the country’s forestry problem, and by the need 
of orienting the public, particulaily the younger 
generation 1n schools and colleges, ın the important 
economie aspects of this problem " These words 
might equally well have been written for-Great-- 
Britain, with the exception that instead of having 
the forestry problem restricted to one country, ours 
is scattered all over the world, the most import- 
ant work being outside the small island of Great 
Britain 

The book under review 1s 1n no sense intended as 
à compendium of forestry information nor is it a 
manual of methods Its sub-title explains the aims 
of the authors Some of the economic problems of 
present-day forestry are common to many parts of 
Europe, the biggest oné beg the question of the 
possible shortage of coniferous softwood supplies 
The position of the United States, that great 
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exploiter of coniferous forests during the past half- 
century, 1s well known in this respect Inter- 
State 1mports have been proceeding for some time 
past, and the United States will for some decades to 
come import forest produce on an increasing scale 
From the Biitish point of view, perhaps the first two 
chapters of this book will prove of greatest interest 
The first, " How Forestry came mto being ”, gives 
us an excellent summary of the various stages the 
forests and forestry in the United States have 
passed through since theu utilisation by the white 
man first commenced In the second chapter we 
aie shown how the early movement towards forest 
protection and conservation ran parallel with the 
immense economic development of the forest 
industries, the merging of these two great move- 
ments being discussed 1n subsequent chapters The 
second half of the book deals with the introduction 
of principles and methods of forestry with the 
advent of the trained forester, with education and 
research, and the real status of forestry 1n the United 
States administration The authors may be con- 
gratulated on the way they have handled their 
material and presented it to the public 


Beitrage zu ener ernhertlichen Auffassung gewrsser 
Chromosomenfragen mit besonderer Beruck- 
sichtugung der Chromosomenverhalimsse wm der 
Spermatogenese von Alydus calcaratus L (Hema- 
ptera) Von Enzo Reuter (Acta Zoologica 
Fenmwea, 9) Pp vi+487+8 Tafeln  (Hel- 
smgforsiae Societas pro Fauna et Flora Fennica, 
1930 ) 


Tars work is a careful cytological study of sper- 
matogenesis m a Hemuipteran imsect, but it 1s 
much more, for ıt includes a discussion of 
~ hterature in all the related fields of plant and 
animal cytology After some sixty pages giving 
a critical account of spermatogenesis 1n this insect, 
the remainder of the volume ıs devoted to a dıs- 
eussion of such questions as the structure of 
chromosomes, hypotheses of chromosome phylo- 
geny, chromosome persistence and composition, the 
‘resting’ period between mutoses, chromosome 
sphtting, the method and meaning of chromosome 
conjugation, the nature of genes, and other 
questions The views and observations of others 
are freely cited, making the work a very useful 
one ın compazative cytology 

The questions considered are much too numer- 
ous to diseuss here, but ıt may be mentioned 
that im the spermatogonial nuclei of Alydus the 
chromosomes spht in the prophase The somatic 
number is 13, consisting of five pairs of ordinary 
autosomes of different sizes, one pair of micro- 
chromosomes, and the X, which, as usual, becomes 
compact at an early stage The oogonial divisions 
show two X-chromosomes 

Some of the drawings of chromosomes are made 
from the hving cell There ıs no continuous 
spireme or bouquet stage, but the long chromo- 
somes in meiosis pair laterally, beginning at one 
end, to form five gemini. Remaining attached 
at one end, they afterwards diverge until they 
are end-to-end and then split lengthwise , Before 
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reaching their definite shape m diakinesis, they 
pass through characteristic extended (chromo- 
mere) and diffuse stages But ıt 1s strongly em- 
phasised that from the last spermatogonial telo- 
phase to diakinesis all the chromosomes maintain 
strict genetic continuity as separate and distmot 
individuals The X-chromosome 1s seen ın levying 
cells to be composed of four segments 

All biologists wishing a critical summary of 
the present position on these cytological questions 
will find this work useful The bibliography alone 
occupies more than a hundred pages R RG 


Eiwnfuhrung wm dre Bodenkunde der Seen Von 
Emar Naumann (Dre Binnengewasser Einzel- 
darstellungen aus der Inmnologie und when 
Nachbargebwten, unter Mitwirkung von Emar 
Naumann und herausgegeben von August Thiene- 
mann, Band 9) Pp 1x+126+7Tafeln  (Stutt- 
gart E Schweizerbart’sche Verlagsbuchhand- 
lung (Erwin Nagele) GmbH, 1930) 16 gold 


marks 


TRE part of “ Die Binnengewasser "' before us deals 
exclusively with lake bottoms It 1s a large and 
interesting subject and very thoroughly handled 
from all aspects The study of fresh wateis as 
undertaken at the present day is à comparatively 
recent branch of science, and there has arisen, with 
its growth, a number of new terms, mostly intro- 
duced by the Swedish school at the Limnological 
Laboratory, Aneboda, of which Dr Naumann 1s 
director This laboratory 1s a model for all such 
fresh-water research Most of these terms have 
come to stay, although many of them have no 
English equivalent Good definitions are given 
throughout the work The chapters deal with the 
development and origin of the various bottoms, 
their layers and zoning, principles and methods 
of samphng, with descriptions of apparatus, the 
botany and zoology of the layers, including bac- 
teria, and the organic and morgame deposits All 
these are carefully classified and described Boden- 
kunde is the study of the origin, qualities, and 
changes of the bottoms In it, geology, zoology, 
and botany are all mvolved, besides physics and 
chemistry It ıs an extremely immportant part of 
the larger and wider study of fresh waters ın general 
This volume 1s indispensable to all those engaged 
in such researches, and ıs one of the most interesting 
of the seres It ıs illustrated by photographs, 
maps, and text figures which are good and well 
selected 


A Century of Wood Preserving Edited by Sir 
Harold Boulton Pp x+150+43 plates (Lon- 
don Philip Allan and Co, Ltd, 1930) 8s 6d 
net 


Av the present time, when a renewed interest 1n the 
scientific study of wood preservation 1s being shown 
in Great Britain, ıt 1s well to recall that this 
country was a pioneer in this work, and the method 
of forcing antiseptics into timber by means of 
pressure in a cylinder was patented by Bethell so 
early as 1838 “ A Century of Wood Preserving ", 
edited by Sir Harold Boulton, contains the substance 
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of a paper read in 1884, before the Institution of 
Civil Engineers, by his father, Mr S B Boulton, 
who gave a complete and valuable survey of the 
progress made up to that date An account of 
the discussion which followed ıs reprinted and 
makes interesting reading, reminding us that the 
theory of the action of preservatives which was 
attributed to the coagulation of albumen was not 
yet dead at that date 

Recent developments are briefly summarised by 
Mr Hubert Fergusson, and ın the numerous appen- 
dices are reprinted some of the original patents and 
early papers referring to the action of preservatives 
The history of wood preservation has been one of 
trial and error, but advance must always be slow 
1n work where results from practical experiments 
do not become available for many years Accurate 
scientific investigations are now beginning to take 
the place of empirical conclusions which have long 
been accepted as facts The experience of the past 
. 18 apt to be forgotten, and the volume under review 
18 of value ın recalling to us the work achieved and 
the considerable knowledge of the subject that had 
been gained half a century ago The name of 
Boulton has long been associated with the progress 
of wood preservation, and 1t augurs well for the suc- 
cess of the newly formed British Wood Preserving 
Association that its first president should bear the 
name of the editor of this book 


The British Journal Photographic Almanac and 
Photographers’ Datly Companion, with which rs in- 
corporated The Year Book of Photography and 
Amateurs’ Guide and The Photographic Annual, 
1931 Edited by George E Brown Pp 
748 +64 plates (London Henry Greenwood 
and Co; Ltd, 1931) Paper, 2s net, cloth, 3s 
net 


BESIDES the usual epitome of progress, formula, 
tables, and miscellaneous information, this volume 
includes concise essays on the makers of photo- 
graphy, modern enlarging, and colour photography, 
with a note on bromoil The “ Makers of Photo- 
graphy " is by the editor, and 1s a history of the 
development of photography from the earliest 
times up to approximately 1890, though, as might 
be expected, the last twenty or so years of the 
period is very sketchily done The value of this 
article hes in the history of the earher periods, 
practically the first half of last century, as certain 
items which have only recently come to light are 
duly incorporated for, we beleve, the first time 
The other articles also are excellent summaries of 
the subjects with which they deal 

The advertisements, which are a very valuable 
section of the work, show what great advances have 
been made 1n the development of the apparatus for 
cinematography Lenses are now provided for it 
up to the extraordinary aperture of f/1, and cameras 
costing from a few pounds up to £250 or more 

The “Gravure Pictures” are not of scientific 
value , but a considerable number appear to us to 
have been made from very much under-exposed 
negatives However, that appears to be the fashion 
at present 
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Photo-electric Cells and ther Applications a Dis- 
cussion at a Jowunt Meeting of the Physical and 
Optical Societies, June 4 and 5, 1930 Editor 
Dr John S8 Anderson Pp 236 (London 
The Physical and Optical Societies, 1930 ) 
12s 6d 


A descriptive account of the discussion on photo- 
electric cells arranged by the Physical and Optical 
Societies appeared in the issue of NATURE for June 
21,1930 This volume contains the original papers 
contributed by various authors, together with the 
general discussion which took place at the meetings 
at the Imperial College of Science and Technology 
The subject affords an excellent illustration of the 
importance of research 1n pure science, as few of the 
original workers in the subject of photo-electricity 
could have anticipated the vamous technical 
applications which have arisen ın connexion with 
their discoveries Not only m photometry, but 
also 1n connexion with such diverse problems as 
talking films and photo-therapy, photo-electric 
cells have been employed, and the successful solu- 
tion of the problem of television 1s probably to be 
found through their use ‘The relative merits of 
different types of cell provided material for much 
discussion, but as the sensitivity of a cell 1s largely 
a matter of definition, no general agreement was 
reached It 1s probable that the rivalry between 
the alkah metal cell and the selenium cell will 
continue, as each type seems to possess advantages 
for special purposes Although theoretical ques- 
tions were not the main subject of the discussion, 
some interesting papers were contributed dealing 
with the theory of photo-electric action, notably 
Dr N R Campbell’s paper on selective photo- 
electric emission 


The American Annual of Photography, 1931 Vol 
45 Edited by Frank R Fraprie Pp 292+Ad 
64 (Boston, Mass The American Photo- 
graphic Publishing Co , London Sands, Hunter 
ie i ; Ltd, 1930) Paper, 7s 6d , cloth, 

8 


Or the twenty-nine literary communications to this 
‘Annual’, we note specially Dr Wightman's dis- 
course on “ Light and Matter ", m which he traces 
the history of the subject and describes the theories 
at present held, and Dr Maximilian Toch’s “ Scien- 
tic Photography of Oil Pamtings” Dr Toch 
demonstrates by examples that experts cannot 
Judge of the condition of a painting from a photo- 
graph of 1t, ** because 1t depends entirely upon how 
the photograph was taken as to whether the pie- 
ture appears good or not" He gives some of the 
results of his prolonged experience Mr N eblette, 
as In previous years, contributes a review of the pro- 
gress 1n photography for the past year The very 
large number of formule given are for the most part 
set forth in convenient tables, which save Space and 
facilitate reference and comparison As the illus. 
trations claim to be pictorial, we hesitate to remark 
upon them , but the under-exposure in many cases, 
and m some a slaty fog that covers the whole and 
is particularly conspicuous by artificial light, do not 
commend themselves to us as good photography. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opymons expressed by his correspondents | Newher 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No motwe rs taken 
of anonymous communacatvons | 


A Method of Measuring Upper Atmospheric 
Ionisation. 


THE experimental investigation of the electrical 
structure of the upper atmosphere by means of wire- 
less waves as the exploring agency has shown that 
there exist two main lonised regions from which such 
waves may be reflected The lower of these regions 
is the Kennelly-Heaviside layer, which reflects long 
waves in long-distance transmission The upper region 
is found to be much richer in iomsation than the 
lower, so that if we project vertically upwards waves 
of giadually increasing frequency (and therefore gradu- 
ally shorter wave-length) we find that, at a certain 
critical frequency, the lower region 1s just penetrated 
and reflection takes place from the upper region 

In experiments carried out during the last twelve 
months it has been found that the value of this 
critical frequency 1s surprisingly definite and there- 
fore can be taken as a measure of the 1onisation con- 
tent of the lower region 

The relation between the critical frequency f and 
the value N of the maximum number of electrons 
per cubic centimetre can be derived as follows 
Waves sent into a medium of gradually increasing 
10nisation are reflected at a region where the refractive 
index » tends to zero For a magneto-optical medium 
such as the upper atmosphere, I have shown (Proc 
International Union of Radio-Telegraphy, vol 1, part 
l, 1928) that such conditions aie reached for any 
direction relative to the earth’s magnetic field Ho 
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according to the polarisation of the waves Here e 
and m are the electronic charge and mass, and fg 1s 
Hye 
2mmc 
the polarisation of downcoming waves (Proc Hoy 
c, A, vol 117, p 576 1928) lead us to adopt the 
nd equation with the upper sign for ffa The rela- 
tion between the maximum electronic content N and 
the critical frequency 1s therefore 










The results of an experimental study 
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In experiments carried out between the emitting 
station at the National Physical Laboratory, Tedding- 
ton, and receiving stations at King's College, London, 
and the Radio Research Station, Datchet, a technique 
has been developed which permits one determination 
of the eritical frequency 1n a period of an hour, and 
we have reason to believe that, with still more ex- 
perience on the part of the observing personnel, this 
period can be reduced to half an hour 

A recent twenty-four hour run using this method 
has shown that for & mid-winter day over southern 
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England the value of N reaches 2 0x 105 electrons 
per ee at noon, after which the value falls steadily 
and remains at the low value of 3x 10* during ihe 
greater part of the mght About half an hour before 
sunrise a very sharp increase 1s noted, after which 
the ionisation increases more gradually until the 
maximum midday value ıs again reached The noon 
value of 10nisation 1s thus found to be more than six 
times the midnight value 

The diurnal vanation curves bear a pronounced 
resemblance to theoretical curves deduced by Prof 
S Chapman (Proc Phys Soc, vol 43, part l, p 26, 
Jan 1931) for a case of atmospheric ionisation by 
monochromatic radiation 

The experiments have been carried out as part of 
the programme of the Radio Research Board of the 
Department of Scientific and Industrial Research 


E V APPLETON 
Wheatstone Laboratory, 


King’s College, 
London, W C 2, Jan 18 





The Meaning of Existence. 


OTHERS perhaps besides myself may have regretted 
that the recent correspondence between Sir Oliver 
Lodge and Sir James Jeans should have closed Just 
at the point at which questions were raised by 16 that 
go far beyond the actual issue between these dis- 
tinguished physicists, and yet may have an important 
bearing upon ıt Asked whether ether exists, Sir 
James sums up his attitude to the question in the 
words, ‘‘nothing in science seems to exist any more 
in the good old-fashioned sense—that 1s, without 
qualifications , and modern physics always answers 
the question ‘To be or not to be?’ by some hesi- 
tating compromise, ambiguity, or evasion" (NATURE, 
Dec 6 

To those approaching the question from the side of 
metaphysics rather than of physics, this conclusion 
1s likely to seem one of the most interesting outcomes 
of present-day discussions as to the status of physical 
reality Physics seems here to have arrived by its 
own path at the position made famihar to philo- 
sophers in the last generation m America by Wilham 
James ın the brilliant section of his “ Principles of 
Psychology ” which deals with '* The Many Worlds ” , 
in England by F H Bradley in the chapter in 
“ Essays on Truth and Realty ” entitled “On my 
Real World" These writers approach the subject 
from different sides James characteristically being 
concerned with ‘behef’, Bradley with ‘realty’; 
but one point which they have 1n common 1s precisely 
that of Sir James Jeans, namely, that before there 
can be any talk of existence you must define the 
world within which ıt ıs affirmed— what the logicians 
eall *the universe of diseourse' within which your 
proposition falls Is ıt, for example, the universe of 
ordinary sense perception, defined by Bradley as that 
which is “continuous with the felt, waking body ”, 
or 1s 1t one of those ‘sub-universes’, as James calls 
them, though * super-universes’, 1n some cases, would 
be a better word—the world, for instance, of history in 
which Juhus Cesar or of poetry in which Hamlet 
lives and moves and has his being ? 

It 1s, however, not merely a question of different 
worlds Within the same world a lke ambiguity 
breaks out In the world **continuous with the felt, 
waking body "—the world, for example, of the pen I 
hold in my hand and the action that moves 1t—there 
is the difference between the appearance in tame and 
space, the ‘here’ and the ‘now’ and the enduring system 
of atomic events 1n the pen, of habits and dispositions 
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in the movement If existence means what 1s all 
here and now, ıt 1s difficult to see in what sense these 
latter, the essence of which 1s just not to be all here 
and now, can be said to exist If, onthe other hand, 
it means that which appears or expresses itself in 
what ıs here and now, it 1s difficult to see how we can 
assign more to the here and now than the shadowy 
form of the really existent Finally (and this brings 
us back to what Sir James Jeans has probably in 
view) we have the difference between the particular 
and the universal, ın the ordinary sense the differ- 
ence (to confine ourselves to the physical) between 
the pen and the law of its mass, where the same 
difficulty again meets us—the difficulty that has 
engaged philosophers from the time of Plato to the 
present day, and has led some of them to deny exist- 
ence to that which appears to sense except as ‘ the 
moving image’, o1 perceptible embodiment of an 
intelligible essence 

Whether these distinctions throw any light on the 
controveisy as to the existence of ether 1t 1s not for a 
mere metaphysician to say But it suggests at any 
rate that while those who maintain its existence may 
be making a mistake in thinking of ıt m terms of 
something that is continuous with the world of the 
felt, waking body, or as something that can be said to 
fill space, they yet may be right 1n insisting that the 
word stands for an element in that world which 
the resolution of it into mathematical symbols or 
‘pointer readings’ fails to make intelligible What 
is emerging more and more from the treatment of the 
world of sense perception from a philosophical point 
of view, 1s that, do what we can by oui constiuctions, 
algebraic or other, to expiess 1t in conceptual terms, 
there remains, as a surd, an element of 1nexpugnable 
givenness, which must be taken not only as ‘existent’ 
but also as the source of the real existence of every- 
thing else belonging to that world 

Other questions of interest both to the physicist 
and the metaphysician aie suggested by S1 James 
Jeans's reply—chief among them the sense in which 
he would admit the existence of what ıt has come to 
be fashionable to call ‘values’ of which truth, beauty, 
and goodness are stock examples Do these, as some 
things he has elsewhere said seem to 1mply, occupy a 
world apart from existing things? Or are they, as 
Prof Whitehead insists, & side of them apart from 
which no intelligible account can be given of them ? 
But this is another story carrymg us fax beyond the 
particular point to which the discussion refers 

J. H MUIRREAD 
Dyke End, 
Rotherfield, Sussex, 
Jan ll 





Meteorological Conditions during the Air Raid 
on London, Oct 19-20, 1917 


In NATURE of Nov 29, 1930, p 847, Col E Gold, 
discussing upper air conditions, states that the note 
under ''Hiüstone Natural Events", ın NATURE of 
Oct 18, 1930, p 633, gives a misleading 1mpiession of 
the cause of the high winds at an altitude of 10,000- 
20,000 feet on Oct 19-20,1917 A true explanation of 
the air structure which led to the loss of four German 
airships 1s of some importance, though not bearing 
directly on the loss of the R101 In “ Aids to Fore- 
casting " (MO Geophysical Memoirs, No 16) types 
IV and VI are hsted for Oct 19 and 20, 1917 The 
former shows ' lows ’ north-west and north-east of the 
British Isles, and the latter an advancing ‘low’ with 
characteristic pressure gradients For Oct 21 the 
type indicates a deep V low 

Col Gold is of opmion that although there was no 
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pressure gradient at sea-level, there was a steep west 
to east gradient at great heights, due to a steep hori- 
zontal gradient of temperature also from west to east 
Such a wmd. was a thermal wind only, and surface 
pressure ' had nothing to do with the case" Trust- 
worthy records are meagre, and the argument for the 
assumed steep horizontal temperature gradient and 
thermal wind rests mamly upon a record at Ipswich 
on. the forenoon of Oct 20, which shows an 1sothermal 
condition at 4400 metres The case ıs discussed by 
Sir Napier Shaw in his “ Manual of Meteorology "', 
partiv,p 112, and 1$ may be that the record rightly 
tells of the remnant of a tongue of relatively warm 
air passing east The important pomt, however, 1s 
that at the ground there was little or no wind, and 
with clear skies radiation had full play There was 
no convection, and so a characteristic ground radia- 
tion fog formed In other words, there was a tem- 
perature inversion in the lowest level, whatever 
happened above London had no need of anti- 
aircraft guns that night Its citizens slept m quiet, 
unaware that four of a fleet of eleven airships were 
overhead, laden with bombs Nature provided a 
defence which cost nothing, was noiseless, and thor- 
oughly effective 

The whole story of that great air raid will probably 
never be made public Owing to failure of radio and 
loss of touch with Nauen, the ships went astray 
From midmght to 7 am of Oct 20 they moved 
south-east mstead of east, unaware apparently of 
drift, unless the course was in error If there was a 
northerly wind at 4400 metres ıt had httle or no 
strength at lower levels, and the airships probably 
flew low for several hours, seeking to penetrate the 
fog and locate themselves What saved London was 
not the northerly wind at high levels but radiation 
fog at the surface For forecasting purposes in con- 
nexion with aviation, the likelihood of fog at low 
levels would seem to be a matter of prime importance 


ALEXANDER MCADIE 
Blue Hill Obseivatory, 
Readvile, Mass, US A 





I THINK Prof McAdie’s view of the vital importance 
of fog in aviation will command general assent, and 
I am not acquainted with anythmg contrary to hs . 
suggestion that fog prevented the German airships 
finding their objective on the occasion ın question. 
This, however, does not explam why the airships 
drifted so far south and failed to return to their. 
bases The strong northerly winds at great heights, 
of which the ordinary weather maps of surfac 
conditions gave no definite indication do furnish 
reasonable explanation of this fact 

I do not think the existence of these northe 
winds admits of doubt they were actually obsem 
by pilot balloon 1n north-east France on the night 
Oct 19, 1917, at a height of 14,000 feet Nor do I 
think there 1s any doubt about the existence ofthe 
steep horizontal gradient of temperature wath the 
distzibution of surface pressure which existed’ at that 
time, there could not have been strong northerly 
winds at great heights without a steep honzontal 
gradient of temperature The question on which 
there may be difference of opmion ıs, whether the 
northerly winds were the cause or the effect of the 
horizontal gradient of temperature (if one can speak 
of cause and effect in connexion with phenomena 
which must co-exist and which must develop to- 


gether) 
E Gorp 


8 Hurst Close, 
London, N W 11 
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Separation of Bitumen from Bituminous Sands 


THE separation of the bitumen from the Alberta 
bituminous sands by washing with hot water has been 
under study by the Research Council of Alberta for 
a number of yeais It has been found that generally 
good separation can be effected by first thoroughly 
mixing the bituminous sand with about one-fifth of 
its weight of a solution of commercial silicate of soda 
of 2 per cent or less concentration, heating the 
mixture to a temperature of about 85° C, and then 
introducing the bitumimous sand thus treated into a 
body of hot water also at a temperature of about 
85° C The bitumen collects on the surface of the 
water as a froth Runs thiough our laboratory 
separation plant using recently mined bituminous 
sand of from 10 to 17 per cent bitumen content yield 
separated bitumen contaming 5 per cent or less of 
mineial matter However, in spite of careful control 
of ordinary factors, such as temperature, quantity and 
concentration of reagents, time of treatment, rate of 
feed, etc , 15 has not seemed possible to duplicate re- 
sults closely Two batches from the same supply of 
‘bituminous sand might give separated bitumens con- 
taining 1 and 4 per cent of mineral matter, although 
care had been taken to separate them under similar 
conditions 

Last summer we operated a 25-ton per day separa- 
tion plant at the bituminous sand deposits in Northern 
Alberta Bituminous sand from some parts of the 
quaiiy acted veiy badly in the plant and gave poor 
1esults When such materal was being run, it was 
noted that the plant water became distinctly acid 
Samples of bituminous sand were collected from varı- 
ous points in the quarry These were stirred up in 
from two to three times their volume of wate: and 
the acidity of the water noted The pH values varied 
from 2 5 to 6 4 

At a location some fifty mules distant from our 
plant a private party was separating bituminous sand 
by hot water The separation plant was very crude 
and no treating reagents at all were being used Yet 
separation results were apparently good Water in 
which bituminous sand from this location was stirred 
gave a pH value of 6 4 

Supplies of sand from our quany that had given 
varying degrees of trouble were brought to our 
laboratory at Edmonton It has been found that if, 
in the preliminary treatment of the bituminous sand, 
alkah 1s added until the pH. value of water in which a 
test sample of the batch has been stirred becomes 
6 4 or higher, the treated materal then gives excellent 
separated bitumen on washing ın hot water A series 
of runs shows steady improvement ın the cleanliness 
of the separated bitumen as the pH value of 6 4 1s 
approached, but httle change as this value 1s passed 
Sodium hydioxide and silicate of soda, both singly and 
in combination, have been used so far 

A prehmunary washing of a refractory bituminous 
sand ın cold water has the result of greatly diminish- 
ing the quantity of alkah which must be added to 
bring the pH value to 64 It also has the advantage 
of removing clay from the bituminous sand, if clay 1s 
present Clay appaiently has a bad effect on separa- 
tion, as well as causing tiouble by fouling the plant 
water 

The acidity in the bituminous sand 1s probably due 
largely to ferrous and feine salts carried into the 
bituminous beds by giound water passing through 
the clayey overburden Salt incrustations appeared 
on some parts of the face of our quarry Analysis 
showed that this salt accumulation was a mixture of 
ferrous, feire, aluminium, calcium, magnesium, and 
sodium sulphates 

A careful study of the effect on separation of ad- 
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justing the acidity of the biturninous sand in the pie- 
hminaiy treatment and of related factors 1s being 
made  'The detailed results of the study will be 
published 1n. due course 
K A CLARK 
Research Couneil of Alberta, : 
University of Alberta, 
Edmonton, Alberta, Canada, 
Jan 6 





Nutritive Value of Benniseed 


THE question of the nutritive value of benniseed 
(Sesamum indicum) was recently raised and analyses 
were carried out in this laboratory ‘This seed 1s 
grown along the Benue River and its tributaiies by 
the various clans of the Munshi or Tiv people A 
small amount of 16 ıs eaten and a little oil ıs extracted, 
but the bulk of the crop 1s exported, I gather, to 
Europe for the manufacture of ‘salad oil’ and the 
very fine grade machine oil called ‘Sesame’ What 
happens to the ‘ cake’ I do not know 

Analyses gave the following relevant percentages 
O1l 52 6, protein 23 4, total ash 4 0, CaO 1 2, P,O; 1 39, 
from seed grown in the Yandev Area of the Benue 
Province The Government Analyst, Mr A Hobson, 
has confirmed the calerum oxide percentage, but his 
phosphoric anhydride figure 1s 1 13 per cent 

All analyses of Nigerian soils so far carried out— 
not by this laboratory—show exceedingly poor figures 
for ealerum and phosphorus, and so the percentages 
of these minerals ın benniseed would be sufficiently 
astonishing on these grounds alone, but I can find 
no recorded analyses showing a higher calcium con- 
tent for any food cheese 1s 0 9, for example, and only 
New Zealand spinach and the leaves of the sweet 
potato seem to approximate to this exceedingly high 
Hee , nor can I find any ash analysis of benniseed 
1tse 

As previous work has shown, the natives of 
Northern Nigeria suffer from gross deficiencies of cal- 
crum and protein in their dietary, and so the 1mport- 
ance of benniseed cake is at once obvious Indeed, 
measurements of the boys in the Dutch Reformed 
Church’s Mission School at Mkar show clearly, within 
the limitations mmposed by the numbers, that the 
benniseed-eating Munshi boy is shorter but heavier 
than the Hausa schoolboy 

There might be an even more important general 
point It has become the fashion to discount soil 
analyses in some nutritional quarters, and to use 
instead the analyses of the crops that giow on the 
particular so]  Benniseed grown in the atid north 
of Katsina Emnuate and from Fiench terntory con- 
tains 118 per cent of calcium oxide, and, therefore, 
it would appear that this plant exercises a strong 
selective absorptive power for calerum There is no 
reason to believe that other plants will not show the 
same capacity It might prove of value to soils poor 
in calc1um and phosphorus to plant benniseed to 
concentrate these minerals, and then to plough in the 
floweiing plant, or the dried plant after the crop has 
been reaped I have just been informed that the 
Munshi women burn the seed-bearing heads, after 
removing the seeds, and use the ash in thei soups 
This 1s a strong hint to analyse the leaves and the 
stem 

Green manure 1s firmly established as a way to 
increase available nitrogen and to prepare humus in 
arid regions, and so 16 might be worth while to attempt 
concentrating minerals in deficient soils, such as 
Northern Nigeria, by the same method Such work 
must have been attempted somewhere, but I am 
unable to find any reference to 1t in the limited 
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hterature.at my disposal This letter may serve, 
I hope, to initiate such experiments, or to bring to 
our notice in Nigeria work already done 


WwW E MoCuLLOCK 


Dietetics Research Laboratory, 
Katsina, Northern Nigeria, BWA, 
Dee I8 


1 '" An Enquiry into the Dietanes of the Hausa and Town Fulani 
of Northern Nagena with some observations of the effects on the 
National Health, with recommendations arising therefrom" W E 
MeCulloch, West African Medical Journal, 3, 1929-80 





Determination of the Velocities of Projectiles by 
the Method of Light Interception 


Mxssas Payman and Woodhead appear to have 
misunderstood the method described in our letter in 
NATURE of Dec 27, p 994 We made no claim to 
originality of application of the principle of hght 
interception Our method does not depend on shadow 
or ordinary photography, which has been used m 
ballistics since the time when Boys took hus first 
shadow photographs in 1893, and differs from that 
used 1n other optical chronographs (see, for example, 
Cranz, “ Experimentelle Ballstık ”, 3, chap n, 1927), 
of which Kampé de Fénet’s 1s one 

Fériet’s method consists m taking a continuous 
photograph of the projectile itself, by ordmary day- 
hght photography, on a plate moving at right angles 
to the direction of fight The records show a band 
at an angle to the direction of motion of the plate 
The velocity determmation mvolves the measurement 
of this angle There are no discreet interceptions as 
im our records 

In our method the motion of the fitm of the camera 
(which 1s a simple drum-camera with a cylindrical 
lens at the shutter, not a ‘ photographic’ camera m 
the ordinary sense) 1s parallel to the axis of fight 
The projectile eclipses one or more beams of hght 
which are brought to a fine focus (less than one 
millimetre) on the Ime of flight, and 16 1s these eclipses 
or interceptions of the beams by the body of the 
projectile in flight which are recorded, not the 
reduced shadow images of the projectile In Fértet’s 
method there 1s no ‘range’ m the techmical sense , 
in our method the ‘ range’ 1s the accurately measured 
distance between the two foci of the interception 
beams on the line of fught  Fériet's camera gives the 
ratlo—velocity of projectile to velocity of plate— 
whereas our camera simply gives a time interval 
between the eclipses by the body of the projectile of 
two fine beams of hght placed a known distance apart 
The difference is obvious when it 1s realised that a 
velocity determmation can be made from Fériet’s 
photographs alone, without other data, whereas from 
our photographs ıt 1s not possible to determine a 
velocity unless the ‘ range ' 1s known 

Since the pubheation of our omgmal letter in 
NATURE of Dec 27, 1930, we have learned through 
the courtesy of the Director of Balhsties Research, 
Woolwich, that a method on the same prmoiple as 
our own was developed by Thompson, Hickman and 
Riffolt and published m the Proceedings of the US 
National Academy of Sciences (Proc, 6, 169, April 
1920) These workers utilised a smgle narrow beam 
of light, whereas we utilise two finely focused beams 
the illummating and recording apparatus is different 
but the principle 1s the same 

JAMES TAYLOR 
ROBERT WARK 


Research Department (Nobel Section), 
Imperial Chemical Industries, 
Stevenston, Ayrshire 
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Embryology and Evolution 


IN the issue of Narurm for Dec 13, Mr.G L 
Purser gives us an analogy of the modern manufac- 
ture of motor cars as a contribution to the solution 
of the problem of embryonic evolution which 1s novel 
and interesting, but far from satisfactory 

The comparison of the function of the hypothetical 
gene to that of an intelligent workman 1s but adding 
to the mystery Often the workman m the modern 
factory functions merely as the trigger-release of pro- 
cesses altogether beyond his ken, and subservient to 
the will and preconceptions of the motor car designer 
The more excellent the machine, the less dependent 
15 1s upon the control of the workman-mteimediary , 
but however excellent the machine, the sole origin of 
that excellence les obscurely hidden in the pheno- 
menon we term intelligence Devoid of motive 
power, the most excellent of all machines stands im- 
mobile It cannot move productively unless, again 
by some intelligence, a motive force 1s accurately 
apphed, and the moment this force ceases to reach it, 
the machine stops 

Most of us before we reach the age of ten have’ 
learnt that anything which ‘goes’ is dmven by a 
force external, yet although we live to be a hundred, 
what a host of us regard with sublime abhorrence the 
suggestion that the same thing 1s likely to be true ın 
regard to living cells! We willingly accept the valid- 
ity of ‘kinetic’, *electneal', gravitational’, or other 
forces, but we dogmatically affirm that a * vital ' force 
is but a bogy from the limbo of fantastic supersti- 
tion, and so we evoke the genie, perhaps the gene, 
and by its spell try to account for all we see—with as 
much success as 1f we claimed that the revolving fly- 
wheel of our motor engine were the real source of its 
motive power 

Personally, I feel that incredulity of a ‘ vital * force 
is scarcely any longer compatible with true scientific 
observation Anyone who has studied mitotie divi- 
sion of the cell and 1s conversant with electro-physical 
phenomena feels instinctively that he ıs observing 
the action of a force strikingly simular to that of the 
magnetic field Irradiation with ultra-violet light 1s 
found to augment the process of ovulation m the 
domestic fowl, while the reproduction of fur-bearmg 
animals in northern lands 1s strangely correlated with 
magnetic solar radiation 

Entelechy, like the word phlogiston, may be the 
signpost on the way to a new enhghtenment, which 
will, I predict, ere long result in the acceptance of the 
view that the living cell 1s, after all, merely a machine 
primarily operated by some external force Even so, 
let us remember that vitalism and spiritualism are not 
synonymous Marconx E MaoGzEGOR 

Wellcome Field Laboratory, 

Wisley, Surrey 
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Use of Tungsten Arc Lamps for Photomicrography. 


Tax uniform intrmsic brlhaney and compactness 
of the tungsten arc lamp have led to 1ts extensive ap- 
plieation as an illuminant for photomicrography It 
does not appear to be generally recognised, however, 
that the light which leaves the metal surface at angles 
approaching a tangent is so strongly plane polarised 
that itis difficult to obtain uniform illumination when 
crystals are being photomicrographed by plane polar- 
ised light 

The polarised light emitted at an acute angle to the 
incandescent metal surface has tts vibration direc- 
tion parallel to that surface This effect may be 
shown by projecting an image of the meandescent 
tungsten sphere on to a white screen by means of a 
2-inch objective, and then interposing a Nicol prism 
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in the beam of light, when the edges of the image 
parallel to the long diagonal of the Nicol are darker 
and those parallel to the short diagonal are brighter 
than the centre of the field. By placing a * Ist order 
red” selenite between the light source and the Nicol 

rism, the edges of the image appear red or greenish- 

lue according to their orientation with respect to the 
prism. 

The degree of lack of uniformity of illumination 
which can result when ‘contrasty’ photographie 
materials are used in photomicrography by polarised 
light, is shown in Fig. 1, a, b, c, which are photographs 


H 





FIG. 1. 


of the tungsten sphere of a Pointolite lamp. Fig. la 


was the ordinary appearance in the absence of a 


$ 


Nicol prism, whereas Figs. 1b and 1c show the appear- 
ance when a polarising prism was interposed with its 
plane of vibration horizontal and vertical respectively. 
— "This effect, which is not given by either a carbon 
arc lamp or the sun, could give rise to appreciable 
errors if a tungsten arc lamp were used for spectro- 
photometry without the interposition of ground glass 
to form a secondary source. 
EpwiN E. JELLEY. 
Research Laboratory, Kodak, Ltd., 
Wealdstone, Jan. 14. 





A Relation between the Radial Velocities of Spiral 
Nebulæ and the Velocity of Dissolution of Matter. 


I suovrp like to make the following comments 


. upon Dr. MeCrea's remarks in NATURE of Dec. 6, 1930, 


Į 
' 


È 


L 
é 


ap my letter in NATURE of Nov. 8; my comments 
apply to a certain extent to Dr. Wilhelm Ander- 
son's letter in the issue of Dec. 6: 

(1) As I have shown recently (Anzeiger der Akad. d. 
Wiss. Wien, 1930, No. 16), equation (1) can also be 
deduced without general relativity theory from the 
»ostulate that the total energy of the universe cannot 

e negative, or that the negative gravitational energy 
of the universe corresponds in magnitude with its 
proper energy. By mass in equation (1) Eddington's 
proper mass is to be understood. 

(2) It is true that a negative velocity results, as Dr. 
McCrea insists; I have, however, indicated this my- 
self in my letter, where I showed that v agrees well 

^h the radial velocity of the spiral nebulz only in 


" magnitude, that is, without reference to sign. 


(3) If, again, my equation (2) is to be interpreted 
from the point of view of Lemaitre's theory, with 
introduction of a temporal variation of ^, then it must 


not be overlooked, on the other hand, that Lemaitre's 


- theory requires further assumptions to make it com- 


 minerals—not to speak of astronomical estimates of 
- the AR 


> 


plete. Such would, perhaps, be necessary to bring 
the assumption that the velocity becomes greater by 
c[2000 for every million light years’ distance in agree- 
ment with the other assumption that the initial radius 
of the universe, caleulated to be 1200 million light 
years, is doubled every 1400 million years, that is, 
"within a time shorter even than the age of many 
of the sun. THUR 
— University of Vienna, Jan. 3. 
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Photographs of John Dalton. 


I snaLL be glad if any readers of NATURE can assist 
me in tracing the present whereabouts (if still in 
existence) of three original photographs of Dr. John 
Dalton. These were taken in Manchester, at one 
sitting, somewhere about the year 1842, by the 
Daguerre process, then recently introduced into Great 
Britain, and so far as I know were the onl photo- 
graphs of the great chemist ever made. "Their pro- 
duction has been wrongly attributed to John B. 
Dancer, the fact being that it was through Dancer's 
good offices that Dalton was induced to sit at the 
local Daguerre studio. 

It is on record that one of the three copies passed to 
Dalton himself, another to Dancer, and a third to 
Mr. John Dale, manufacturing chemist. Dancer's 
passed at the time of the Jubilee exhibition in Man- 
chester in 1887 to Mr. (afterwards Sir James) Dewar, 
the eminent chemist; I have also seen it stated that 
another (possibly Dale's) was in the possession of the 
late Mr. Thomas Kay, manufacturing chemist, of 
Stockport. There is no trace of such a photograph in 
the colleetion of Dalton's apparatus at the house of 
the Literary and Philosophical Society where he did 
so much of his work, nor in the more personal relies 
preserved at Dalton Hall. 

Dancer's photograph was lent by him on various 
occasions to artists and engravers for copying, and 
became somewhat disfigured in consequence. 

Perhaps this letter may meet the eye of someone 
who has actually seen one of the originals or can 
assist me in tracing them. HENRY GARNETT. 

3 Lea Road, Heaton Moor, 

Stockport, Jan. 19. 





The Black-necked Grebe. 


In the note upon this bird (NATURE, Jan. 3, p. 35) 
its generie name is given as Podiceps, perpetuating an 
error in orthography for which, I think, Yarrell was 
originally responsible and has been followed by some 
later writers on ornithology. On the analogy of biceps, 
calviceps, ete., Podiceps can only be translated * rump- 
headed'; whereas the right name of the genus is 
Podicipes (Linn.), meaning ' rump-footed ', referring to 
the peculiar position of the legs and feet in birds of the 
family Podicipedide. HERBERT MAXWELL. 

Monreith. 





WERE all taxonomists as familiar with the classical 
languages as is Sir Herbert Maxwell, mistakes such as 
he points out would be rarer; but although they 
appear in Latin guise, generic and specific names need 
not be evolved from anything but the author's sense 
of propriety. The name is a label and need have no 
meaning in itself. The consequence of that, and of 
the accepted rule of nomenclature that the first 
legitimate christening holds the field, is that Podicepa, 
used by Latham in 1789 to designate our grebes, is 
now the accepted generie name. 

THe WRITER OF THE NOTE. 





Dimorphism of Long Chain Carbon Compounds. 


From recent X-ray measurements (Malkin, NATURE, 
Jan. 24, p. 126) it is claimed that the ethyl esters of 
fatty acids may have two forms of chain. An account 
of an investigation of several binary systems of C,, and 
C,, compounds will shortly be published, in which it is 
shown that the ethyl esters are dimorphous, ethyl 
palmitate melting at 19-4° or 24-15*, and ethyl stearate 
at 30-9° or 33-4". J. C. SMITH 

The Dyson Perrins Laboratory, 

Oxford, Jan. 29. 
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| By Prof. G. Error Surra, F.R.S. 





-Kou Tien on Dec. 2, 1929, is the most signifi- 
ant and illuminating relic of primitive man ever 
ecovered. Prof. H. Fairfield Osborn, writing in 
cience of Feb, 22, 1929, raises the possibility Eos 
'iltdown man may be so old as the Pliocene. 
laims that the dark-coloured fragments of the skuli 
f Eoanthropus are intermingled with similarly 

< eoloured fragments of proboscidian molars of un- 

oe - questionably Upper Phocene age, and that it is 

.. not certain that Hoanthropus belongs to the Lower 

. = Pleistocene. In the case of Sinanthropus, there is 

4... mno such uncertainty as to the contemporary fauna, 

for the human remains were left on the floor of a 
5, cave and a vast number of the animals which 
roamed the region of Chou Kou Tien in these remote 
times left their bonesin the same cave. As all these 

. fossils belong to the same geological epoch, the 

C 0 Lower Pleistocene, there can be no doubt of the age 

of Sinanthropus. 

| The discovery, at Chou Kou Tien, of fossil teeth 

x cof Lower Pleistocene age which were identified as 

human, had made it evident that at the close of 

gu Tertiary or the beginning of Quaternary time man, 

. or a very closely related anthropoid, actually did 
exist in eastern Asia. This knowledge is of funda- 
|^ e mental importance to students of human palæ- 
|". ontology. For in the same geological epoch Pithec- 
|j, anthropus was living in Java, Eoanthropus was 
roaming the region around Piltdown in England, 
|... . and at Mauer, very shortly afterwards, the man of 

p Heidelberg, Paleanthropus, represented the human | 

o family in Germany. 

ov ln November 1928 additional remains of human 

-. skulls—further teeth, portions of two lower jaws 

s^ and fragments of brain-cases—were found. The 
peculiar. features of the chin region of these jaws 

.; 2, differed from those of all other known human 

Specimens excepting only the Piltdown jaw, to 
which they present a general resemblance, with- 
ut being generically identical. There is a similar 
pe-like obliquity in the slope of the symphysis and. 























aw. Not only do these peculiarities emphasise the 
“peculiar features of Sinanthropus, but they also . 
afford welcome confirmation to the views of those. 
‘who regard the Piltdown jaw as human. 

.The skull discovered by Mr. W. C. Pei was 
'ssfully freed from travertine after a labour of- 
our months by Dr. Davidson Black, and then dis- | 
ieulated and reconstructed. ‘Tt is important | 
iot merely because it gives a much fuller idea of the 
xact form of the skull of an Early Pleistocene man 
ree from the doubts which arise in the case of a- 
onstructed specimen), but also becauseits peculiar 
tures, revealing as they do many points which 
rgest an affinity with Pithecanthropus, associated 








the same skull with others such as are known. 
in the c case e of the Piltdown skull, form a bond. 


Jan 


[HE wr pa case found by Mr. W. C. Pei at Chou 


aces of the simian shelf in the lingual aspect of the 





| trabecules. 
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of union between the other two ‘Barly Pleistocene. 
skulls, the characters of which hitherto have been 
| supposed to be irreconcilable one with the other. < 

In addition to this, the skull of Sinanthropus: 
reveals many features which are unknown in either 
of the other types and throws a great deal of light. 
upon the characters of the common ancestor of the. 
human family, from which all these genera had been 
derived. One of the most striking. illustrations . 
this fact is the peculiar form of the mastoid region: 
the temporal bone, recalling as it does the condition 
found in the new-born child and in the adult anthr 
poid apes. For it lacks that salient character whi 
is so distinctive of the adult human being of oth 
genera. ! 

The brain-case found in 1929 is that of a young 
adult corresponding in the state of its developme 
with the condition found in modern human skulls 
&bout eighteen years of age. When the skull was. 
first examined, Prof. Davidson Black was impressed ' 
by the grace of its contours in comparison with the 
uncouth outlines of Pithecanthropus, and suggested | 
the possibility that it might be female, with the re- 
servation, of course, that the evidence at our dis- 
posal regarding this hitherto unknown type of being 
was altogether inadequate for any definite donsig 
upon this matter. 

The discovery of another brain-case was made in 
July 1930 by recovering from material brought in 
from the Chou Kou Tien cave (in October 1929) a 
series of fragments which articulated naturally o 
with the other to form the greater part of the ca 
varia. This discovery of a skull of another you 
adult of approximately the same age revealed 
more lightly built skull with smaller eyebrow ridge 
a less prominent forehead, and less obtrusive parie 
eminences, which both Prof. Davidson Black and 
consider to be probably of a different sex from t 
other skull. 

One of the most remarkable points of ane 
between the brain-case of Pithecanthropus and of 
Eoanthropus was the remarkable thickness of t 
latter, whereas the skull of Pithecanthropus . 
much thinner. In the case of the skull of Sz 
anthropus found on Dec. 2, 1929, the thickness of tl 
bone (Fig. 1) approximates to that of the Piltd 
| skull. Not only does it resemble it in mere 
` but also the architecture of the cranial vault (wl 
in the case of the Piltdown skull has hitherto been r 
- garded as quite distinctive) i is almost exactly repr 
duced in the case of Sinanthropus. In all oth 
known human skulls the cranial bones consist of tà 
fairly thick tables united by a comparatively th 
layer of diploic tissue consisting of fine trabec 
In the case of the thick cranial bones of both t] 
Piltdown and the Peking skulls, the tables. 
relatively thinner, and the thicker layer of dij 
bone consists of a very robust network of coar 
These similarities suggest that in t 
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(separated geographically as their habitats were 
by the whole extent of the continental land mass 





| 
$ FiG. 1.—Pho ph of the upper aspect of the Peking skull with part 
V of the M d to display the exceptional thickness of the 
bones and the small size of the brain yes which is occupied by a 
mass of limestone (travertine). The thickness and texture of the 


skull reveal an unexpected similarity to the conditions found in the 
wn skull. 













between England and China) we are dealing with 
. characters of primitive man for which no close 
. analogy can be found in the apes. "This condition 
— in the Piltdown skull was regarded either 
as pathological or the result of some 
4 freakish mutation. But the presence of 
the same condition in Sinanthropus en- 
_ hances its importance. 
_ Why the skull of primitive man should 
_ attain such an enormous thickness is diffi- 
. cult to explain: but the evidence pro- 
. vides an interesting problem for morpho- 
_ logists to endeavour to solve. Did primi- 
—tive man's skull increase in thickness 
ause the increase in the capacity of 
the brain-case deprived an increasing area 
of the protection of the temporal muscles ? 
For the moment, when there is no clear 
~ indication as to the meaning of this 
= peculiar morphological feature, it is of in- 
terest as emphatic evidence of the affinity 
between Zoanthropus and Sinanthropus 
and of the enhanced importance of the 
structural peculiarity itself. The con- 
trast in thickness between the cranial 
vault in Pithecanthropus and Eoanthropus acquires 
| a new interest in view of the fact that the three 
E. (adult) skulls of Sinanthropus (one of the frag- 
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specimen found in 
the other skull which have been interpreted as due to a difference in sex. 
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ments found in 1928 is thin because it is part 
of a child's skull) reveal a considerable range that 
is sufficient to bridge the gap which separates 
Piltdown man from the ape-man of Java. 

The discovery of the two jaws in 1928, presenting 
as they did features hitherto known only in Pilt- 
down man, raised the possibility that there had been 
discovered in China a type of human being more 
closely akin to the Pleistocene man of England than 
that of the ape-man of Java, who was geographically 
much nearer to the Peking man. When, however, 
in 1929 the skull was found (and the base was still 
embedded in the solid mass of travertine) the strik- 
ing resemblances of the brain-case (Fig. 2) to that 
of Pithecanthropussuggested that, after all, thenewly 
found genus was more nearly akin to his neighbour 
from Java. The skull revealed great projecti 
eyebrow ridges like those of Pithecanthropus, which 
provided a marked contrast to the condition found 
in Piltdown man, in which such ridges were lacking. 
The front part of the skull was also flattened and 
ill-filled, and had a prominent median crest such as 
that of Pithecanthropus. "There was this difference 
in the frontal region of the bone, however, that the 
frontal eminences were definitely more obtrusive 
than those of Pithecanthropus. Turning to the 
consideration of the parietal bones, one finds a close 
resemblance to those'of the Piltdown man. This 
resemblance depends both upon the fact that the 
bones tended to be raised up towards the middle 
line and are not so flat as those of Pithecanthropus, 
that there is a very definite parietal eminence such 
as is completely lacking in the Java skull, and that 
the postero-inferior corners of the parietal bones are 
everted in that peculiarly distinctive way found 
in the Piltdown skull. The occipital bone again 
presents a much closer resemblance to that of 
Pithecanthropus, and when we turn to consider the 
temporal bones we find a much more primitive 
condition of the mastoid and of the tympanie bones 





FIG, 2.—The left side of a skull of Peking man found in July 1980. It shows the 
root of the nose and part of the base of the skull which were not present in the 


December 1929, and it reveals certain minor differences from 


than that which is revealed in Eoanthropus. Un- 
fortunately the temporal bone of Pithecanthropus 
has not yet been discovered, so that we cannot 


Mlbeednthropus à in 1 this Teapect’ 








-mën found in 1929, a feature which Dr. Davidson 


. Black inferred from the nature of the wear of the | 


'teeth long before the skull was found, is the fact that 


the condyloid fossa for articulation with the man- | 


.dible presents a very close resemblance to the 
ondition found in modern man, in size, depth, 


1 d direction. 


mily, in particular Rhodesian man and Neander- 
al man, there are much more profound differ- 
nces in the under-surface of the temporal bone. 
'he attainment of the condition which became 
d 
that Sénanthropus is a primitive generalised type, 
and that modern man has retained many of these 
E primitive characters. 
^ Looking at the skull as a whole, one can say that 


‘its general form is intermediate between the con- | 


ditions found in Pithecanthropus and Eoanthropus. 
= It enables us to unite into a solid foundation the 
‘characters of the three most primitive members of 
the human family at present known. In giving 
coherence to this knowledge it also enables us to 
picture the nature of the common ancestor of all 
three, the as yet hypothetical Pliocene man, 
The suggestion has been made that the Peking 


S - One of the most interesting DATUR ot the Soeur | 


1 'This fact is all the more remarkable | 
ecause in other extinct members of the human. 


permanent factor in Homo sapiens suggests 





pies i . 





| texture of the cranial "hones 1 the morpl olog X 
frontal, parietal, and occipital bones, as well a as th K 
distinctive features of the teeth and mandible, E 
clearly differentiate Peking man from the ape-man ~ 
of Java, and present a contrast which is so profound... 
| as to compel us to accord it generic distinction. In = 
many respects it differs from Pithecanthropus and p 
resembles Eoanthropus, but the contrast to the — 
It occupies an in. 















* 
| 
| 
| 
| 
| 
| 
| 
| latter is even more obtrusive. 
| termediate position between the two, but is mor 
| primitive and generalised than either. | 
It is a very significant phenomenon that at Chou 
Kou Tien, in spite of the most careful search in th 
| caves during the last three years, no trace whateve 
| of implements of any sort has been found. It mus! 
not be forgotten, however, that Dr. Andersson i1 
| 1921 found pieces of quartz in association with th 
fossil bones, and that in the later stages of the. 
| excavation Mr. Pei found further examples of this 
| alien material. Those who have been searching . 
| in vain for evidence of human craftsmanship on | 
| this site are being forced to the conclusion that ^ 
| the Peking man was in such an early phase of . 
| development as not yet to have begun to shape | 
implements of stone for the ordinary needs of his _ 
daily life. p 





Vitamin B. 


DISTRIBUTION 


| T: general distribution of vitamin B is now 
eS fairly well defined, but the adequacy of different 
| food substances in this respect for different species 
and the distribution of the various factors in the 
- B complex are still subjects for investigation. R. H. 
A. Plimmer, with W. H. Raymond, J. Lowndes, 
and J. L. Rosedale, has examined the comparative 
© vitamin B value of cereals, pulses, and nuts (Bio- 
: em Jour., vol. 21, p. 1141, 1927 : vol. 28, p. 545 ; 
| : “The preventive method was employ ed, 
sir g ‘pigeons, and the criterion was maintenance for 
at least 26 weeks. All the vitamins required by 
the pigeon were therefore included in the estimation; 
symptoms of deficiency were paralysis and loss of 
weight. The diets used contained 5 per cent fish 
meal, white flour or white rice, and the substance 
under test in varying proportions. Dried yeast 
-= contained most vitamin: of the other foodstufls, 
wheat germ was about half as good as the yeast, 
"whole. 
enth of the amount present in yeast, and other 
; about a twentieth. The majority of the 
and nuts examined contained between a 
à tenth of the quantity present in yeast. 
min B is required for hatching and rearing 
than. for maintenance. Chickens require 
again as pigeons, rats only about half ; 
uirements of human beings may be inter- 
etween those of the pigeon and the rat. 



























wheat, bran, and middlings contained about. 


ics E E. Allehorne (ibid., vol. 22, a 


AND PHYSIOLOGY. 


| malted flour was the same as that of the original un- 
| malted flour, but that the malt extract appeared to. 
| contain more: the experiments were carried out on 
| rats and the effect is attributed to the improvement 
| in appetite brought about by the extract. v 
| The content of vitamin B in seeds has been shown __ 
| to be markedly influenced by the manure applied to: - 
| the plant, by M. J. Rowlands and B. Wilkinson ~~. 
| (ibid., vol. 94. p. 199; 1930). Two similar plots of 

| grass and clover were manured with an artificial < 
| manure and pigs’ dung respectively: the pigs . 
were fed on barley meal, middlings, and a small. _ 
| 

| 























amount of a mixture of meat meal, rye and wheat. 
embryo, bone meal, and cod liver oil. The manured - 
patch produced a heavier crop, containing mor 
clover, but the growth on the dunged patch wa: 
bigger. By preventive and curative growth ‘ast: 
on rats, it was shown that the vitamin B eonter 
of the seeds from the manured patch was much less 
than that of those from the dunged patch. In 
further experiments vitamin B was extracted from 
pigs’ dung by means of alcohol. | 
There is evidence that lower organisms can. 





synthesise vitamin D or similar growth factors, and 
that this synthesis may occur also in the intestina 
tract in higher.animals. Thus, Reader has founc 
| that the meningocoeeus can synthesise a growtl 
factor for a streptothrix, all the vitamin B, being 
previously removed from the medium; and G. L 
 Peskett (ibid., vol. 21, p. 1102 ; 1927) has shown 
: | ea , athesise vitamin Be 
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intestinal synthesis may be the explanation of 
‘refection’ which has been described by L $ 
Fridericia and H Chick and M H Roscoe (see 
Lancet, vol 1, p 37, 1928) In this condition rats 
maintained on a vitamin B free diet contaming un- 
cooked rice starch passed bulky white feeces, and at 
the same time were cured of ther symptoms and 
put on weight The feces contamed abundant 
vitamin The condition appeared to depend on the 
presence of uncooked starch 1n the diet and a virus 
in the intestine 

W R AykroydandM H Roscoe (Biochem Jour , 
vol 23, p 483, 1929) have investigated the dis- 
tribution of vitamin B, Wheat and maize were 
poor sources the germ and bran of wheat contamed 
more than the endosperm, but maize germ con- 
tained less than wheat germ dried peas also 
contained httle Dried yeast and ox liver and fresh 
milk were excellent sources, and egg-yolk and dried 
meat good It was possible to cure rats suffering 
from the dermatitis of vitamin B, deficiency, as well 
as to stimulate their growth 

The physiological functions of the vitamm B 
complex are imcompletely understood in its 
absence the metabolic processes of the tissues are 
umperfectly performed, and investigations have 
thrown some hght upon the details of the defects 
Thus the vitamin 1s related to both protein and 
carbohydrate metabolsm G A Hartwell has 
found that young rats die, with engorgement of the 
kidneys, when the synthetic diet contains 20 per 
cent edestin and 5 per cent yeast extract, although 
older animals thrived on the diet even with a lower 
allowance of yeast (Biochem Jour , vol 22, p 1212, 
1928) Increasing the amount of yeast extract 
permitted normal growth the factor responsible 
was found to be thermostable | Casemogen and egg- 
albumin required less yea extract than edestin for 
normal metabolism á 

H W Kmnersley and R A Peters have 1nvesti- 
gated the relation between the lactic acid content of 
the brain and the symptoms of head retraction in 
pigeons fed on a aiet of polished rice (bid , vol 23, 
p 1126, 1929 vol 24, p 711, 1930) Using a 
special techmque, 16 could be demonstrated that 
birds showing opisthotonos had more lactic acid 1n 
their brains than normal birds, and that this 
increase was most marked m the parts below the 
mid-brain and occurred here first at a time when 
symptoms were threatening ‘The increase was not 
—~sbserved after cure by a dose of vitamin B, con- 
centrate The symptoms appear to be due to this 
accumulation of lactic acid, and the fact that 1t is 
localised indicates that vitamin B, 1s intimately 
concerned 1n the intermediary metabolism of carbo- 
hydrates, apparently with the oxidative removal of 
lacticacid In this connexion it might be remarked 
that H Yaoi found that muscle from polyneuritic 
pigeons reduced methylene blue more feebly than 
normal muscle, but that there was no difference 1n 
the glutathione contents (Proc Imp Acad Tokyo, 
vol 4,p 233, 1928) Petersin his Harben Lectures 
has adduced some evidence that vitamin B, may be 
concerned with the mobilisation of water, and that 
in its absence together with that of vitamm B, 
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cedema accompanies the polyneurrüis in its terminal 
stages 

C W Carter and A N Drury have examined the 
nature of the slowing of the heart beat ın nce-fed 
pigeons (Jour Physiol , vol 68, Proc, p 1, 1929) 
1t appears to be due to an overaction of the vagal 
centres producing a heart block The condition 1s 
cured by whole wheat, so that the factor responsible 
may be that described by Williams and Waterman 

G F Marnan,L C Baker, J C Drummond, and 
H Woollard (Biochem Jour , vol 21, p 1336, 1927) 
noticed changes in the adrenal glands of pigeons 
starved or fed on rice only, and Marrian has investi- 
gated these alterations 1n more detail (bid , vol 22, 
p 836, 1928) Hypertrophy was found in manition, 
even though vitamin B, was given, and 1n vitamin 
B deficiency, whether accompanied or not by nanı- 
tion cedema accounted for half the hypertrophy 
minanition The adrenaline content was increased 
m the latter condition, but was relatively low in 
vitamin B deficiency It appeared that the hyper- 
trophy in imanition affected chiefly the medulla, 
and m vitamin B deficiency, the cortex of the gland 

Tt 1s now well known that vitamin B deficiency 1s 
associated with loss of appetite B Sure has made 
a detailed study of the anorexia rn the rat and found 
that 1t 1s promptly cured by the administration of a 
vitamin B concentrate (Jour Nutrition, vol 1, 
p 49, 1928) The loss of appetite may be associ- 
ated with the failure of the gut to empty itself, and 
a decrease 1n the digestive secretions J L Rose- 
dale and C J Olhveiro (Biochem Jour, vol 22, 
p 1362, 1928) found that ın pigeons suffermg from 
berr-beri the pancreas failed to form the enzymes 
required to digest protein and fat 

It might be expected that animals suffering from 
vitamin B deficiency would show derangements of 
the sexual function H M Evans, however, found 
that 1n male rats, provided vitamin E was supplied, 
fertility was unaffected and sex interest was de- 
creased only a few days before death (Jour Nutri- 
hon, vol 1, p 1, 1928) In the female rat the 
cestrous cycle stopped abruptly after about four 
weeks on the deficient diet , loss of weight followed 
immediately (A S Parkes, Quart Jour Exp 
Physiol, vol 18, p 397, 1928) Injections of 
cestrin produced the signs of cestrus durmg the 
anoestrus, but without stimulating the ovaries, 
which had become much atrophied 

W Nakahara and E Sanekawa have found that 
chicken sarcoma and rat sarcoma and carcinoma do 
not apparently require vitamin B,, and contain 
little of 16 (Proc Imp Acad Tokyo, vol 5, p 55, 
1929 vol 6, p 116, 1930 Scent Pap Instit 
Physic and Chem Res ,vol 10,p 211, 1929) In 
the first set of experiments, chickens were fed on 
polished rice and a salt mixture, the livers from 
healthy birds, and those carrymg growths of the 
Rous sarcoma, were found to contain equal amounts 
of vitamin B by test on rats, mdicating that the 
tumour did not deplete the birds’ store of vitamin 
In the second set, the rat tumours were fed to 
pigeons and rats maintained on vitamin B free 
diets only minimal amounts of the vitamin were 
found to be present 
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Obituary. 


Mn H W Monckton 


R HORACE WOOLLASTON MONCKTON, 
who died on Jan 14, was the son of Col the 
Hon H M Monckton, a younger son of the fifth 
Viscount Galway, his mother being a daughter of Sur 
Thomas Woollaston White, Bart He was born in 
1857 and was educated at Wellington College His 
father built a house there, on land belonging to the 
College, and here Monckton and his sister continued 
to live for the rest of his lıfe He also had chambers in 
the Temple, where he lived when not at Wellington 
He was called to the Bar 1n early life and had some 
practice on the Midland Circuit and at the Parha- 
mentary Bar, and was all his hfe an enthusiastic 
member of the Inner Temple Visits to the York- 
shire coast and the gault exposures at Folkestone 
attracted him to geology when still a boy, and in 
1882 he was elected a fellow of the Geological 
Society and he jomed the Geologists’ Association 
in the same year Later he became interested in 
botany, and was elected a fellow of the Linnean 
Society mn 1892 
Monckton’s residence at Wellington College 
naturally gave him an interest in the Tertiary and 
Gravel Beds of the surrounding districts He was 
associated with the late Sir W H Herries in the 
discovery in 1880 of an abundant fauna in the 
Upper Bagshot Beds, when the railway cutting 
through the Fox Hills at Tunnel Hill was quite 
fresh The Upper Bagshot of the London basin had 
hitherto been supposed to be practically unfossil- 
iferous A series of papers followed dealing with the 
relative ages and positions of the various exposures 
of Bagshot Beds, both ın relation to the London 
clay and to the corresponding beds in the Hampshire 
basin In this discussion the Rev A Irving, Sir 
Henry Lyons, and others took part The Upper 
Bagshot of the London basin was practically 
proved, by 1ts fossil contents, to be the equivalent 
of the Lower Barton series of Hampshure, 1n a joint 
paper published in the Quarterly Journal of the 
Geological Society ın 1888 by Mr Starkie Gardner, 
Monckton, and the late Henry Keepmg Monckton 
also wrote many papers on the various gravel beds, 
extending his researches to Essex and throughout 
the south-east of England He acted as joint- 
editor with Mr R S Herries of the jubilee volume 
of the Geologists’ Association, and contributed the 
articles on the Dorset coast and () ointly with Mr 
Osborne White) on Hampshire and the Bagshot 
district He was an indefatigable leader of excur- 
sions of the Geologists’ Association and various 
field clubs Monckton’s activities were not con- 
fined to England He went annually to Norway 
for a number of years, and studied especially the 
glacial phenomena there He organised an excur- 
sion of the Geologists’ Association to that country, 
and devoted one of his presidential addresses to the 
Association to the district round Bergen 
Though so long officially connected with the 
Linnean Society, he did not publish much of 
botanical interest He made considerable collections 
of plants, however, and was specially interested 
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1n mosses 





In the few contributions he made on 
this subject, his idea was to bnk up botany and 
geology by making lists of plants growing on 
particular geological soils 

No account of Monckton would be adequate 
which did not mention the great amount of work 
that he did ın the management of the societies to 
which he belonged He was vice-president and 
treasurer of the Linnean Society from 1905 until 
the time of his death He was at one time treasurer, 
and several trmes vice-president, of the Geological 
Society, and served on 1ts Council for some twenty- 
five years in all Of the Geologists’ Association, 
he was at various times president, secretary for 
excursions, and editor of Proceedings He also on 
several occasions acted as recorder of Section C 
(Geology) of the British Association Sound busi- 
hess instinct combined with legal knowledge made 
his opinion much sought after, and his advice was 
generally followed by his colleagues 

Besides geology and botany, Monckton was 
interested in archeology and was an excellent 
photographer He made his own slides, and was 
always ready to give a lantern lecture to the 
Wellington College boys or others He wrote the 
volume on Berkshire for the Cambridge County 
Geographies, and the article on geology m the 
Victoria County History He was also a fellow of 
the Royal Numismatic Society and made a care- 
fully selected collection of Enghsh silver coins 
He was a man who will be much missed by many 
friends, and especially by the sister whom he 
leaves to mourn his loss 


aa i 
PROF b qd m 


THE death on Jan 26 of Prof Archibald Leitch, 
director of the Research Institute of the Cancer 
Hospital, following ın less than a year the loss of 
Dr H J B Fry of thesame laboratory (see NATURE, 
May 31, 1930), leaves a woeful lacuna 1n the ranks 
of cancer research Born 1n 1878, Leitch was edu- 
cated at Rothesay Academy and tne University 
of Glasgow, where he had a distingwshed record 
in arts and medicine, graduating in 1902 He soon 
devoted himself to pathology, acting as assistant 
in the Cancer Research Laboratory of the Middlesex 
Hospital From London he passed to Dundee as . 
director of the Caird Research Laboratory, a post 
he occupied until his return to London as patho- 
logist to the Cancer Hospital, becoming director of 
the Research Institute a few years before the War 
During the War, Leitch was in charge of a Mobile 
Laboratory, retirmg with the rank of Major, 
RAMO (TF) 

Leitch's most productive period fell ım the 
succeeding years, when renewed 1nterest 1n carcino- 
genetic studies followed the pioneer investigations 
of Fibiger, for whom his admiration was intense, 
and Yamagiwa His best-known contributions to 
knowledge in this domain dealt with the caremo- 
genic action of lubricating oils and the causation 
of mule-spinners’ cancer, and he served on the 
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Home Office Committee appointed to inquire into 
this disease 

Of greater theoretical umportance was Leitch's 
demonstration of the carcmogenie action of 
arsenious acid, and the fact that this factor was 
not responsible for the carcinogenic action of tar 
He also showed that 1n the production of tar cancer 
in mice, the essential damage was completed before 
the appearance of proliferative changes ın the skin, 
although a relatively long latent period might 
elapse before definite tumour development super- 
vened This important observation has revolution- 
ised our earlier attitude to the problems of com- 
pensation ın occupational cancer 

Leitch’s numerous publications are characterised 
by a careful and polished diction, enhvened from 
time to time by striking and appropriate phrases, 
which betrayed his literary and classical learning 
and trammg He was an able and attractive 
speaker, and many of his addresses on formal and 
informal occasions were enlivened by a wealth of 
appropriate anecdote He leaves a widow and four 
children, to whom will be extended the sympathy 
of his co-workers at home and abroad 

J A Murray 


MER R G LUNNON 


RoBERT G Louxnon, who died on Jan 25 at the 
age of forty years, was widely known both for his 
scientific and for his humanitarian work He was 
educated at Tottenham County School and Uni- 
versity College, London, where he held the Neil 
nott Scholarship of the University of London, 
aduating was appointed to a lectureship 
appled mathematics During 
e with the Red Cross 
lief work for refugees ın 

















n was appointed lecturer in 
College, Neweastle, where he 
e of his death His work there 
his many abilities In addition 
ental duties, which he discharged 
ous success, he undertook a great deal 


auses of the present agricultural depression 1n 
‘Sritain are reviewed by Mr C S Orwin, director 
ot the Institute for Research m Agricultural Economies 
at Oxford, ın an article m the Polhhwcal Quarterly, 
vol 2, No I, entitled “The Agricultural Problem" 
Although the assertion that m previous years wages 
have been based entirely on the price of wheat 1s 
probably an over-statement, 16 1s evident that at the 
present time wages are fixed with reference to a 
standard of living regardless of the condition of the 
mdustry, and the fact that the necessity for paying 
a statutory wage continues, while the guarantee for 
prices has been withdrawn, constitutes one of the 
farmer’s chief complamts From a comparison of the 
costs of production of such commodities as wheat, 
mutton, and milk for the years 1914, 1925, and 1930, 
it appears that for the two earher years the corre- 


No 3197, Von 127] 


of work on behalf of the students, and had acted 
since 1926 as senior tutor 1n the Faculty of Science 
His colleagues were also greatly indebted to him 
for his work 1n connexion with the Association of 
University Teachers, both as secretary and repre- 
sentative on the council He attended the meetings 
of the British Association regularly, and served. on 
the committee of Section A 

Mr Lunnon’s published papers relate to a variety 
of topics, the best known being a series on the 
motion of spheres in fluid media, which gave evı- 
dence of mathematical and experimental ability 
of a high order Although extremely active in 
academic and scientific work, he yet found time 
for a great deal of social service ın various forms 
These are too numerous to detail, but the cause 
of international goodwill was perhaps the one 
nearest his heart, and he laboured to promote 1t 
with all the enthusiasm and energy that was 1n. him 
His students, his colleagues, and his many friends 
wil always remember him with gratitude as one 
who had great gifts and used them to the full—but 
always on behalf of others 





WE regret to announce the following deaths 


Sir Andrew Balfour, KCMG, director of the 
London School of Hygiene and Tropical Medicine, 
on Jan 30, aged fifty-seven years 

Dr W E Johnson, Sidgwick lecturer in moral 
philosophy m the University of Cambridge, and 
author of a work on “Logie ", three volumes of which 
out of the four contemplated have been published, on 
Jan 14, aged seventy-two years 

Prof Orazio Maruechi professor of archseology at 
the University of Rome and director of the Vatican 
Egyptian Museum, on Jan 21, aged seventy-seven 

ears 
d Dr R B Moore, formerly chief chemist of the US 
Bureau of Mines and recently professor of chemistry 
in Purdue University, who was known for his work 
on radioactivity, apphed chemistry and metallurgy, 
aged sixty years 

Dr J Perrm Smuth, emeritus professor of palæ- 
ontology at Stanford University, with which he had 
been connected since 1892, on Jan 1, aged sixty-six 
years 


News and Views. 


sponding figures were almost identical, and even m 
1930 the cost of production has only risen appreciably 
in the case of wheat The problemis, therefore, mainly 
one for the arable farmer, but the obvious course 
of abandoning corn-growmg in favour of the more 
profitable mdustries 1s no solution for the eastern 
districts, where climatic conditions are unsuitable for 
dairymg or market gardening, and further, the trans- 
formation of these areas into sheep farms could only 
be done at a great sacrifice of employment and pro- 
duction 


THE solution of the present agricultural problem, 
Mr Orwin thinks, hes in a readjustment of the prm- 
ciples underlymg arable farming In the first place, 
he questions the advisability of contmumg mixed 
farming, which includes the production of both corn 
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and meat Times have changed since man was en- 
tirely dependent on farmyard manure for the growth 
of his crops The labour involved m its production 
and the cost of internal farm transport he regards as 
unnecessary, whereas an interdependent system of 
live stock and corn farmmg might prove quite econom1- 
eal In another aspect also, a break with tradition 
is recommended Farm and fields were originally laid 
out m sizes convenient for horse labour, but with the 
development of the tractor and other forms of mechan1- 
cal power, some readjustment of areas 1s needed for 
efficient working ‘The argument that such an ın- 
dustrialisation of agriculture will only aggravate the 
unemployment problem is ruled out, as much poor 
grass land could be profitably used for corn-growing 
1f only the cost of production could be reduced A 
warning 1s added of the danger of over-production if 
farmers rely solely on those branches of the mdustry 
which tend to be profitable at the moment, and 
emphasis ıs laid on the necessity for fundamental 
reorganisation if the solution of the present problem 
1s to be permanent 


THE trustees of the London Museum have made a 
new departure in museum work by institutmg a 
studentship for the encouragement of research 1n some 
subject germane to the interests of the museum 
They have been enabled to take this step through the 
generosity of Viscount Eshe1, who has placed at the 
disposal of the trustees the sum of £300 per annum 
as a memorial to his father, the late Lord Esher, one 
of the founders of the museum The studentship will 
be awarded ''for the purpose of promoting research 
into some aspect of the history or archeology ‘of 
London, whether by documentary research, by 
excavation, by museum work, or by a combination 
of these methods" The award will be made by 
the trustees on the recommendation of an advisory 
committee, on which representatives of the Society 
of Antiquaries, the British Academy, and the univei- 
sities of Oxford, Cambridge, and London will serve, 
and the tenure will be normally for a period of two 
years The researches of the student will be incor- 
porated in & thesis, which may, in due course, be 
published at the direction of the trustees It 1s hoped 
that, in the course of years, a very substantial amount 
of useful and original material bearing directly or 
indirectly upon the arts, crafts, and history of the 
metropolis will be collected The scheme may be 
regarded as an interesting experiment in the develop- 
ment of that extra-mural work which 1s now regarded 
as appropriate to our national museums Entries for 
this studentship are invited on or before Mar 14 


Towarps the end of last month several earthquakes 
were recorded at Kew Observatory On Jan 27, at 
8h 20m 59s Pw, the first vibrations of a great 
earthquake reached Kew, from a centre in about 
lat 26° N , long 98? E , or near the south-west border 
of China Of this earthquake no direct news has 
yet come or is likely to come A few hours later, at 
5h 59m 37s Ax on Jan 28, there was another, 
though of much less rmportance, with an origin about 
1260 miles from Kew no doubt the same as that re- 
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ported in the Temes for Jan 29 as having caused 
much damage and some loss of life at Koritza im 
Albania, one of the most active earthquake centres 1n 
that country At9h 48m 6s PM on the same day 
an earthquake of moderate intensity was recorded 
with its epicentre ın about lat 7? N, long 142° E, 
or in the western Pacific to the north of New Guinea. 
The US Coast and Geodetic Survey (according to a 
Daily Scwnce News Bulletin issued by Science Service, 
Washington, D C ), with the aid of fourteen seismo- 
grams, has estimated the position of the Mexican 
earthquake of Jan 14 to bein lat 16°N,long 96° W, 
or close to the coast of the Gulf of Tehuantepec, and 
also to the origin of another destructive earthquake 
on Mar 22, 1928 An earthquake of great intensity 
oecurred in North Island, New Zealand, on Feb 3 
The first shock was noted at 8 51A mM , and shocks con- 
tinued for two hours The epicentre appears to have 
been submarine and in the vicinity of Napier, which 
has & population of 19,000, and the main portion of 
the city has collapsed A heavy death-roll ıs esti- 
mated ın Napier and for many miles around A sea 
wave followed the earthquake 


In his presidential address to the Royal Micro- 
scopical Society delivered on Jan 21, Prof R Ruggles 
Gates reviewed certain aspects of the history of the 
Society showing its importance in the development 
of biology, and cited some of the eminent scientific 
men who had taken part in its work Prof Gates 
then discussed adaptations m cell structure He cited 
various cases of complicated structures in the Pro- 
tozoa, and referred to the widespread occurrence of 
cilia 1n many animal and plant cells — The m- i- 
of mitosis or nuclear division was t-^^ 
mechanism which origina | 
and made possible the A 
organisms, at the same ti! 
many of the differences aris 
The capillitium in Mycetozo 
elators of Liverworts and of Equis 
as examples of evolutionary adap 
the same goal by different paths 
of the spiral markings m wood cells was e! 
the long, coiled suspensors of Conifer e 
treated as a study in adaptation and over 
tion through competition between the youn 
and the principle of developmental selecti 
frequency of parallel mutations in the evoluf 
development of many cell structures was emphasised 
and ıt was shown that the principles of adaptation 1n 
cell structures are the same as in the development of 
adaptations in the organism as a whole 






















r 


For his lecture on the beginnings of tropical medi- 
cine, before the London School of Hygiene and Tropi- 
cal Medicine on Feb 3, Dr P Manson-Bahr chose the 
hfe and work of Patrick Manson as the chief topic. 
Patrick Manson, to whom the London School of 
Hygiene and Tropical Medicine owes 1ts inception and 
10s very existence, was one of the most onginal and 
outstanding medical personalities of the last century. 
Not only did he himself make many original and last- 
ing discoveries in the field of medicine, but also he 
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laid the foundations of the science of tropical medi- 
cine Born on Oct 3, 1844, he graduated at the Uni- 
versity of Aberdeen in 1865, and then proceeded to 
Formosa and worked there as well as 1n Amoy, China, 
for ten years before seriously interesting himself in 
the scientific side of medicine It was in 1875 that 
he first saw the microscopic embryo filama in the 
blood of the local Chinese, and 1t was 1n the elucidation 
of the life history of this parasite that he first achieved 
everlasting fame He was the first to recognise that 
this small worm was to be found 1n countless numbers 
in the blood at night time, and recognised that its 
peculiar habits and structure were adapted to a second 
life m the body of a mosquito This insect he proved 
to be an essential intermediary in its transference 
fiom one human being to another and in its growth 
into an adult worm, which was afterwards found to 
inhabit the lymphatic tissue and to attain the length 
of nearly two inches In 1892 he commenced to study 
malaria seriously, and deduced the probable hfe history 
of this parasite from what he had already ascertamed 
to be the ease in the filara In 1894 he formulated 
his mosquito-malaria hypothesis and became associ- 
ated with Ronald Ross It was the outcome of this 
ideal collaboration which resulted in the verification 
of the complete cycle of the malaria parasite in the 
Anopheles mosquito in 1898 In 1897 Manson became 
medical adviser to the Colomal Office, and became 
intiamately associated with Joseph Chamberlain in 
schemes for the betterment of health conditions in the 
Colonies The first outcome of this collaboration was 
the foundation of the London School of Tropical 
Medicine ın 1899 


Dr G A REISNER, director of the Joint expedition 
of the Boston Fme Arts Museum and Harvard 
University in Egypt, has recently given an account 
at Cairo of his excavations ın Giza Cemetery and the 
Pyramid area, and summarised the evidence bearing 
on the development of Egyptian ideas on the life after 
- death and the cult of the dead in the Old Kingdom 
A report of two lectures, delivered on Jan 16 and 20, 
is given by the Cairo correspondent of the Times in 
the issue of Jan 31 The Egyptian tomb consisted 
of two parts, the burial chamber and the offering 
place, the former being originally a square pit ex- 
cavated ın. the gravel, which developed finally into a 
stone mastaba or pyramid The construction of the 

pyraracls in the great cemetery of Giza, founded by 
` cops, the second king of the fourth dynasty, 
employed tens of thousands of men on unproductive 
labour, and by the end of that dynasty the population 
was suppoiting a large body of priests to feed the 
~ dead of centuries The funerary priest was a civil 
functionary who, as a result of contact with an 
individual, became the servant of his ka By a 
contract, the functionary and his heirs in perpetuity 
became owners of land, 1n return for maintenance of 
offermgs ın the funerary chapel of the dead The 
pyramid cities housing these functionaries, who 
enjoyed immunity from taxation and forced labour, 
were crowded with inhabitants In tracing the 
development of other features of the cult—the slab 
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stele, the wall paintings, the festivals of the dead, 
and so forth—Dr Reisner sketched a remarkable 
picture of the Cemetery of Giza as a city of hving 
spirits whose daily needs were supplied by the hving 
servants they had engaged while themselves still 
living 


THE Electiicity Commissioners held an exhaustive 
public inquiry on the application of the Fulham 
Borough Council for permission to extend its Town- 
mead Road generating station Judging by the rapid 
and increasing demand for electric power in the south- 
east England area, there could be no question about 
the usefulness of this station , but there was consider- 
able opposition on the ground that 1t would seriously 
affect the amenities of the neighbourhood It was 
suggested that the required power could be obtained 
by building a new power station on the lower 1eaches 
of the Thames If this were done, a tiansmission 
system at least 18 5 mules long would have to be 
piovided. Numerous high tension cables would 
therefore need to be provided, and a survey showed 
that ıt would be very difficult, 1f not impossible, to find 
room for these cables, owing to the existing congestion 
under the streets The alternative method of laying 
cables along the bed of the Thames was not considered 
practicakle The loss in transmission due to heating 
the cables would be about £150,000 a year, and there 
would in addition be very heavy capital charges To 
make extensions by building a number of small 
stations would about double the cost The Com- 
missioners came to the conclusion that any nuisance 
arising from the emission of grit and sulphurous fumes 
could be cbviated by the installation of modern devices 
By observing also the conditions laid down by the Port 
of London Authority, the effluent from this plant can 
be rendered harmless Assuming that the Fulham 
Borough Council take the best known precautions for 
the due consumption of smoke and for preventing so 
far as reasonably practicable the evolution of oxides of 
sulphur, the Commissioners gave their consent to the 
proposed extensions on Jan 27 


IT seems highly probable that in a few years’ time 
much of our electric hghting will be done by incandes- 
cent gases ın luminous tubes and not by mcandescent 
filaments This kind of lighting 1s generally referred 
to as neon lighting, but argon, helium, krypton, and 
other gases are used Although Lord Rayleigh and 
Sir Wilham Ramsay were the first to separate these 
gases from the atmosphere, yet the commercial 
development of them for lighting purposes 1s mainly 
due to Georges Claude in France ‘There are now 
about a hundred companies in various parts of the 
world exploiting his patents and all bound together 
by an agreement to interchange technical information 
and research results All the countries concerned 
have a common interest in advancing the science of 
tubular hghting In the December Journal of the 
Junior Institution of Engineers an abstract 1s given 
of a lecture by H Marryat describing many of the 
recent advances that have been made In the Paris 
factory the great difficulties in the way of introducing 
a minute quantity of an absolutely pure gas into an 
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absolutely clean tube were finally overcome by the 
introduction into the factory of the methods of the 
precise scientific worker Neon tubes are familiar in 
London from being used for advertisement hghting 
The original voltage used was 32,000, but ıt has now 
been reduced to 1000, and tubes have been made in 
the laboratory that will work at 200 At present their 
most important use 1s for the hghting of aerodromes 
and air routes The hght from Croydon beacon can 
be seen by airmen when flying over France Luminous 
signals are employed to indicate to the pilot the 
velocity of the wind and its direction at ground level, 
so that he may alight against the wind at the correct 
speed For domestic lighting, however, we have to 
await the commercial development of the white 
tubular hght, which laboratory experiments have 
shown to be a very desirable one 


IN the Westinghouse International Journal for 
January there 1s an interesting account of a device 
for controlling traffic which 1s being adopted ın several 
towns m the United States and is a modification 
of the ‘Stop and Go’ light system In many main 
streets the traffic ıs always heavier than on a httle- 
used intersecting street, hence the traffic may be 
held up m the mam street although there are no 
vehicles using the side street In order to obviate 
this drawback, a device 1s used 1n connexion with the 
‘Stop and Go’ light whereby the latter only shines red 
down the main street when a motor vehicle approaches 
the intersection from the side street ‘The device 1s 
based on the principle of the photo-electric cell, and 1s 
mounted on & pedestal three feet above the curbstone 
in the side street, near the crossing When a vehicle 
approaches from the side street ib necessanly has to 
stop, and m this position 1t intercepts a beam of hght 
which falls on a device called the ‘electric eye’ The 
interruption of this hght beam automatically changes 
the visible signal facing the side street from red to 
green and the signal m the main street from green 
to red for an interval long enough to enable the motorist 
to cross the main street This device enables the 
traffic speed to be greatly increased, and 1s working 
well in everyday use 


Dr J. Rozsrnson, formerly chief of the Radio Re- 
search Department of the Royal Air Force, has in- 
vented a system of multiplex telegraphy A demon- 
stration of ıt was given on Jan 20, at the offices of 
the Day Mirror, using a line to Bristol and back, a 
distance of about 240 miles The line was specially 
lent by the Postmaster-General for the development 
of the method, and both sending and receiving mstru- 
ments were in the same room ‘The maim advantage 
claimed for the method is that by 16s use more than 
twice as many messages as are now possible can be 
sent simultaneously over one wire In England only 
six channel frequencies are employed , but in America 
twelve are sometimes used The stenode radiostat 
system uses a separate audible frequency for each of 
the messages sent ‘The transmission ıs carried out 
by modulatmg each audible frequency at a speed 
which ıs determined by the speed of sending. It 1s 
elaumed that with this type of receiver the broad 
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spacing of the frequencies made necessary 1n practice 
to avoid overlapping has been considerably reduced 

The selectivity of the instrument is due to the success- 
ful use of tunmg-forks as electrical filters At the 
demonstration, the channel frequencies were placed 
apart by only a hundred cycles a second At this 
spacing, communication of 80 words a mmute was 
carried out 


Dr F $ SriwmATT, deputy director of fuel research, 
in a public lecture delivered on Feb 2 at the Sir John 
Cass Technical Institute, E C 3, gave an account of the 
work being carried out by the Coal Survey, which 1s 
one item in the programme of work of the Fuel Re- 
search Division of the Department of Scientific and 
Industrial Research The Survey ıs undertaking a 
systematic mvestigation of the coal seams of Great 
Britain, and 1n order to carry out the work committees 
have been appointed 1n all the major coalfields of the 
country and laboratories have been established at 
convenient centres The work ıs now in progress in. 
Scotland, Northumberland and Durham, West York- 
shire, South Yorkshire, North Staffordshire, Notting- 
hamshire and Derbyshire, and South Wales, while a 
laboratory is being equipped to serve the coalfields of 
Warwickshire, Cannock Chase, and South Stafford- 
shire Upon the technical side the investigations are 
carried out by obtaining a solid pillar of coal represent- 
ing the whole thickness of the seam, and transporting 
this to the laboratory, where 1t may be investigated in 
detail Certain parts of the analyses are carried out 
rapidly so as to prevent changes due to oxidation, etc , 
and the seam 1s then examined for 1ts physical charac- 
teristics and, 1f necessary, divided into a number of 
layers, depending upon the character of the seam 
Samples of the various-coalS are obteined and sub- 
mitted in the first instance to proximate analysis, 
together with the estimation of sulphur and the 
determination of the calorfic value The broad 
properties of the seam are then reviewed, and after 
consultation with the staff of the colliery the number 
of layers which will be examined in greater detail ıs 
decided upon The seam as a whole and the various 
layers are then examined exhaustively It ıs the 
object of the survey to trace the variations of the 
seams throughout the coalfield, and to correlate with 
this change ın properties the possible effect they will 
have upon the way in which the seam is utilised 
commercially ` 


SR J. J Tuomson will receive the Dalton Medat ot” 
the Manchester Literary and Philosophical Society 
when he delivers the Dalton Lecture before the Society 
on Mar 17, 1931. 


THE Second Pedler Lecture of the Chemical Society, 
entitled ‘‘ Studies on Biological Oxidation ", will be 
delivered by Prof H Wieland, of Munich on Friday, 
Mar 6, at 530 em, in the meeting hall of the In- 
stitution of Mechanical Engineers | Admission ıs free, 
without ticket 


TRE second course of Scott Lectures at the Univer- 
sity of Cambridge will be delivered by Dr Irving 
Langmuir, of the Research Laboratories of the General 
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Electric Company, Schenectady, N Y , 1n the Caven- 
dish Laboratory, at 445 Pm, on Feb 9, 11, 19, 16, 
and 18 The subject for this course 1s ‘“‘ Fundamental 
Phenomena ın Electrical Discharges ın Gases " ‘The 
lectures are open without fee to all members of the 
University 


TRE University of St Andrews has sent its con- 
gratulations to Dr W W Keen, of Philadelphia, one of 
ifs honorary graduates, on his attamment, on Jan 19, 
of the age of nimety-four years It is twenty-three 
years since Dr Keen resigned the professorship of 
surgery at Jefferson Medical College The honorary 
degree of LL D was conferred upon him by the Um- 
versity of St Andrews in 1911, during the celebration 
of the five-hundredth anniversary of the foundation of 
the University Dr Keen’s longevity and cheerful 
hardihood are matched by those of emeritus Prof 
W C M'Intosh, also of St Andrews, who 1s ninety-two 
years of age and 1s still busy with scientific work 


Tur following committee has been set up jointly by 
the First Commissioner of Works and the President of 
the Board of Education, to consider the recommenda- 
tion of the recent Royal Commission on National 
Museums and Gallenes that a national folk museum 
should be established, 1f possible, 1n London, and also 
to advise as to the practicability and cost of establish- 
ing such a museum. Sir Lionel Earle (chairman), Mr 
E R D Maclagan, Mr E S Makower, Sir Henry 
Miers, Prof J L Myres, Mr € R Peers, Sir Henry 
Richards, and Dr R E Mortimer Wheeler The 
secretary 1s Mr E F Muir, Ancient Monuments 
Branch, Office of Works, London, S W 1 


AT the annual general meeting of the Royal Micro- 
scopical Society, held on Jan 21 at BMA House, 
Tavistock Square W C 1, the following officers and 
new members of council were elected President— 
Prof R Ruggles Gates, Treasurer—Mr Cynl F 
Hill, Secretarres—Mr. J E Barnard, Dr Clarence 
Tierney , New Members of Counci—Mr C Beck, Mr 
G.R Bullock-Webster, Prof R T Hewlett, Lwbrarian 
—Dr Clarence Tierney , Curator of Instruments—Mr 
W E Watson Baker, Curator of Shdes—Mr E J 
Sheppard 


Tur prbvisional figures of the vital statistics for 
England and Wales for 1930 have been issued by the 
General Register Office The rates per 1000 popula- 

~on were for births, 16 3, the same as for 1929, 
which was the lowest recorded , and for deaths, 11 5 
The death rate 1s 19 below that for 1929, and is the 
lowest recorded, bemg 01 below the rates for 1923 
and 1926, the previous lowest The infant mortality 

"rate (deaths under one year per 1000 hive births) was 
60, and was also the lowest on record, being 5 per 
1000 below that for 1928, the previous lowest, and 
14 per 1000 below that for 1929 


Messrs  Flatters and Garnett, Ltd, of Man- 
chester, have issued a new catalogue of lantern slides 
illustrative of the various branches of science ‘There 
1s a very wide range of types amongst this collection, 
from plain and coloured photographs of geological 
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interest to macroscopic pictures of plants and micro- 
scopic photographs and diagrams of Protophyta and 
Protozoa The list in all branches, and especially that 
of botany, has been greatly enlarged This 1s due 
chiefly to Mr Flatters, who 1s especially interested in 
the study of plants from the anatomical and histo- 
logical point of view Messrs Flatters and Garnett, 
Ltd , take full advantage of the fact that their estab- 
hshment is close to the University of Manchester 
Members attend the public lectures, meetings, and 
exhibitions which are held 1n the University, and their 
assistants are sent to the evening course in biology 
Thus much valuable information with regard to the 
production of lantern slides, the type required, the 
arrangement of lists, and so forth, 1s obtained ‘The 
lantern slides produced by Messrs Flatters and Gar- 
nett, Ltd , are invaluable assets to the public lecturer, 
the university lecturer, and the school teacher 


Mzssrs W Heffer and Sons, Ltd , Cambridge, will 
publish shortly “The Scientific Detective and the 
Expert Witness”, by Dr C Amsworth Mitchell, 
which work aims at giving a more or less popular 
description of the methods by which those with 
specialised traming have been able to assist 1n solving 
problems constantly arising in criminal investigation 


THE Museum of Comparative Zoology at Harvard 
University announces that the first volume of a check 
list of the birds of the^world by James Lee Peters 1s 
now in press and will be issued shortly The classifi- 
cation followed for the higher groups 1s that proposed 
by Dr Wetmore, with the sequence of genera and 
species according to the author's own ideas where 
no authoritative treatment has been published The 
first volume will contain about three hundred genera 
and one thousand seven hundred species and sub- 
species It ıs expected that at least ten volumes 
will be required to complete the work The second 
volume is m active preparation and preliminary work 
on others ıs under way The new check hist 1s not a 
Museum publication and will not be distributed to 
the Museum’s exchange list, but will be sold by the 
Harvard University Press 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned —A 
professor of anatomy in the Madras Medical College 
and a professor of anatomy and physiology 1n Vizaga- 
patam Medical College—The High Commissioner for 
India, General Department, India House, Aldwych, 
W C2(Feb 10) A prnopal of the Acton Technical 
College—The Secretary (F), 10 Great George Street, 
Westminster, S W 1 (Feb 14) A museum assistant 
in the Leicester Museum and Art Gallery—The 
Director, Museum and Art Gallery, Leicester (Feb 16) 
Inspectors under the Ministry of Agriculture and 
Fisheries, for the purposes of the Diseases of Animals 
Acts, 1894—1925— The Secretary, Mimstry of Agrı- 
culture and Fisheries, 10 Whitehall Place, S WI 
(Feb 16) A temporary assistant mycologist under the 
Department of Agriculture for Scotland, for work in 
connexion with bracken disease— The Estabhshment 
Officer, Department of Agriculture for Scotland, 
Queen Street, Edinburgh (Feb 16) A principal of 
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the Kingston-upon-Thames Technical College—The 
Secretary, Education Department, County Hall, 
Kingston-upon-Thames (Feb 21) Inspectors under 
the Board of Education, for technical and evening 
schools—The Secretary, Board of Education, White- 
hal, S W 1 (Feb 21) A senior lecturer m physics 
in the University of Cape Town—The Secretary, 
Office of the High Commussioner for the Union of South 
Africa, 73 Strand, W C2 (Feb 24) A University 
reader in mathematics at Westfield College — The 
Academic Registrar, University of London, South 
Kensington, S W 7 (Feb 27) A lecturer m physics 
at Armstrong College — The Registrar, Armstrong 
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College, Newcastle - upon - Tyne (Mar 5) Assistant 
examiners in the Patent Office — The Secretary, 
Civil Service Commission, Burlington Gardens, 
SW 1 (June 4) A temporary science master at 
Merchant Taylors’ School, for chemistry (or possibly 
physics) during May, June, and July—The Head- 
master, Merchant Taylors’ School, Charterhouse 
Square, ECl A Grade “E” technical assistant 
in the Signals Experimental Establishment — The 
Superintendent, Signals Experimental Establishment, 
Woolwich Common, SE 18 An advisory veterinary 
officer at Reading University, for the Southern Pro- 
vince—The Registrar, The University, Reading. 


Our Astronomical Column 


Registration of Solar Prominences —In a recent issue 
(No 88) of the Bullet n of the Kodaikanal Observatory 
—a biannual publication containing current observa- 
tions of solar prominences and dise phenomena recorded 
spectroscopically at Kodaikanal—the Director, Dr T 
Royds, directs attention to the publication of ad- 
ditional data of prominences photographed ın hydro- 
gen light (Ha) There are two spectroheliographs m 
daily use at this observatory, one of which is used 
for obtaining composite photographs showing the dise 
markings and the prommences at the sun's limbs in 
ealerum hght (K), whilst the other instrument is 
employed for registermg the disc markmgs m hydrogen 
(Ha) hght Owing to the mereased speed of pan- 
chromatic plates, 16 has been found possible to include 
in the daily programme since Jan 1, 1929, the registra- 
tion of the prommences in hydrogen hght Dr Royds 
finds that the mean daily areas of Ha prommences in 
1929 are considerably less, about 54 per cent, than 
those of the calcium prominences This, he points 
out, ıs not necessarily to be mterpreted as evidence 
that the hydrogen prominences are less extensive or less 
high than calcium prommences, for there are numerous 
examples where individual prominences are identical in 
shape, height, and area in the Ha and the K photo- 
graphs There 1s, however, considerable evidence that 
in the fainter and more scattered parts of K. promin- 
ences the Ha counterpart is relatively much fainter 
when compared with the brighter parts of the promm- 
ence This ıs not a photographie effect caused by 
the under-exposure of the Ha plate, for whilst the 
main part of & prominence may be stronger m the 
Ha photograph than in the calemum, the reverse is 
often true in the fainter parts of the same prominence 
The exact relations between the relative intensities 
m different parts of Ha and K prommences require 


18 102 50m with a probable error of 10™, but in spite 
of the close accord with the previous results, they do 
not consider that the period 1s certamly known within 
several munutes, Mr Moore’s results, taken alone, 
give llh 18™ and those of Mr Menzel 10h 26m The 
uncertainty arises from the small size of the disc of 
Uranus It will be remembered that m their Neptune 
investigation they estimated the uncertainty as a full 
hour 

The Gaz Astron for January announces that 
M. V Tshernov has been making photometric obser va- 
tions of Uranus durmg theautumn of 1930 He finds 
for the period of rotation 10h 47m 348 Before Opposi- 
tion the range of magnitude was from 5 97 to 6 16; 
after opposition, from 5 78 to 6 10 


The Radial Velocities of the Spiral Nebulae — Prof 
C D Perrmenotes m Astr Nach ,No 57 54, that radial 
velocities of recession approaching 10,000 km [sec 
have been deduced at Mount Wilson for some of the 
faint distant spirals He makes the suggestion that 
the annual aberration of these objects should be 
compared with that of neighbourmg stars , accordmg 
to former ideas, since these bodies are receding with a 
velocity one-thirtieth of that of hght, the velocity of 
ther hght-waves relatively to the observer would be 
less than that of the stars m the same proportion 
Hence the constant of aberration for them should be 
greater than for the stars by 0 7^, a quantity easily 
measurable on good photographs. 

According to Einstem's theory the apparent velocity 
of the hght 1s constant for all objects But Just as 
observations of the Emstem shift of stars near the 
sun are still made during total eclipses, it would seem 
to be worth while to make this expermèt 2. - order 
to test the theory further be 


Photographs & Ry ehe 
further study, and 1t 1s very satisfactory that data for | taken as nearly as possible at the times o d e 


e 
this purpose will be accumulated at Kodaikanal objects are at the two ends of the major 2, o J a 2x 
aberration ellipse. ~~ VE 

Rotation Period of Uranus —The two most trust- f a 3% 


worthy determinations of this period were those made 
by Profs Lowell and Slipher at Flagstaff in 1911 and 
that of Mr L Campbell m 1917, the former was 
spectroscopic, the latter by lght-variation The 
results were practically identical, 10" 50m and 10h 49m 
respectively But there was considered to be room 
for a further investigation, since the indicated 
probable error of the spectroscopic method was 
17 mmutes, and the light-vanation was not confirmed 
by several other observers It may, however, have 
been produced by a temporary markmg Pub Ast 
Soc Pac for December contains an account of a new 
Spectroscopic determination made by Messrs Moore 
and Menzel They used a higher dispersion than 
Lowell and Shpher, also the equator of Uranus is 
more nearly central on the dise Ther weighted mean 
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Minor Planets — Klee Planeten for 1931 lo, ex, 
by the Berlin Rechen-Institut) mdicates the. o 4.0 
are now 1152 numbered planets, five of those dis- 
covered in 1930 havimg been already numbered 
Many planets that were long mussing have been picked 
up, and there are now only five planets in the first 
400 that have been lost since the year of their dis- 
covery Many new names have been given, the 
seventh Trojan planet, discovered in 1929, has been 
named Odysseus The names Probitas, Perseverantaa, 
and Hilaritas have been given to three planets dis- 
covered by the late Dr Palisa of Vienna, bemg 
regarded as expressing qualities of his character A 
group of planets are named after flowers Begonia, 
Camelha, Petunia, Primula Planet 1134 is named 
Kepler 
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Research Items. 


A Hand-Axe from East Anglia —Mr J Reid Mor, 
m Man for January, figures and describes a hand-axe 
found last November in the Upper Chalky Boulder 
Clay at Ipswich It was dug out of solid clay at a 
depth of 2$ ft It was in two pieces, which lay about 
15m apart The fracture was ancient and had been 
caused by thermal action along the lme of a weak- 
ness in the flint, without doubt at the time of the de- 
position of the boulder clay The specimen 1s typical 
of the mplements found in the Upper Challxy Boulder 
Clay In colour it 1s greyish-black, and shows no 
sign of patmation or abrasion ‘There are a few 
ancient striations. The flaking is all of one period 
Greatest length 4,4 m, greatest breadth 218 ın, 
greatest thickness 1;,1n, and weight approximately 
83 oz There is now a large body of evidence to show 
that the Upper Chalky Boulder Clay of East Anglia, 
representing the third glacial period of this part of 
the country, was laid down at the close of the Early 
Moustenan epoch The flint implements found m 
the boulder clay have all been derived from other 
and older deposits torn up by the glacier m its ad- 
vance In certam parts of East Anglia sites have been 
discovered where these deposits have escaped de- 
struetion and they have been shown to contain arte- 
facts such as occur m the boulder clay which overlies 
them These pre-Upper Chalky Boulder Clay de- 
posits are usually in the form of brick-earth such as 
have been excavated and studied at Ipswich, Hoxne, 
and High Lodge In each of these cases the Upper 
Chalky Boulder Clay overlies the brick-earth, and ın 
the latter deposit at Hoxne and High Lodge have 
been found hand-axes of precisely the same type and 
workmanship as that now described One found by 
Mr Reid Moir at Hoxne in an Early Mousterian floor 
at the base of the brick-earth under the glacial bed 
laid down by the Upper Chalky Boulder Clay glacia- 
tion 1$ almost a duplicate of this specimen It may 

: now be said that the Early Mousterian period m East 
Anglia was succeeded by the third glaciation m that 
area, and that «n seu m the Upper Chalky Boulder 
Clay, which was then laid down, derived fimt imple- 
ments of the Early Mousterian epoch have been un- 
earthed 


( 

seatment of Trypanosomiasis —Dr Louise Pearce 

eritical review entitled ‘‘ The Treatment 
osomiasis with Tryparsamide ”’ 
of the Rockefeller Institute for 
1) Tryparsamude is the name given 
It of N-phenylglycineamide-p-arsonic 
und developed at the Rockefeller In- 
edical Research during the course of 
apeutic investigations on certain protozoan 
10ns It has the advantage of bemg very soluble 
I" water and may be admunstered intravenously, 
intramuscularly, or subcutaneously with satisfactory 
effects The dose is usually 2 gm , and the amount re- 
quired for the * ®atment varies from 15 gm to 25 gm 
for early rg C o perhaps 100 gm for advanced 
Cases a Cr Si 











931*oward effect noticed has been 
visual distu., i7 7d fesome 5 per cent of the cases, 
which 1s moré @ 5 Or `anent m 1 8 per cent of the 
cases ‘The pres:925, a 7j) deals with the results ob- 
tained ın 1197 cases 4 ,, #0 z Sickness with Trypano- 
soma gambiense inf&d» "7 of which 96 were con- 
sidered to be early case. „d 1101 late ones Of the 
early cases, some 96 per cent appear to have been 
cured by the drug Of the 1101 advanced cases, 646 
(58 7 per cent) appear to be cured, 272 (24 7 per cent) 
were mproved, and 183 (16 6 per cent) were failures 
- The results obtained with tryparsamide appear to be 
vastly superior to those observed with any other drug 
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Several other papers which have appeared since this 
analysis was written are also reviewed, and a biblio- 
graphy 1s appended 


Fresh-water Mussels Raised in the Laboratory — 
The Daily Science News Bulletin, Science Service, 
Washington, DC, of Nov 21, announces that Dr 
M M Elhs has discovered a method of speeding up 
the development of fresh-water mussels In its 
natural environment the mussel spends the first four 
to six weeks of its hfe as a parasite on a fish Dr 
Elhs has found a nutrient medium to take the place 
of the fish, m which the mussel 1s able to develop 
After spending a certain time in the medium, the 
mussels, important economically for the making of 
pearl buttons, may be planted out ın the rivers which 
have been depleted by pollution The raismg of 
these molluscs will be undertaken at the University 
of Missouri in the new laboratory space just provided 
by the University for the use of the US Bureau of 
Fisheries 


Biology of the River Wharfe —E Percival and H 
Whitehead have already done good work 1n connexion 
with Yorkshire streams and rivers Their recent 
paper, “Buological Survey of the. River Wharfe 
Introduction and Report on the Invertebrate Fauna ”’ 
( Journal of Ecology, vol 18, No 2, Aug 1930), records 
investigations arising out of meetings of the research 
committee of the Yorkshire Naturalsts’ Union, in 
which the River Wharfe, being practically unpolluted, 
was decided on as a subject requiring detailed examina- 
tion Three stations, representing the three main 
physiographic regions through which the river flows, 
were worked monthly over a period of one and a half 
years, and in addition subsidiary collections and 
observations were made at other stations A net 
with a mesh of 0 5 mm was chiefly used, allowing 
a number of small cieatures to escape Therefore 
some groups, such as the Protozoa, Nematoda, and 
Rotifera, have been omitted Insects are the most 
umportant and are dealt with fully The station at 
Ulleskelf, where the river becomes affected by tides, 
is markedly different from the others The great 
majority of the species from all the stations require 
water well charged with oxygen The environmental 
conditions and dominant mvertebrates are given for 
each station, and notes on the different groups show 
details of distribution, habitat, and breeding seasons 
There seems to be little seasonal variation in the 
faunas except those related to breeding and life cycles 
Most of the msects produce eggs from March to 
October General conclusions of a prelimmary nature 
are that the various types of stream bed can be 
approximately classified according to their structure 
and fauna: and that the variation m number of 
organisms 1s due 1n part, at any rate, to the nature of 
the life cycle, to the effect of temperature, and to 
the amount of rainfall both durmg the previous 
breeding season and at other times, and the amount 
of flooding, of erosion, and general disturbance of the 
river bed 


Genetics of Field Mice —Dr F B Summer has 
contributed & further account of his well-known 
investigations on the geographieal sub-species of the 
field mouse, Peromyscus (Jour Genetics, vol 23, No 
2) Itisunfortunate that these important researches, 
which he has carried on at the present Oceanographical 
Laboratory in Southern Cahforma for more than 
fifteen years, are now-to be discontinued, for they 
represent the most extensive study yet made of 
the natural sub-species in any mammal We have 


214 


received from Dr Summer a 1equest to point out two 
errata which occur on p 307 of the present paper 

In hne ten, ‘‘ (4/5) " should read *' (4/5) ", and m 
the nineteenth hne, '(5/6)?" should read ''(5/645)" 

The present paper contains a mass of data, statistic- 
ally treated, resulting from crosses between the three 
sub-species, leucocephalus, albifrons, and polvonotus 

and also from a fortunate cross between two species 
of Peromyscus The results are too numerous to 
summarise here, but the paper 1s a searching inquiry 
mto the conception of multiple genetic factors as 
apphed to sub-specific crosses Differences in depth 
and extent of pigmentation, the tail stripe, and other 
features are believed each to depend upon several 
multiple factors, but 1t 1s concluded that the formule 
of Castle and Wright for determining the number of 
such factors 1s not applicable The tables of measure- 
ments of tail, foot, ear, ete , 1n the hybrids have also 
been analysed Wide phenotypic variability and 
other conditions offer great difficulties, and ıt cannot 
be said that the multiple factor hypothesis as here 
apphed ıs a great success, ın spite of the great care 
and attenton to detail which has entered into the 
analysis The author ıs inclined to favour the view 
that the genetic changes between sub-species have 
resulted in some direct way from the action of the 
environment, the colour mutations being selectively 
controlled by their value 1n concealment 


Mitogenetic Rays —A monograph upon this subject 
was reviewed in NATURE of July 13,1929 It will be 
remembered that Gurvitseh and his school suggest 
that a special type of short-wave length radiation 
promotes cell division , they thought to detect this 
radiation by pomting one growing root-tip at another 
at close range, when the number of cell divisions in 
the-second root was said to be greater, as the result 
of ‘irradiation’ from the tip of the first root, on 
the side ‘exposed’ to the pointing tip Around this 
conception a lively controversy has raged, and so 
long as the only tests applicable to mitogenetic radia- 
tion are the number of cells 1n a tissue 1n a state of 
division, or the number of buds produced in a growing 
yeast culture, conclusive critical evidence in support 
of the new radiation remains difficult to produce 
Of considerable importance, therefore, is a paper 
by Stempell (Brol Zentralblatt, 49, Heft 10, 1929) 1n 
which he attributes to the radiant energy from such 
growing organs the power of destroying the Liesegang 
rings which are formed with beautiful regularity when 
a drop of silver salt 1s placed on the centre of a thin 
layer of gelatin containmg ammonium bichromate 
These experiments of Stempell have been repeated 
and confirmed by B P Tokin (Biol Zentralblatt, 50, 
Heft I1, 1930), but at the same time this worker 
makes ıt clear that this mteresting result 1s due to 
the volatile substances, probably ethereal oils, which 
are given off from the crushed tissue of the onion, which 
has been the source of the ‘mitogenetic’ radiation 
in these experiments  Tokin's work seems to make ıt 
quite clear that this new experimental field has failed 
to produce any evidence for the existence of ' mito- 
genetic rays’ 


Mica-Peridotites of India —In his memoir on “‘ The 
Jhana Coal Field ”? (Geol Surv India, vol 56, 1930) 
C S Fox gives a valuable account of the remarkable 
peridotite intrusions associated with the faults and 
coal seams of the region The coalfields of the 
Damuda valley represent a series of areas of Gon- 
dwana sediments set ın a pavement of Archean 
gneisses on which they he and mto which they have 
been faulted The synehnal structures of the so- 
called basins result from tectonic movements The 
peridotites are generally much altered Many are 
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characterised by an abundance of mica, but the most 
remarkable feature 1s the richness 1n apatite, as first 
disclosed by Sir Thomas Holland m 1894 The high 
phosphorus content in the coals of many of the 
Gondwana fields can be traced with tolerable cer- 
tainty to the peridotite mtrusions A number of 
new analyses are presented and attention 1s directed 
to these because of their petrological and geochemical 
significance and because they might easily be over- 
looked in a memoir dealing mamly with coal The 
peridotite magma appears to have been squeezed 
up through fault planes in the gneissic floor, but once 
16 entered sedimentary rocks the bedding planes 
offered numerous channels for escape, mainly above 
or below coal seams, where the bedding planes appear 
to have been more easily separable than elsewhere 1n 
the series 


Comparative Study of Soil Profiles —An exception- 
ally thorough investigation of soil profiles in Holland 
and Java has been made by A Te Wechel, L Moser, 
and C Van Aggelen (Matt Geol Inst Landbowwhooge-. 
school un Wageningen, Holland, No 16, 1930) The 
profile on Senonian limestone ın Holland 1s compared 
with the profiles on loess 1n Holland and on Tertiary 
lmestone ın Java The end-products of soil formation 
are closely similar from the two contrasted types of 
parent rock m Holland, whereas they are widely 
different from the two similar rocks studied in Holland 
and Java (see table) The importance of climatic 
control ıs thus clearly demonstrated The microscopic 


Holland | Java 
Constituents 
Loess Soil Limestone Soils 
| Caco, 221 
| S10, 73 55 
| ALO, 8 04 
, Fe30g 2 89 
Humus 5 14 





(petrological), physical, and chemical character of the 
parent rocks and of four ^r five horizons 1n the profiles 
of each of the three examoles investigated have been 
very fully determined 'Thé™memoir ıs well illustrated 
and constitutes one of the most illuminating studie 
of weathering and soil genesis zet issued 














The Constant of Gravitation - 
of the constant of gravitation (G), 
described in the December number 
Standards Journal of Research The 
was much the same as m the dynamic 
Braun, with, however, a considerable mc 
magnitude of the large attracting masses, & 
the incorporation of the refinements possible to 
one working in a large institution The attracting 
masses on the moving system were small spheres of 
gold, platinum, and optical glass, m each case of 
about 50 gm , but with the large stationary masses a 
radical change ın shape was made, cylinders being 
substituted for the spherical form which had been - 
previously almost universally employed the mass 
of each was about 66 kgm ‘The reduction of the 
expermnental data is thus enormously complicated, 
but ıt has been found that seres which remaimed 
manageable could still be calculated fairly readily to 


"express the forces due to the cylindrical masses, full 


details of these, which are probably of value in other 
connexions, are given Other points in the experi- 
mental arrangements are the use of tungsten filament 
wires for the suspensions m place of quartz, with 
very satisfactory results, and the magnetic shielding 
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on simpler hydrocarbons, might readily have built 
up the larger molecules of petroleum He would not 
at the present time, however, undertake to say whence 
came the simpler hydrocarbons, the raw materials m 
this geokmetic manufactory 

A hpoid extract from tuberculosis bacilli was re- 
ported to act as a true antigen agamst the organisms 
that produced ıt, by Prof R J Anderson, of Yale 
University. Prof Anderson has also discovered a 
new fatty acid m the bacillus, which seems to be the 
active agent in the formation of the tubercles that 
are the name-symptom of the disease The new com- 
pound has been named phtiotie acid 

A modification of the now classic Chamberlain- 
Moulton hypothesis of planetary formation was put 
forward by Prof Kirtley Mather, of Harvard Unı- 
versity. Prof Mather accepts the idea that the 
nucleus of a planet 1s provided by the tidal extrusion 
of a ‘bolt’ of stellar stuff, caused by the near ap- 
proach of two stars He believes that this initial 
bolt contams the larger part of the mass of the new 
planet, possibly nine-tenths of 1t, including nearly all 
of the heavy metals, especially iron and nickel 
Planetesimal accretions account for only the outer 
tenth of the total final spheroid 

Of the numerous symposia, perhaps the most 
popularly attractive was that on the future of man, 
conducted by the American Society of Naturalists on 
the afternoon of New Year's Day ‘This was partici- 
pated in by Dr A. V Kidder, of the Carnegie Insti- 
tution of Washington, who presented the subject 
from the archeologist’s point of view, Prof William 
F Ogburn, of the University of Chicago, who con- 
sidered 1t from the sociological angle, and Prof E M 
East, of Harvard University, who spoke as a geneti- 
cist Prof Kidder opened the discussion in the rôle of 
a Cassandra, giving warning that if we are to build 
on the analogies furnished by past cultures, our own 
civilisation is in for a terrific crash unless by con- 
certed action we head 16 off But beneath the shadow 
of this Spenglerian doom, the succeeding two speakers 
indulged in a fine bout of Wellsian prophecy They 
envisioned a world population of about three and one- 
half hundreds of mullions of people, speaking one 
general language, composed of blendings of all the 
races, though nationalisms, and probably wars, will 
continue Africa and the two Americas will be pre- 
. dommnantly white, the native races will be largely 
extinguished, and their remnants absorbed into the 
dominatmg population The Malayan peoples will 
about hold their own, but will not mmerease their terri- 
torial holdings, the Mongolian race will expand 
greatly Burth-control knowledge will be universal , 
parenthood, restricted by social pressure and mdirect 
rather than direct legislation, will be honoured, and 
babies at a premium. The stream of scientific dis- 
covery and mvention will continue 1n ever-increasing 
— tempo, changing the social order faster than the social 
order can adjust itself to the changes, thereby keeping 
social sanctions and moral codes 1n a constant state of 
flux With oil all gone, coal supplies dwindling, and 
such natural sources as water and wind power m- 


— — —— € ———  —— HÓ———— ——À € — a M  — a aD EE a 


sufficient, the world will be hard put to 16 for sources 
of power, for the ‘ cracking of the atom’ is a vain 
dream Many factories will go to the land for both 
raw stuffs and labour, instead of sending to the land 
for materials to be worked up m town Thus the 
entire population will be urbanised 

Among the scientific exhibits, the one that attracted 
most attention was that of Dr George W Crue, a 
surgeon of Cleveland, who with his associates has 
re-combined hpoid, protein, and mineral salt fractions 
of animal tissue, obtaining microscopic bits of colloid 
stuff which he calls ‘ autosynthetic cells’ Although 
they are not alive, they display many of the physico- 
chemical phenomena of living cells, such as an elec- 
trical gradient from the centre outwards, absorption 
of food material (protem), merease in size, division 
mto new units, absorption of oxygen and elimination 
of carbon dioxide, and deterioration and ‘ death’ in 
the presence of toxins 

Of more immediate practical ımportance 1s the new 
X-ray technique employed by Dr Thomas O Menees, 
of the Blodgett Memorial Hospital, Grand Rapids, 
Michigan, to learn the sex of a foetus so much as three 
months before birth The method consists in the m- 
jection into the fetal circulation of a small quantity 
of strontium iodide This 1s non-toxic, and opaque 
to X-rays, thus permitting the photography of fleshy 
parts as well as bone The effect fades after three 
hours and entirely disappears m a day It 1s ex- 
pected that the new technique will be of value in 
doubtful cases where a Cesarian section seems to be 
indicated 

The United States Bureau of Standards exhibited 
specimens of rubber vulcamised by a new method, 
employing trmitrobenzene instead of sulphur This 
rubber has the virtue of bemg non-corrosive to metals 
that cannot stand contact with sulphur-vulcanised 
rubber, making possible such things as rubber-plated 
steel and copper Another exhibit of the Bureau of 
Standards was a set of ‘ fourth-dimensional ’ models 
constructed by Dr Paul R Heyl These bear the 
same relation to figures in the fourth dimension that 
the two-dimensional pictures m books and on black- 
boards bear to figures 1n three dimensions 

Dr Dmitry Borodin, who 1s working at the Boyce 
Thompson Institute, Yonkers, N Y , presented a 
demonstration of his method for measurmg the effects 
of muitogenetic radiation He cultivates yeast in 
hanging drop colonies, and measures with the planı- 
meter the comparative areas of colonies exposed to 
the radiations and of control colonies 

Though not shown in the exhibits, a new type of 
phonograph was mentioned in one of the discussions 
of the physics section This uses, instead of records, 
motion-picture film with twelve sound tracks on ıt. 
The machine can use a five-hundred foot film, and 
can play a two-and-one-half-hour grand opera at one 
‘loading’, The quality of the sound reproduction 1s 
said to compare favourably with high-grade radio 
reception from a near-by station Commercial pro- 
duction of the new film phonograph, however, 1s not 
planned for the near future FRANK THONE 


Botany in South Africa. 


N Nov 10, Dr Arthur W Hill, who has since had 
the honour of KCMG conferred upon him, 
landed in Cape Town, on the invitation of the Govern- 
ment of the Union of South Afiica, for the purpose 
of making personal contact with botanical affairs in 
the country After spending some ten days in Cape 
Town, Sir Arthur Hil proceeded by the “ Garden 
Route” to the forests of George and Knysna, pro- 
ceeding from there to Port Ehzabeth, Grahamstown, 
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and East London, and then travelling to Bloemfontein 
and Fauresmith At the latter place Sir Arthur saw 
the work which is being carried out at the recently 
established Karroo Pasture Station He described 
this station as the most remarkable which he had 
seen in the course of his travels throughout the world. 
Here the semi-desert shrubs which form the vegetation 
covering the great Karroo areas were being investi- 
gated as regards their palatability, carrying capacity, 
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and food value From Fauresmith Sn Aithui Hull 
proceeded eastwards over the Diakensberg Range via 
Van Reenen’s Pass and Ladysmith to Pietermaritz- 
burg, from which place he travelled to Durban From 
Durban he went to Pretoria and, after spending ten 
days there, travelled north to the Woodbush Moun- 
tains, and this completed his tour in the Union 

Before Sir Arthur left Pretoria, the Union Govern- 
ment gave a reception 1n his honour at the botanical 
laboratories attached to the Division of Plant In- 
dustry At this reception Col G N Williams, Secre- 
tary for Agriculture, welcomed him on behalf of the 
Union Government In doing so, he spoke of the long 
and close association which Kew had had with the 
South Afiican Departments of Agriculture, and. also 
mentioned the many botanical expeditions with which 
Sir Arthur bad been connected in different parts of 
the world 

Mr C E Legat, Chief Conservator of Forests, 
welcomed Sı Arthur on behalf of the Forest Depart- 
ment He mentioned the assistance which the Depart- 
ment of Forests had received from Kew, and stressed 
the fact that South Africa had to depend upon the 
introduction of exotic trees because the native timbers 
took between 150 and 200 years to mature 

Dr I B Pole Evans, Chief of the Division of Plant 
Industry and Director of the Botanical Survey of 
South Africa, welcomed Sir Arthur on behalf of the 
botanists of South Afmca He desenbed the great 
benefits which Kew had rendered to South Africa, and 
referred to the publication of the “ Flora Capensis ”’ 
and the assistance which the South African Govern- 
ments had given ın the matter He 1eferred to the 
close association between the Botanical Survey of 
South Africa and Kew, whereby the Survey had main- 
tained at Kew for some yeais past a South African 
botanist to assist with critical determinations, ete 
Dr Pole Evans mentioned the botanical areas, in- 
stitutions, and problems which Sir Arthur had seen, 
and expressed the hope that he would ieahse that 
botanical science had made considerable strides in the 
country during the past twenty-five years, and that 
South Africa must in the future endeavour to help 
herself much more than she had 1n the past 

Sir Arthur, in returning thanks to the Government 
for its invitation, referred to the great importance 
and educational value of botanic gardens He stated 
that he would like to see three great botanical gardens 
flourishing 1n the Union There were the Kirstenbosch 
Gardens, but in addition he would like to see one ın 
Natal and one m Pretona He spoke of the excellent 
work which was being done at Fauresmith and at 
Pretoria on the pasture plants of the country, and 
also stressed the importance of the work that was 
being done by the Botanical Survey Regarding 
forestry matters, Sir Aithur expressed high apprecia- 
tion of the work for the preservation of native forests 1n 
the Knysna area In concluding, he hoped that means 
would be found for subsidising post-graduate research 
work in botany, since he thought South Africa would 
derive considerable benefit from work of this nature 


Scotland’s Testimony to 


Hs subject formed the main part of Prof James 
Ritchie’s inaugural address (reprinted in part in 
the Scottish Naturalist, Nov -Dec 1930) on his in- 
duction to the Regius chair of natural history in the 
University of Aberdeen 
Prof Ritchie reminded his audience that bears were 
once common in the Caledonian forest, and that he, 
with his collaborators, had found ın caves near Inch- 
nadamph, in Sutherland, bones of bears, remains of 
wolves, lynxes, Arctic foxes, and lemmings, and more 


No 3197, Vor 127] 


NATURE 


Se MÀ 


[FEBRUARY 7, 1931 - 


General Smuts moved a vote of thanks to Su Arthur 
Hil, the Biitish Government, and the Union Govern- 
ment, and pointed out that Sir Arthur was the first 
of Kew’s great directors to undeitake a toui of the 
Dominions—and in this connexion General Smuts paid 
a great tribute to the foresight of the Empire Market- 
ing Board in making this possible He iefeiied to 
the valuable gift which Sir Arthu1 had made, through 
Kew, to the National Herbarium at Pretoria by donat- 
ing type specimens of many of the olde: collections, 
and pointed out that the National Herbarium at 
Pretona would now be able to do a very large part 
of the wo1k which Kew originally did He expressed. 
the view that the time would probably come when 
South Africa might well become one of the gieat 
pasture countries of the world, and for this reason 
every effort should be made to develop the country’s 
natural iesourees This might in time become a 
question for the whole of Africa, and they would see 
not only one institution, not only one country such as 
the Union, but all the African Governments collaborat- 
ing and trying to solve common problems Science 
would have to be applied more and more to the 
economie situation General Smuts referred to the 
great spaces in South Africa and the difficulties which 
isolated workers had to contend with, and he felt that 
Sir Arthur’s visit would be a great inspiration to 
these people i 

After the speeches of welcome, Dr A C Leemann 
spoke on “ Plant Immunıty and the Aıms of Modern 
Plant Pathology " He gave his audience the benefit 
of his researches 1n his own entirely new line of work 
in the realm of plant mmunity, in which, by re- 
inforemng soil conditions, he has found it possible to 
effect à marked change ın the 1mmunity of plants to 
certain fungus diseases Dr Leemann supplemented 
his remarks by giving a demonstration of plants which 
had been inoculated under these conditions 

Guests were then given the opportunity of inspect- 
ing a very mteiesting and instructive series of exhibits 
illust1ating the work of the Division of Plant Industry 
These included amongst others —(1) Photographs of 
much of the vegetation of those parts of the country 
which Sir Arthur Hill had not been able to visit .. 
(2) A collection of old type specimens presented to 
the National Herbarrum by Kew and Berlin (3) A 
collection of living pasture grasses recently collected 
on a tour from Pretoria to Lake Tanganyika (4) Ar- 
tiap specially designed by Mr H Harris, as a result 
of his work ın Zululand, for catching tsetse flies The 
success already achieved by the use of this trap opens 
up considerable possibilities with regard to tsetse fly 
control (NATURE, Nov 22, p 817) 

This visit of Sir Arthu Hill to the Union of South 
Africa i$ of outstandmg significance, and much of 
botanical interest should accrue from ıt, for there is 
probably no pait of the British Empue which has 
contributed more towards the pure and econoinie 
branches of botanical science, and it 1s scarcely pos- 
sible to encounter a flora which could excel that of 
South Africa in beauty and scientific interest 


the March of Evolution. 


than nine hundred antlers of reindeer All these 
animals, and more besides, have disappeared from 
Scotland, they have been swamped in the struggle 
for existence Red deer, once common throughout 
Scotland, are now restricted to the Highlands, wild 
cats, pine martens, and polecats are dying out, and 
the white-tailed eagle, the kite, and the osprey have 
disappeared On the other hand, many species of 
wild ducks are now nesting where they never bred 
before, and the fulmar petrel, for centuries confined 
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to St Kilda and its islands, has in a generation 
colonised the north coast and the east coast to Flam- 
borough Head These and other changes in the 
balance of hfe illustrate the accommodation of living 
things to changing conditions and hence successful 
colonisation, and, on the other hand the failure to 
accommodate and consequent elimination 

In his second line of evidence, Prof Ritchie referred 
to examples of the plasticity of hving forms ‘“ Put 
broadly, Creationism emphasises the 1mmmobihty of 
living forms, Evolution emphasises their plasticity ' 
He pointed out that in a relatively short time Scotland 
has impressed its mark upon domestic animals 
among horses 1t has bred the Clydesdale, among cattle 
Aberdeen-Angus, Ayrshires, Galloways and Kyloes, 
among dogs Skye teruie1s and others, among sheep 
Cheviots and Highland blackfaces—surely sufficient 
evidence of the plasticity of living forms that evolu- 
tion demands Granted that this plasticity can be 
made apparent by man’s efforts, what evidence 1s 
there that 16 plays a part 1n natural processes ? Prof 
Ritchie believes that Scotland demonstrates better 
than almost any other country the evolution of life 
in progress The former fauna was entirely obliterated 
in the ice age, and the new fauna flocked mto the 
country from Europe But all the animals aie not 
exactly as they were, changes have been taking 
place, revealed by the intense examination of modern 
zoologists The red grouse of Scotland ıs clearly 
different from the willow grouse of the Continent, 1b 


is a different species Of the one hundred and fifty- 
nine different species of birds which breed ın Scotland, 
thirty-two show characters which distinguish them 
from their closest relatives on the Continent Others 
—and thirty-one of these are named—are distinct 
geographical races which, although differing from then 
contmental relatives, are not different enough to be 
regarded as distinct species Of the fifty-six different 
species and races of mammals which breed 1n Scotland, 
thirty are different from the most closely related con- 
tinental forms, and of these, specialists have regarded 
eight as distinct species and twenty-two as geograph1- 
cal Laces 

Prof Ritchie illustrated his argument by particular 
reference to the St Kilda house-mouse and the St 
Kilda field-mouse, both regarded as distinct species, 
and remarked that it 1s 1easonable to suppose that 
these are the direct descendants, shghtly modified, of 
the original migrants from the common fauna of 
Europe e 

“ In the fauna of St Kilda and in the thirty-two 
distanetive buds and thirty distinctive mammals of 
Scotland we are looking upon the modelling from old 
species of new species and of geographical races, which 
we regard as the incipient stages of new species 

** In the changes taking place ın the balance of life, 
in the plasticity of animal form, and in the formation 
of new races and species, not in the distant past of 
geologis;s, but in recent times, we are looking in 
Scotland upor evolution 1n 1ts course "' 


The Mechanics of Mountains * 


HE earth's upper crust in the continents appears 
from seismology to consist of three layers, an 
upper one of granitic constitution, about 10km thick, 
an intermediate one about 20 km thick, the pro- 
peities of which fit tachylyte, and a lower one probably 
of dunite, extending half-way to the centie of the 
earth Above the granitic layer 1s the sedimentary 
layer, with an average thickness of probably about 
2 km, but considerably thicker in special regions 
The outflow or inflow involved in maintaining isostatic 
compensation 1s in the lower layer, but at a smaller 
depth than 50 km 
The mechanical properties of the outer crust in- 
dicate that the crustal shortening in a major epoch 
of mountain formation should be of the order of 
40 km The actual height and extent of the gieat 
ianges correspond to a shortening of about 60 km 
This estimate 1s arrived at by considering what eleva- 
tion would be produced if the light upper layers were 
compressed by a given fraction of their original length 
and enough outflow m the dense lower layer took 
place to restore 1sostasy 
This estimate 1s much less than the horizontal 
movement observed ın the field, and the only possible 


Substance ofa lecture by Dr H Jeffrevs, F R S , on “The Mechanics 
of Mountains ’’, at the Geological Society of London, on Dec 31, 1930 


Sinkage 


"ques sinkage of logs during the 11ver journey to the 
pulp-wood mulls 1s a matter of considerable 
importance owing to the loss thereby incurred The 
question has formed the subject of research by Prof 
G W Scarth, Botanical Department, McGill Um- 
versity, and Mr E C Jahn, associate professori of 
chemistry, School of Forestry, University of Idaho, 
the work bemg assisted by funds contributed by the 
Canadian Pulp and Pape: Association A paper on 
* Sinkage Studies—I " has now been published (Can 
Jour Research, vol 2, June 1930) Experiments 
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explanation ıs that the horizontal movement ıs a 
surface phenomenon almost confined to the sedi- 
mentary layer, and caused by the crustal shortening, 
but not equivalent to 1t 

Prolonged deposition of sediments leads to an 
obstruction of the normal outflow of heat from the 
earth, and hence to an increase of temperatuie and a 
reduction of strength through a depth of the order of 
100 km , thereby localsing the yield when the stresses 
due to contraction of the interior become too great 
for the stiength of the outer crust to withstand The 
immediate result of a local failure would be a local 
elevation so high that the heated sediments would 
proceed as a secondary effect, to flow out horizontally 
under gravity and give a series of flat folds closely 
resembling the observed nappes Explanations of 
‘back-folding’ and of the gneissic core of a gieat 
mountain system appear to follow naturally 

Emphasis ıs laid on the importance of recognising 
the intermediate layer 1n discussions of the mechanics 
of geological processes  Isostatic readjustment can 
take place by horizontal outflow 1n this layer as in 
the lower layer, though much mote slowly, and this 
process may play an important part in the fo1mation 
of geosynclines and the levelling of old mountain 
systems 


of Logs. 


were made with logs of jack pine, spruce, poplar, 
balsam, and. birch 

The distribution of water in floating logs (1n a lake) 
was found to be similar to that in living trees It 
was noted that the sapwood of these species became 
wet all round whilst the heartwood was relatively dry, 
becommg wetter in the order of the species given 
above, the heartwood ın birch became as wet as the 
sapwood ‘The rate of radial penetration of water 
into logs of these species increased 1n the order, birch, 
jack pine, spruce, balsam, poplar, the penetration 
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taking place very slowly, even into the sapwood | Thursday, Mar 5 Mr M Davidson was appointed 


Narrow outer rays and density of the wood diminish 
the rate of penetration The advantage of a laige 
proportion of relatively dry heartwood depends more 
on the initial buoyancy 1t confers than on the greater 
resistance to penetration 16b may possess In air-dry 
logs penetration of free water is also very slow, 
saturation of the cell walls precedes ıt at a greater 
rate The gas in floating logs 1s surrounded by water 
and can only escape in solution ‘There appears to be 
evidence that more gas may be liberated by fermenta- 
tion of storage material in the parenchyma cells 

The problem as to whether escape of gas or pene- 
tration of water ıs the leading factor in determining 
the rate of sinkage of cut logs has been studied by 
Mr R D Gibbs, of the Department of Botany, McGill 
University, and published under the title ‘ Sinkage 
Studies—II "' (Can Jour Research, June 1930) The 
species investigated were balsam, Jack pine, birch, and 
poplar In freshly cut softwoods, possibly excepting 
balsam, the water content 1s fairly uniform, very 
high m the sapwood but low in the heartwood In 
birch the water content was higher in the centre than 
near the outside, whilst the reverse was the case in 
poplar In jack pine the heartwood contained about 
12 per cent water, the sapwood 52 per cent  Gener- 
ally the heartwood contams more gas than the sap- 
wood, and consequently the greater the proportion of 
heartwood in a log the better its floating properties 
In the jack pine the heartwood contains 60 per cent 
of gas and the outer layers of wood about 23 per cent 
Wood and density values vary considerably Conse- 
quently, even by allowing for the variation of density 
across a log, the errors ın measurement are scarcely 
reduced In order to reduce error, standardised lots 
of logs should be examined, and seasonal and other 
measurements should be restricted to these lots 

The results of this investigation, when 1t has been 
carried further, are likely to have a wider application 
than to Canada alone, and they must therefore be 
1egarded as of high value 


University and Educational Intelligence. 


CAMBRIDGE —It has been announced by the vice- 
chancellor that the treasurer has received a cheque 
for 5000 dollars “as a grant toward Dr Ene K 
Rideal’s new department of colloids”? No condition 
1s attached to this gift, except that the donors do not 
wish their names to be published 

Mr G U Yule, of St John’s College, has been 
appointed reader in statistics Miss M. M O'Reilly, 
of Girton College, has been appointed assistant 
curator of the Museum of Archeology and Ethnology 

The vice-chancellor has given notice that the 
Montague Burton professorship of industrial relations 
has been established, and that a meeting of the electors 
willbeheldonFeb 27 Candidates are requested to com- 
municate with the vice-chancellor on or before Feb 14 

Sir Walter Thomas Layton has been elected to an 
honorary fellowship at Gonville and Caius College 


EDINBURGH —The University Court at its meeting 
on Monday, Jan 26, received, with much regret, ın- 
timation from Prof A Robison, professor of anatomy, 
of his intention to retire at the end of the current 
academical year Dr C H O’Donoghue was ap- 
pointed director of studies to students taking com- 
bined degrees in medicine and science Leave of 
absence for the summer term of 1931 was granted 
to Prof G Barger, in order to enable him to deliver a 
course of lectures in the University of Heidelberg 
It was announced that the Right Hon Winston 
Churchill would deliver the Rectorial Address on 
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lecturer m the Department of Engmeering, to give a 
course of lectures and laboratory work m the subject 
of heat engmes for second-year students The Court 
received, with gratification, intimation of the gift to 
the University Department of Geology, by Mrs Currie, 
of the valuable collection of mmerals formed by the 
late Dr J Currie 


OXFORD —On Jan 27 a decree was passed by 
Congregation authorising a grant towards the expenses 
of a projected Oxford University Expedition to Baffin 
Island in the summer of 1931 This expedition will 
have similar objects to those of the recent expedi- 
tion to Spitsbergen Another decree authorised the 
Curators of the University Chest to receive sums not 
exceeding £500 per annum for the purposes of a 
scheme of research in economic ornithology, the 
scheme to be carried out by the Department of 
Zoology and Comparative Anatomy 





NOTICE 1s given by the Royal Society that applica- 
tions for the government grant for scientific nvestiga- 
tions must be made on special forms, returnable to 
the Clerk to the Government Grant Committee, Royal 
Society, Burhngton House, London, W 1, by, at the 
latest, Mar 31 


Iw 1926 a Commission was set up which inquired 
into and advised on the system of technical education 
in relation to the requirements of trade and mdustry 
in the Irish Free State It stressed the necessity for 
a sound organisation of continuation schools and 
classes, the object of which was to link the work of 
the primary school at age fourteen years with that 
of the technical school at age sixteen years, when 
young people normally enteremployment The Voca- 
tional Education Act imposes upon newly appointed 
vocational education committees the duty of estab- 
hshing and maintaming such continuation schools and 
classes A memorandum has been issued by the 
Department of Education with the view of assisting 
the committees in their task (‘‘ Vocational Continua- 
tion Schools and Classes in the Insh Free State" 
Messrs Eason and Son, Booksellers, Lower O’Connell 
Street, Dublin) Since out of approximately 120,000 
young persons between fourteen and sixteen in the Free 
State, 45,000 are in primary and secondary schools, the . 
task of the committees 1s to provide suitable education 
for the remaining 75,000 Although the memorandum 
is confined to the subject of continuation schools and 
classes, 1t specifically stresses the fact that 1t conveys 
no suggestion of diminished activity in technical 
education On the contrary, the anticipation 1s that 
provision of organised continuation classes will lead 
to an increased demand for technical education The 
memorandum is divided into two parts, the first of 
which recapitulates the relevant sections of the Voca- 
tional Education Act with which the committees 
deal It indicates that obligatory attendance will not 
become operative until the necessary order 1s made 
careful and complete organisation 1s, however, the 
necessary preliminary to the makmg of that order 
In developing their schemes the committees are to 
secure information on the occupations open to young" 
people ın their area, the conditions of entry into these 
occupations, the forms of skill and knowledge helpful 
to beginners, and the attitude of employers, employees, 
and parents to vocational education By this means 
definite and reliable advice will always be available 
Suggestions for organisation of rural education, the 
use of existing technical schools, and the gradual pro- 
vision of new buildings are given The second part 
of the memorandum deals with the details of organisa- 
tion and curricula 
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Birthdays and Research Centres 


Feb 8, 1868 —Lord Roruscuiup, F R S, Trustee of 
the British Museum 


I have studied the morphology and systematics of 
birds and butterflies and moths for forty-five years, 
and have endeavoured to make a world-wide collection 
of these, as complete as possible, to serve as material 
for higher studies m structure, evolution, and geo- 
graphical variation, for which larger series of each 
species and race are necessary than the usual museums 
ean find space for 

I am, at the present moment, much occupied in the 
study of certain melanic mutants of birds and insects, 
and ıt would be of great mterest ın the mvestigation 
of evolution if a careful study could be made of these 
melanic forms, 1n order to ascertain why melanic forms 
are almost invariably dommant, while white or blue 
forms aierecessive Miss Edna M Turner ıs at present 
at Cambridge studying the question whether physvo- 
logical and chemical differences are heritable, and as 
melanic forms are due to an excess of melanin m the 
organism suspected, her line of investigation will be 
the one to demonstrate incidentally the reason for 
dominance or the opposite 


Feb rr, 1862 —Dr F S8 MacauraAY, F RS, formerly 
mathematical master at St Paul's School, 
London 


A solution 1s desired of the following problem — 
Let f represent any polynomial m n variables, a, 
Cos x, with coefficients belonging to a corpus K, 
and $ any polynomial in 2, Ta, æ, only, with 
coefficients in K Let M be a module of polynomials 
f with a given basis (f, fo, fa) that 1s, let M be 
the whole aggregate of polynomials a,f, +@2fz + 
+a,f, where fis fs; , f, are given, and a4, de, , a, 
are arbitiary, polynomials of the typef Itisiequired 
to find (that 1s, to devise processes for finding) a basis 
(fifo,  f’, )ofthe module M" which 1s the aggregate 
of all polynomials f’ such that ¢’f’ 2 0(M), where f’ 1s 
an f and ¢’ a@ (n, T, k aie given, but not A’) 

A step towards the solution 1s to find at least one 
particular ¢ such that ¢ f’ = 0(M) for every f’ = 0(M") 
Then M’ can be more simply deseiibed as the aggre- 
gate of all polynomials f’ such that ¢ f’ = 0(M), where 
¢1s known One value for ¢ 18 p1 Pz ¢’,,, where 
p f/-0(M), but this only shows that a $6 exists 
satisfying the conditions 


Feb 14, 1896—Prof E A Mume, F RS, Rouse Ball 
professor of mathematics m the University of 
Oxford 


My chief mvestigation now ın progress 1s on the 
structure of the stars, their interiors and atmospheres 
_ Observational astrophysics 1s rapidly mereasing in 
scope, accuracy, and richness of method, but theo- 
retical astrophysics scarcely as yet bears the same 
relation to observational astrophysics that theoretical 
physics bears to experimental physics Theoretical 
astrophysics is largely an array of disconnected ım- 
_ vestigations of special points It needs to acquire 
classical theorems and a recognised logical develop- 
ment The beginnmgs of this are indeed to be found 
in the solutions of the classical problems associated. 
with the names of Schuster, Schwarzschild, and Emden 
But at present 1b is as if theoretical physicists were 
devoting themselves to working out the consequences 
of each separate experiment instead of synthesising 
a theory of general principles Rather than mvestigat- 
ing the detailed stellar situations disclosed by special 
observations, the worker ın theoretical astrophysics 
" might well devote himself to the more abstract aspects 
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of idealised problems A sharp distmetion needs to 
be drawn between the manufacture of theories about 
the stars and the mvestigation of idealised models 
The former need the touch of inspired imagination 
The latter can be tackled by all, have a permanent 
value independent of current theories, and afford a 
sound background and corrective to speculation 
Astrophysics might then emerge as a science as exact 
as geometry 


Societies and Academies 


LONDON 


Mineralogical Society, Jan 13 —F C Phillips On 
a soda-margarite from the Postmasburg distiict, 
South Africa A fuller description 1s grven of material 
first described by A L Hall ‘The mineral occurs in 
mica-lhke crystals associated with the Postmasburg 
manganese ores The physical properties deseiibed 
resemble in general those of a mica, but analyses 
show 50 pei cent of alumma and 10 per cent of alkalis, 
with lttielme Itis best described as soda-margarite , 
in composition ib resembles the ‘ephesite’ of J L 
Smith —F A Bannister On the distinction of anal- 
cime fiom leucrte in rocks by X-ray methods Powder- 
photographs of phenocrysts m blairmorite from the 
Lupata Gorge, Zambezi Rivei, Portuguese East Africa, 
are identical with those for analcime and not for 
leueite The icositetrahedral outlmes of the analeime 
phenocrysts found in the rock strongly suggest their 
primary origin The X-ray photographs indicate 
that the phenocrysts aie not single crystals, but 
consist of aggregates of particles in sub-paaallel 
position —F A Bannister On a chemical, optical. 
and X-ray study of nephehne and kahophihte (with 
chemical analyses by M H Hey) correlated data 
have enabled the author to prove the approximate 
constancy of the number of oxygen atoms 1n the unit 
cells of several nepheline and elzolite specimens 
Thence the numbers of atoms of each kind per unit 
cell have been counted The cell volumes and optical 
properties have also been related to the chemical 
composition An approximate structure 1s suggested 
which, together with the chemical work, explains 
the variable composition of nephehne  IKahophihte 
1s shown to possess a much larger cell than that of 
nepheline, and 1ts Lauegram exhibits higher symmetry 
* Pseudonepheline ’ (rich ın potassium) has a slightly 
greater cell volume than normal nepheline but its 
Lauegram 1s almost identical and its axial 1atio the 
same —H V Warren On an occurrence of grunerite 
at Pierrefitte, Hautes-Pyrénées, France A giunerite- 
schist, consisting almost entirely of fibrous grunerite, 
occurs at the Pierrefitte mine, where needles of the 
same muneral also occur in the galena and blende of 
the ore-bodies The grunerite is associated with a 
carbonaceous schist and with magnetite, and encloses 
specks of carbon Analyses of grunerite from schist 
and ore by E G Radley are given 


Geological Society, Jan 14 —E S Cobbold Add- 
tional fossils from the Cambrian 1ocks of Comley 
(Shropshire) Species referred with reserve to 
Macmacca Matthew in. 1910 are now confidently placed 
under that genus, or under St: enuella, and the rela- 
tionships between Protolenus, Strenuella, and Mac- 
macca aie noted The very plentiful Ptychoparia 
attleborensis Shale: and Foerste ıs placed under Wal- 
cott’s genus of the Eodiscidz, Pagetia, on the strength 
of an enrolled specimen of the complete dorsal shield 
Some six or eight specimens of Weymouth nobilis 
Ford throw considerable light on this species A new 
genus 1s proposed for an undescribed Lower Cambuian 
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trilobite, which seems intermediate between Dorypyge 
and Cent: opleura 


Linnean Society, Jan 22 —C G Trapnell Vegeta- 
tion 1n Godthaab Fjord, West Greenland The Oxford 
University Greenland Expedition, 1928, worked princi- 
pally at Isersintiik, ın Godthaab Fjord, lat 64° 
40 N The problem of the classification of this heath 
is considered with reference to the climatic series of 
vegetation types found, and to competition —B P 
Pal Burmese Charophyta An investigation mto 
the systematics, distribution, ecology, and economic 
importance of Burmese Charophytes Burma has a 
large number of species belonging to the genera Chara 
and Nutella The importance of Charophyta as de- 
structive agents of Culicid larve was negatived by 
expelmments on? gymnopiiys and two species of Natella 
An apparent larvicidal effect in one case was dis- 
covered to be due to the presence of larve-eating 
insects 

BRUSSELS 


Royal Academy of Belgium, July 5 —Th De Donder 
The mvariantive theory of the calculus of variations 
(9)—H Buttgenbach Mnmeralogical notes Crystals 
of gold, of sphene, and of garnet —Oct Dony The 
reduction of zinc oxide by carbon monoxide in a gas 
cycle, and on the mechanism of this reduction Carbon 
monoxide, formed by circulating carbon dioxide over 
graphite at about 1000? C , rapidly reduces zinc oxide 
at about 1040? C to metallic zme The admixture of 
solid carbon with, the zme oxide ıs unnecessary — 
Victor Willem The architecture of bees —L Godeaux 
An algebraic variety representing couples of inverse 
pomts of space, and on surfaces of the fourth order 
having four uniplana: double points —Jean Genard 
A new resonance series of sulphur vapour —R H J 
Germay ‘The rôle of an exponential m the develop- 
ment ın senes of solutions of generalised Lagrangian 
equations ‘The application to the Gauss equation — 
G Gilta The crystalline form of some alkylarsinic 
acids and alkalme alkylarsimates—-A Heyting 
Inturtionist logic —R  Deiadriére Generalisation of 
the fundamental identities of the Eimstem gravrfic 


Aug 2-—Victor Willem ‘The respiratory opera- 
tions in Xenopus—Th De Donder  Invariantive 
theory of the calculus of variations (10) —Lucien 
Godeaux The groups of three W congruences having 
a common focal surface —E De Wildemann Aenal 
roots —] Melon Two minerals from the Belgian 
Congo a non-pyroelectric tourmalme with special 
facies and a colourless chrysoberyl without twmning 
—Marcel Winants New applications of the theory 
of integral equations —Miron Nicolesco Functions 
conjugated on a surface, as defined by Beltrami — 
R Bouillenne Contribution to the study of the 
phenomenon of osmosis in plant cells A new appa- 
ratus for the measurement of the velocities of pene- 
tration of saline solutions m plant protoplasm — 
R Bouilenne Studies on the permeability of cells 
of Tradescantia virgunica and of Allvum Cepa Appli- 
cations of the apparatus described m the preceding 
communication —R and M Bouillenne Sexuality 
and cellular oxidations m Mercurialis annua —M and 
R Bouilenne Experimental researches on the toxic 
agent of the pollen of Ambrosia An investigation 
into the chemical constitution of pollen poisons A 
bibhography relating to hay fever is appended — 
Constant Lurquin The functional relations for the 
mean elements of probability 


Romx 


Royal National Academy of the Lınceı Com- 
munications received during the vacation, 1930 — 
G Andreoli Pseudo-mtegrals and pseudo-derivatives 
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—Maria Pastor: Partial derivation of tensors im 
relation to their intrinsic and partially intrinsic 
representation — Vladimiro Bernstein Ultra - con- 
vergence ( Ueberkonvergenz) of certain Dirichlet series 
—Radu Badesco Singularities of the solutions of a 
class of integral equations —M Manarin1 Asymptotic 
hnes on a surface Application of Levi-Civita’s con- 
ception of parallelism leads to the establishment of 
8 necessary and sufficient condition for a line traced 
on a surface to be asymptotic —M. Pierucci The 
orbit of the ultra-Neptuman planet (2) With the 
new data for Lowell’s planet obtamed by Crommelin 
in July last, the three values for 4/ab as yet found are 
40 40 and 39 12 (Crommelin) and 39 90 (Banachie- 
wicz) The mean of these values, 39 81, differs from 
the value calculated according to the author’s rule 
by 0 46 per cent, and the mean difference between 
the calculated and observed equivalent radu ıs 
reduced to 4 31 per cent —L. Caldo Julian reform 
of the calendar—G Boaga Formule for the topo- 
graphic corrections in Eotvossian remainders —A 
Belluigi Physical characteristics of the Modenese 
Apennine marginal plam—-M lLombardini The 
motion of the mass of air m the atmosphere —C. Det 

Determination of the vapour pressure of ice at low 
temperatures ‘The method of measurement employed 
is based on the values of the explosive potential in a 
discharge tube corresponding with different known 
values of the density of the water vapour filling 
the tube The results thus obtained for the vapour 
pressure of ice, n mm of mercury, are at -22 38°, 
0 58+ 0 023 , at—55°, 0 0166+ 0 0008, and at- 66°, 
0 0037+0 0002 These values agree satisfactorily 
with those given by other authors —B Del Nunzio 

A thermal analogue of the Barkhausen effect —D 
Graffi The theory of the propagation of heat by 
natural convection —G Bozza The mode of action 


_of certam gas blowers (2) —A Nasını and G Natta 


The crystalline structure of the mert gases, krypton 
(2) X-ray exammation of solid krypton by the powder 
method in a special chamber reveals a face-centred 
cubic structure The unit cell, which contains four 
atoms, has a side of 6 78 A , and the volume 193 x 10-24 
cce , the density ıs 2 83 —G A Barbieri Colour 
reactions of the molybdo-octocyanides —C Sandonnini 
and S Bezz1 Catalytic decomposition of cetyl alcohol 
At 340°-350° and in presence of oxides of aluminium, 
zine, chromium, or iron, cetyl alcohol behaves smmi- 
larly to primary alcohols with fewer carbon atoms 
Dehydration of the alcohol by means of alumma 
furnishes a simple method of preparing hexadecylene 
in good yield —G R Leviand D Ghiron Oxidation 
and reduction cells of alkali chlorites (2) —A Ostro- 
govich and V Galea  y-IriazÁines Synthesis of two 
aralkylaminothioltriazines Benzylaminothioltriazine, 
prepared by the method used for obtamung the corre- 
sponding alkyl derivatives, melts and decomposes at 
270°-271°, while styrylaminothioltnazime, obtained by 
the method used for the aryl compounds, melts and 
decomposes at 284°-285°—C Richard A peculiar 
asymmetry of Physeterrdes and 1ts relation to cranial 
asymmetry —G Mezzadroln and E Vareton Action 
of ultra-short electromagnetic waves, A =2-3 metres, 
on silkworms The action of an exposure of thirty 
minutes daily to these waves manifests itself in an 
acceleration of the life cycle After 20 days of the 
treatment, commencing when the worms are 15 days 
old, the increases 1n weight and length are respectively 
112 and 37 per cent The irradiated worms begin 
spinning some days earlier and give an appreciably 
greater yield than the untreated controls —G 
Brunelli Colonisation of artificial lakes — Giulio 
Cotronei and Celso Guareschi Zoological constitution 
and transplanüng Expermments on Anura and 
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Urodeles (5)—Aldo Spirito Experments on the 
grafting of more extensive embryonic parts between 
Anura and Urodeles —C Jucc:1 Cocoon colour and 
blood-pigment migration ‘to the silk in the F, of 
reciprocal crosses between the Chinese gold, native 
yellow, and Japanese white races of silkworms — 
M Mitolo Reflex excitability as a function of pH 


WasuHineton, D C 


National Academy of Sciences (Proc , Vol 16, No 10, 
Oct 15)—Paul S Epstein Reflection of waves ın an 
inhomogeneous &bsorbing medium A mathematical 
discussion It ıs concluded that for an angle of m- 
eidence larger or shghtly smaller than the angle of 
total reflection, a non-conducting medium gives total 
or considerable reflection, a shghtly conducting 
medium behaves similarly With increase of con- 
ductivity, reflection decreases rapidly and the co- 
efficient of reflection becomes very small with large 
conductivity Hence reflection is msignificant ex- 
cept when conductivity 1s small and the conditions 
approach total reflection , thus ın radiotelegraphy, if 
rays are 1eflected, their paths can be computed neglect- 
ing conductivity, as if the medium were transparent 
—G E Coghill The structural basis of the integra- 
taonof behaviour Observations of the developing sala- 
mander indicate that the law or pattern of develop- 
ment consists ın the expansion of a total pattern of 
action within which partial patterns arise by individua- 
tion through restriction of the field of motor action 
and the field of adequate stumulation This has been 
demonstrated for unconditioned reflexes and seems to 
apply to the formation of conditioned reflexes and 
instincts The structural basis of the law appears 1n 
the growth of the nervous system —C Judson Herrick 
Locahsation of function m the nervous system ‘The 
first neuromuscular reactions ın the salamander are 
executed by localised chains of neurons discharging 
into the total body musculature Innervation of 
limbs, etc, ıs an outgrowth from this mtegrated 
system Local reflexes are established, but the 
neurons m the bram conveying them are linked up 
m a dense network of fine nerve fibres (the ‘ neuropil ’) 
This diffuse and relatively equipotential neuropil pro- 
vides the basis for behaviour generally , 16 1s nearly 
homogeneous, but not quite, since every part receives 
.& preponderance of fibres from specific sensory fields — 
Wilder D Bancroft and George Bancroft Glycogen 
metabohsm A reversible equilibrium, maintained by 
enzymes, between glycogen or glucose and lactic acid, 
is postulated Apparent displacement of equilibrium 
1s due to changes 1n adsorption of glycogen by protein 
—PaulS Epstein Note on the nature of cosmic rays 
Ross has suggested that if the cosmic rays are fast 

ns, they have an energy a little less than 10° 

) It is shown mathematically that electrons of 

blts energy coming from outside would be much 

___ Seted by the earth’s magnetic field and can strike 

the earth only m two limited zones around its mag- 

netic poles Practically all countries where cosmic 

rays have been observed are outside these zones — 

H T Engstrom Periodicity ın sequences defined by 
linear recurrence relations 
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Proceedings of the Seventeenth Indian Science Congress, Allahabad, 
1930 (Third Circuit) Pp 314-589 (Calcutta Asiatic Society of 
Bengal) 15 rupees 

Department of Agriculture, Trinidad and Tobago ‘ol 1, Part 3 
Flora of Trinidad and Tobago  Olocales, Celastrales, Sapindales By 
R O Wilhams Pp 165196 (Trimdad Government Printing Office ) 
ls dd 

. The Medica! and Scientific Archives of the Adelaide Hospital No 9 

(for the Year 1929) Pp 126 (Adelaide Harrison Weir ) 
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CATALOGUES 


The Nickel Bulletin Vol 4,No 1, January Pp 32 
Mond Nickel Co, Ltd ) 

Arctic and Antarctic 
Kamtchatka, Scandinavia and Whaling 
(London Francis Edwards, Ltd ) 


(London The 


Alaska, Greenland, N Russia, Siberia and 
(short List B5) Pp 18 





Diary of Societies. 


FRIDAY, FEBRUARY 6 


Roya Society or MxpiciNF (Otology Section), at 10 30 A M —Sir St 
Clair Thomson, F C Ormerod, and others Discussion on Tuber 
culosis of the Ear 

ROYAL ASTRONOMICAL Society (Geophysical Discussion), at 4 30 —The 
Escape of Radiation from the Atmosphere Chairman, Sir Gilbert 
Walker Opener, Dr G OC Simpson, followed by Sir Napier Shaw, 
Dr F J W Whipple, and Prof E A Milne 

EMPIRE Socrery, at 430—J A Richey The Indian Educational 
System 

ROYAL SOCIETY oF MEDICINE (Laryngology Section), at 4 80 —Discussion 
on Frontal Sinusitis and its Treatment 

PHysICAL Society (at Imperial College of Science and Technology), 
at 5 —H, E Beckett The Radiation Reflecting Powers of Rough 
Surfaces —E B Moss A Ballistic Recorder for Small Electric 
Currents —F J Serase The Instrumental Phase Difference of 
Seismograph Records 

INSTITUTION OF MECHANICAL ENGINEERS, at 6 —H N 
pressure Locomotives 

CokE Ovex MANACERS’ ASSOCIATION (Midland Section) (at Grand Hotel, 
Sheffield), at 6 30 —A Grounds Some Aspects of Coal Treatment 

INstrruTr OF TRANSPORT (Manchester, Liverpool, and District Section) 
(at Midland Hotel, Manchester), at 6 30 —C J H Truteh The 
Diesel Engine and the Railways 

Society oF CHEMICAL InpUsTRY (Manchester Section) (jointly with 
Manchester Section of Institution of the Rubber Industry) (at 
Engineers’ Club, Manchester) at 7 —A Fraser Plant Used in the 
Manufacture of Synthetic Resins —Dr E E Walker and E A 
Bevan The Effect of Certain Factors upon the Electrical Properties 
of Moulding Powder and Synthetic Resins 

INSTITUTION OF ELECTRICAL ENGINEERS (Meter and Instrument Section), 
at 7 —R Davis,G W Bowdler, and W G Standring The Measure- 
ment of High Voltages, with special reference to the Measurement of 
Peak Voltages —Dr L E Ryall The Construction and Operation of 
a Simple Neon Tube High-Tension Crest Voltmeter —S Whitehead and 
A P Castellain Sphere Gap Calibration 

INSTITUTION OF ELECTRICAL ENCINEERS (North Eastern Centre) (at 
Literary and Philosophieal Society, Newcastle upon-Tyne), at T — 
Prof W Cramp The Birth of Electrical Engineering (Faraday 
Lecture) 

OIL AND ĈOLOUR CHEMISTS' ASSOCIATION (Manchester Section) (at Milton 
Hall, Manchester), at 7 —Members’ Evening 

ROYAL PHOTOGRAPHIC Society or GREAT BRITAIN (Pictorial Group), at 
7 —Informal Meeting 

JUNIOR INSTITUTION OF ENGINEERS (Informal Meeting), at 7 30 —J W 
White Aerial Wire Ropeways 

INSTITUTE OF Fuer (Bristol Centre) (at Bristol University), at 7 30 — 
M H Lewis Recent Developments in Economy of fuel for Small 
Boilers 

GEOLOGISTS’ AssocrATION (1n Botany Theatre, University College) (Annual 
General Meeting) at T 30 —Prof W W Watts Bournes (Presidential 
Address) 

RovAL Society or Mepicine (Anesthetics Section), at 8 30 —A D 
Wright Spinal Analgesia, with special reference to Operations above 
the Diaphragm 

ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —J M Keynes The Internal 
Mechanics of the Trade Slump 

INSTITUTE Or BREWING (North of England Section) (Annual General 
Meeting) (at Midland Hotel, Manchester) 


Gresley High- 


SATURDAY, FreRUARY T 


ROYAL Instrrution OF Great BRITAIN, at 38 —Dr E Cammaerts 
Flemish Art (3) Rubens " 


MONDAY, FEBRLARY 9 


RovaL COoLLE(E OF PHYSICIANS OF EDINBURH, at 5 —Dr 
Henderson Social Psychiatry (Morison Lectures) (1) 

IxsTITUTION OF ELECIRICAL ENGINEERS (Informal Meeting) at 7 — 
R W L Phillips and others Discussion on Maintenance Service to 
Consumers 1n Rural Areas 

INSTITUTION or ELECTRICAL ENGINEERS (North-Eastern Centre) (at 
Armstrong College, Newcastle upon Tyne), at 7—P J Ryle Two 
Transmission Line Problems Suspension Insulators for Industrial 
Areas ın Great Britain , Conductor Vibration 

INSTITUTE oF METALS (Scottish Section) (at 39 Elmbank Crescent, 
Glasgow), at 7 30 —D R Tullis Gas Refinement of Metals and Alloys 

ROYAL GEooRAPHICAL Society, at 8 30 —Mrs Patrick Ness To Lake 
Chad and the Sahara 


D K 


TUESDAY, FEBRUARY 10 


ROYAL INSTITUTION OF GREAT BRITAIN, at 5 15 —Sir Wilham Bragg 
Recent Experimental Physics (1) The Raman Eftect 

INSTITUTION Or PETROLEUM TECHNOLOGISTS (at Royal Society of Arts), at 
» 30 —Symposium on Salt, Domes 

INSTITUTION OF ClviL ENGINEERS, at 6 

INSTITUTE OF MARINE ENGINEERS, at 6 —H E Yarrow and S Hunter, 
Jr Water tube and/or Scotch Boilers 
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ROYAL SANITAR) INSTITUTE (at 90 Buckingham Palace Road), at 6 — 
Lt Col W Butler and others  Diseussjion on Recent Methods of 
Sewage Treatment 

INSTITUTE oF METALS (Swansea Section) (at Y M O A , Swansea), at 6 15 
—J Frith Application of Copper to the Building Trade 

SocrgTY o» CHEMICAL INDUSrRY (Birmingham and Midland Section) (at 
Chamber of Commerce, Birmingham), at 6 45 —J H $S Dickenson 
The Manufacture of Heavy Steel Forgings for the Chemical Industry 

INSTITUTION OF ELECTRICAL ENGINEERS (Hast Midland Sub Centre) (at 
Loughborough College) at 6 45 —S G Brown Loud Speakers since 
their Conception, with Gramophone Pick ups and Wireless Recording 
Apparatus 

INSTITUTION OF ELECTRICAL ENGINEFRS (North Midland Section) (at 
Hotel Metropole, Leeds) at 7 —Informal Discussion on Marthing 
and the Safety of the Public, with special reference to Domestic 
Apparatus 

INSTILUTION OF ELECTRICAL ENGINEERS (North-Western Centre) (at 
College of Technology, Manchester) at 7—Prof W Cramp The 
Bnth of Electrical Engineering (Faraday Lecture) 

INSTITUTION OF E1ECrRICAL EnarneErs (Scottish Centre) (at North 
British Station Hotel, Edinburgh), at’? —O Howarth The Metering 
of Three-Phase Supplies 

INsTirUTE OF FUEL (at 17 Albert Square, Manchester), at T —Dr G V 
Slottman Fuel Control in the Iron and Steel Industries 

INSTITUTION OF HEATING AND VENTILATING ENGINEERS (Associate Members’ 
and Graduates’ Section) (at Borough Polytechnic), at 7 

INSTITUTION OF HEATING AND VENTILATING ENGINEERS (Associate Members’ 
and Graduates’ Section) (Manchester and District Branch) (at Milton 
Hall, Manchester), at 7 —O M Oates Panel Heating 

ROYAL PHOTOGRAPHIC SOUIELY OF GREAT BRIrAIN, at 7 —Colour Photo 
graphy 

INSTI1 UTION OF AUTOMOBILE ENCINEERS (at King's Head Hotel, Coventry), 
abt 7 30 —S W Nixon The Compression Ignition Automobile Engine 

InsTricrion OF ENcOINFLRS AND SHIPBUILDERS IN SCOLLAND (at 39 
Elmbank Crescent, Glasgow), at 7 30 —G Wahl Electric Welding in 
the Construction of Sea going Vessels 

INSTITUTES OF METALS (North-East Coast Section) (at Armstrong College, 
Newcastle-upon Tyne), 46 7 30 —A Wrage Stress in Metals 

QurkLTT MICROSCOPICAL CLUB (Annual General Meeting) (at Medical 
Society of London), at 7 30 —Presidential Addiess 

ROYAL ANTHROPOLOGICAL INSTITUTE, at 8 30 —H J Hogbin The Sprits 
of the Dead at Ongtong, Java 


i WEDNESDAY, FFBRUARY 11 


INSTITUTION OF HFarina AND VENTILATING ExGINEFRS (at Hotel Russell, 
Russell Square) at 230 —W G Case and W E Dennison Boilers 
and Metals 

RoyaL CoLLEGr or PuysiciAns OF Epinsuran, at 5—Dr D K 
Henderson Social Psychiatry (Morison Lectures) (2) 

GEOLOGICAL SOCIETY or LONDON, at 5 30 

TEI Ey ISION Society (at Umversity College), at 7 —E L 
The Stenole Radiostvt and its Application to Television 

HALIFAX TEXTILE SOCIETY (ab White Swan Hotel, Halifax), at 730 — 
N L Hudson The Use of Liquid Fuel in the Textile Trade 

POVAT SOCIETY or Arts, at 8 —F G Wood New Motives for Textile 

es1gns 


Gardiner 


THURSDAY, FEBRUARY 12 


Royat Society, at 430 —Prof L T Hogben and D Slome 
Pigmentary Eftector System, VI—H Muir Evans 
Cyprinoids and Habits of Feeding 

ROYAL INSTIIUTION OF GRkAT BRITAIN, at 5 15 —Prof H Dingle The 
Nature and Scope of Physical Science (4) 

Royal AERONAUTICAL Soc(rkii (at Royal Society of Arts) at 6 30 — 
Capt N Macmillan An Navigation 

INSTITUTE OF MARINE ENaINrERS (Junior Section), at 7 —J Doonan 
The Manufacture and Uses of Monel Metal (Film Lecture) 

ROYAL PHOTOGRAPHIC Socirry or GREAT BRITAIN (Colour Group), at 
7 —Informal Meeting 

Bunwr:Y TEXTIL: Socirry (at Mechanics’ Institute, Burnley), at 7 15— 
R Eastman Eficient Lighting 

Society OF CHEMICAL INDUsTRY (South Wales Section) (jointly with 
Institute of Chemistry) (at Cardiff Technical College), at 7 80 —F J 
Dippy The Geochemistry of Coal 

INSTITUTION OF ELECTRICAL ENGINEERS (Dundee Sub Centre) (at Um 
versity College, Dundee), at 7 30 —J M Paterson Commercial Aspects 
of Blectrical Engineering 

Opricar Soctery (at Imperial College of Science), at T 30 

INSTITUTE OF METALS (London Section, jointly with Electroplaters’ and 
Depositors’ Technical Society) (at 83 Pall Mall), at 730—Dr H J T 
Ellingham Electrolytic Processes in Metallurgy 

Norra East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(Tees side Branch) (at Cleveland Scientific and Technical Institution, 
Middlesbrough), at 7 30 —A Richardson The Modern Manufacture of 
Machine cut Gears 

INsrüUTION OF WELDING ENcINEERS (at Institution of Mechanical 
Engineers), at 745 —Declaration of the name of the winner of the 
Operative Welders Prive and the awarding of the Prize and Gold 
Medal —The Prize Winner Welding Practices and Methods based on 
my own Experiences 

British PSYCHOLOGICAL Society (at Royal Anthropological Institute), 
at 8 15 —Extraordinaiy General Meeting 

Roya Sooty oi MEpIcine (Neurology and Psy chittry Sections), at 
* 30 —Special Discussion on Mental Symptoms associated with Brain 

umours 


The 
Brains of 


FRIDAY, FEBRUARY 13 


ROYAL AsTRONOMICAL Soorety (Annual General Meeting) at 5 — 
Presidential Addresses by Dr A C D Crommelin on the awaid of the 
Gold Medal to Prof W de Sitter, and the Jackson Gwilt Medal and 
Gift to C W Tombaugh 
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BIOCHEMICAL SOCIETY (at Lister Institute), at 5 —W T J Morgan A 
Specific Precipitating Polysaccharide from B dysenterzw (Shiga) — 
L F Hewitt Oxidation Reduction Potentials of Pneumococeus 
Cultures —B C Guha Investigations on Vitamin Bo —E Boyland 
and O Meyerhof Glycogen Synthesis in Muscle Poisoned with Mono 
i0doacetic Acid —Gladys Bird and P Haas The Cell Wall Con 
stituents of Laminaria  Mannuronic Acid —M G Macfarlane ‘The 
Influence of Potassium Mono 10doacetate on Fermentation by Yeast 
Preparations —R Robison and E. J King Hexosemonophosphorie 
Esters —W Robson and J Lamb The Erlenmeyer Synthesis of 
Amino acids 

RoyaL CoLLEGE or PuysicrANS oF Epinsurau, at 5—D D K 
Henderson Social Psychiatry (Morison Lectures) (3 

BRITISH PSYCHOLOGICAL SocrEry C.Lstheties Section) (at Bedford College), 
at 5 30 —R Ellis Roberts Reality in Life and Literature 

MALACOLOGICAL Society or Lonpon (at Linnean Society), at 6 

NORTH-EAST Coast IMSTITUTION OF ENGINELRS AMD SHIPBUILDERS 
(at Mining Institute, Newcastie upon Tyne), at6 —W C S Wigley Ship 
Wave Resistance—an Examination and Comparison of the Speeds of 
Maxunum and Minimum Resistance 1n Practice and in Theory 

SOCIETY or CHEMICAL INpusrry (Chemical Engineering Group) (at 
Institution of Cisil Engineers) ab 6 30 —D MacDonald Silver, and 
its Application to Chemical Plant 

INeTITUTION 01 LOCOMOTIVE ENGINEERS (LONDON) (at 36 George Street, 
Manchester), tt 7 —D W Sanford The Development of the Piston 
Valve to improve Steam Distribution 

INSTITUIION OF MECHANICAL ENGINFERS (Informal Meeting), at 7 

Socizty or CHEMICAL Inpustry (South Wales Section, jointly with 
Microscopical Society of Wales) (at Cardiff Technical College), at 7 30 
—C A Seyler The Microstructure of Coal 

BLACKBURN TEXTILE SOCIETY (at Blackburn Technical College), at 7 30 — 
S N, Duguid Smoke Abatement and Fuel Economy 

JUNIOR INSTITUTION OF ENGINEERS, at 730 —H C Reid 
Foundations 

INSTITUIE OR MEALS (Sheffield Section) (at Sheffield University), at 
Y 30—N C Marples The Applications of High Nichel Nickel Copper 
Alloys and Pure Nickel 1n Industry 

ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —Prof F Ll Hopwood 
Ultrasonics Some Properties of Lnaudible Sound 

SOCIETY or CHEMICAL [NDUSTRY (Glasgow Section, jointly with other 
Chemical Societies) (at Glasgow) 


SATURDAY, FEBRUARY 14 


ROYAL INSTITUTION OF GREAT BRITAIN, at 3—J Stephens 
Reading and Speaking of Verse (1) On Speaking Verse 


Monolith 


On the 


PUBLIC LECTURES. 


SATURDAY, FEBRUARY 7 


GILBFRT WHITE FELLOWSHIP (at 6 Queen Square, W C 1), at 3 —Prof E J 
Salisbury Some Rarer British Plants and their Distribution 

HORNIMAN Museus (Forest Hil, at 330—Dr F A Bather The 
Cuttle Fish and its Ancestors 


MONDAY, FrBRULARY 9 


UNIVERSITY OF CAMBRIDG: (Cavendish Laboratory), at 4 45 —Dr Irving 
Langmuir Fundamental Phenomena in Electrical Discharges 1n Gases 
(Scott Lectures) (Succeeding Lectures on Feb 11, 13, 1b, and 18 ) 

LONDON SCHOOL or HYCIENE AND TROPICAL MEDICINE (Public Health 
Division), at 5 —Col L W Hurrison Venereal Disease Gonorrhea 

UNIVERSITY OF LEEDS, at 515—H B Butler Some International 
Aspects of the Economic Depression 


TUESDAY, busRUARY 10 a 


IMPERIAL COLLEGE—ROYAL SCHOOL Ok MINES, at 5 30 —D^ F G Gregory 
Giowth Problems in Plants (Succeeding Lectures on Feb 17 and 24 ) 

UNIVERSITY COLLEGE, LONDON, at 815 —Miss E Jeflries Davis Re- 
plannings of London, ¢ 1520-1920 


WEDNESDAY, besrvuary 11 


Loxpow ScuooL or HYGIENE AND TROPICAL Mi prine (Public Health 
Division), at 5 —Col L W Harrison  Venereal Disease Syphilis 

ROYAL ANTHROPOLOGICAL INSTITUTE (ab Portland Hall, Great P 
Street, W 1), at 5 30 —C O Blagden Peoples of British Malay 

KiNG's COLLEGE, Lonvon, at 530 —Prof E Prestage The Gre 
of Diseovery (4) Vasco de Gama and the Way to the Indies 

University CoLLEGE, Lonpov, at 530 —I O Grondahl Norwegian 
Life and Character (Succeeding Lectures on Feb 18 and 25 ) 

BEI FAs MUSEUM AND ARI GALLLRY, at 8 —Prof J K Charlesworth 
Big Animals of the Past 


THURSDAY, FEBRUARY 12 


BEDFORD COLLEGE FOR WoxEx, at 515—Mrs Brajlal Nehru 
Position of Women in India 

Kine’s COLLEGE, LONDON, at 5 80 —S P Turm Workers’ Family Budgets 
in Russia and Great Britain before and after the Great War 






The 


SATURDAY, FEBRUARY 14 


Horniman MUSEUM (Forest Hil, at 3 30—Major G M Coombs Fiji 
and the Fijians 


CONFERENCE. 
WEDNFSDA}, FEBRLAR: 11 


CONFEPENCE ON [THE M4kiNG OL NEW GRASSLAND —EAPERIPACES OF 
PRACTICAL FARMERS (at the Rothamsted Experimental Station), at 
1130 Ax — Charman Earl de la Warr Speakers Prof F L 
Engledow, J Cruickshank, W M Findlay, J Keith, A R McDougal, 
W S Mansheld, J Alston, C H Gardner, A MacArthur 
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Science and Transport. 


I^ few if in any departments of civil or industrial 

hfe has applied science introduced more revolu- 
tionary changes 1n the last hundred years than in 
that of transport It would be difficult, however, 
to find any other aspect of civil hfe which has been 
allowed to develop along more haphazard lines or 1n 
which the utihsation of the results of scientific dis- 
coveres has been more divorced from scientific 
organisation and control One and a half million 
people, or nearly eight per cent of the employed 
population of Britam, are directly engaged in one 
or other of the branches of transport Regarded 
solely as an industry, 1t 1s, therefore, of the utmost 
importance that efficient management and wise 
administration should maintain the highest possible 
standard of efficiency and economic development 
of the transport industry From the wider view of 
transport as an integral and indispensable part of 
the national structure, 1t 1s Ympossible to exaggerate 
the importance of adequate, efficient, and cheap 
transport facilities, particularly in a country such as 
Great Britain, in which trade consists so largely in 
the importation of food and raw materials and the 
exportation of manufactured goods 

The Royal Commission on Transport alludes mn 
its recently published final report * to the casual and 
haphazard way in which earlier forms of transport, 
particularly road transport, have been allowed to 
develop, and while regarding air transport as outside 
the scope of its inquiry, expresses the hope that 
tumely guidance will ensure the development of this 
infant form of transport along sound limes Many 
of the main difficulties in the present situation are 
indeed, as in the case of London, the result of lack 
of vision on the part of everyone concerned The 
continued unchecked or uncontrolled development 
of road transport 1n competition with rail transport 
will undoubtedly have very serious evil results, and, 
apart from affecting the financial stability of those 
who provided transport facilities, will also hamper 
the economie progress of the nation 

The case of the railways provides a classic ex- 
ample of the burden which ignorance and prejudice 
can place on posterity, and the extremely high 
prices which in the nineteenth century our railways 
were compelled to pay for land to buy off influential 
opposition are an important factor in their present- 
day difficulties, and one from which other countries 
are relatively free Itis to be hoped that the lesson 
has been sufficiently well learnt to ensure general 
support for the Commissioners’ recommendations 

* London HM Stationery Office, Cmd 3751 
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regarding compensation in the case of piivately 
owned bridges carrying public highways 

The report by no means holds the railways free 
from responsibility for some of their present 
difficulties To some extent the ‘ grouping ' under 
the Railway Act of 1921 1s unscientific and not 
sufficiently geographical To scientific minds the 
criticism 1n regard to the speed of railway Journeys, 
particularly long-distance runs, will appear not a 
little scathing, and the railways are reminded that 
facilities create traffic 

On the broad issues as between road and rail 
transport, the report stresses the advantage of rail 
transport in the case of long distances and heavy 
loads, and few of the recommendations can be more 
unquestionable than that which asserts that 1t 1s 
not in the national interest to encourage the diver- 
sion of heavy goods traffic from the railways to 
the roads Such diversions add greatly to the 
expenditure on highways, and tend to make the 
railways unremunerative without conferring any 
commensu ate advantage As regards long-distance 
travel, the railways have not made full use of their 
immense advantage of speed, and there is little 
doubt that with a httle more attention to the 
amenities of railway travel on the linesrecommended, 
medium- and long-distance passenger road transport 
would largely disappear as a result of diminished 
demand 

The report considers that much of the competition 
between road and railway and other forms of trans- 
port is due to the fact that the wages and general 
conditions of service in the road haulage industry 
leave much to be desired, and Sir W G Lobyoit’s 
reservation on the recommendation for licensing 
of road haulers was due not to any doubt as to the 
unsatisfactory conditions of wages and of labour, 
but to doubts as to the possibility of imposing 
conditions upon small firms and owner drivers 
The labour aspect of road transport 1s, indeed, of 
fundamental importance, not only from the eco- 
nomic aspect in securing fair and. satisfactory 
conditions of wages and hours of work, as well as in 
eliminating unfair competition and diversion of 
traffic into channels not to the public advantage, 
but also from the safety point of view Insufficient 
attention has been given to the health and general 
physical fitness of transport drivers In particular, 
the establishment of hostels or rest-houses for long- 
distance drivers, who form one of the occupational 
classes most highly mfected with venereal disease, 
1s a provision much needed if the efficiency of the 
driver ıs to be maintaimed and this serous factor m 
the causation of road accidents elimmated 
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On the policy adopted by the railways of meeting 
road competition by themselves developing road 
transport, the Commission, while welcoming it so 
far as better co-ordination of rail and road transport 
1s secured, makes the trenchant comment that the 
large capital sums expended in establishing such 
services would be better applied to the electrifica- 
tion of suburban hnes — It1s to such electrification, 
the improvement of omnibus services, and possibly 
to tube railways, that the Commissioners obviously 
look for the handling of the passenger traffic in 
large cities hke London, Glasgow, Liverpool, Man- 
chester, etc, at certam ‘rush’ hours, m place 
of the tramway systems, which they condemn as 
obsolete 

An important feature in transport development 
to which the report directs attention 1s that of re- 
search on road problems and the ceaseless endeavour 
to ensure that the highway 1s adequate not only for 
the traffic 1t has to bear at the present time, but 
also for that which ıt 1s hkely to carry in the future 
Much valuable research 1s being carried out by the | 
Ministiy of Transport, with the collaboration of the 
National Physical Laboratory, on such matters as 
the effects of varying certain factors in the design 
and construction of concrete roads, the conditions 
which give rise to the skidding of vehicles, and the 
effect of variations in the wheel diameters m the 
damage caused to roads To enable experiments to 
be carried, out under practical conditions without 
interference from general traffic, and to enable 
particular road surfaces to be studied under known 
traffic conditions, a special experimental road has 
been constructed near an experimental station 

Experiments have been carried out on glare on 
roads and on other problems of illumination relating 
to transport under the Illumination Research Com- 
mittee of the Department of Scientific and In- 
dustrial Research The Bridge Stress Committee, 
In co-operation with the railway companies, has- 
carried out an investigation on stresses 1n railway 
bridges, in which 52 bridges were tested and some 
forty different types of locomotives used, the work 
resulting 1n the withdrawal from service of certain 
classes of locomotives and 1n improved locomotive 
designs to reduce the unbalanced vertical forces 
responsible for the ‘ hammer-blow ’ and the result- 
ant dangerous oscillations in bridges, as well as ın 
the development of practical formule for bridge 
designers These and similar activities assist the 
development of modern methods of transport on 
scientific lines , and the condemnation of steel tyres 
and the recommendation that all mechanically 
propelled vehicles using the roads, other than hght 


FEBRUARY l4, 1931] 


ind heavy locomotives and steam rollers, should be 
fitted with pneumatic tyres, are essentially based on 
scientific investigation and evidence 

The main difficulty, however, 1s that of securing 
action along the limes indicated by scientific and 
impartial examination when a large number of 
authorities and interests, some of which may be 
seriously conflicting, are involved Thisis possibly 
illustrated by the failure of the Commission to 
make any real recommendation ın regard to unifica- 
tion, the importance of which 1s clearly recognised 
Beyond the final recommendation for the appornt- 
ment of a permanent Advisory Council on Trans- 
port, the discussion of co-ordination leads to no 
unammous conclusion In this respect the report 
differs from the two earher reports on “ The Con- 
trol of Traffic on Roads ” and on “ The Licensing 
and Regulation of Public Service Vehicles ", the 
unanimous recommendations of which were practi- 
cally all incorporated 1n the Road Traffic Bill which 


received Royal Assent on Aug 1, 1930 As the 
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report makes clear, however, the question of co- | 


oidination and unification 1s of fundamental 1m- 
portance Itmust ultimately be determined largely 
on scientific principles, and the modern traffic 
problem 1s essentially one of those problems set by 
scientific developments the solution and control of 
which rests with scientific workers themselves 


The Theory of Geological Thermal Cycles 


The Surface-Hestory of the Earth By Dr John 
Joly Second edition Pp xxi4211- 13 plates 
(Oxford Clarendon Press, London Oxford 
University Press, 1930) 8s 6d net 


A BOOK which has for its chief object the 
4. exposition of a group of geological hypo- 
theses of a highly speculative character 1s hkely 
soon to become out-of-date as geophysical evi- 
dence accumulates and as quantitative criticism 18 
applied to processes envisaged im the hght of m- 
complete knowledge This fate rapidly befell the 
first edition of Prof Joly’s well-known book It1s 
therefore of special interest to consider how the 
author has dealt with recent advances bearing on 
his theory of thermal cycles and with the various 
eriticisms, adverse or constructive, that represent 
the reactions towards 1t of other workers ın the 
same field Judged in this way, the second edition 
can only be regarded as disappointing 

Any discussion of the distribution of the radio- 
active elements ın the ea1th must be based on the 
nature of the rock-types entenmg into the layers 
of the cust and of the underlying substratum 
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The xenoliths brought up from the depths by the 
kimberlite magma of the diamond pipes of Africa 
suggest that the downward distribution is from 
granitic and gneissic rocks through amphibolite 
and granulite to eclogite and peridotite Seismic 
evidence 1s consistent with such a sequence, but 
it fails to support Joly’s new suggestion that the 
granite layer may be underlain by an anorthosite 
layer (p 64) Moreover, the diamond pipes have 
provided no samples that would lend support to 
this assumption Joly’s view that eclogite 1s an 
important constituent of the upper part of the 
substratum 1s less hypothetical, but it 1s far from 
safe to assume that the radioactivity of such a 
layer 18 necessarily the same as that of the eclogites 
tested ın the laboratory, synce these occur for the 
most part m mountain belts where they owe the 
origin to exceptionally high pressure If the plateau 
basalts have been derived from the complete fusion 
of an eclogite layer, then the radioactivity of the 
latter 1s more hkely to be represented by that of 
the former, as assumed m the first edition By 
regarding the 1adioactivity of the substratum as 
thermally equivalent to about one-third that of the 
plateau basalts, Joly now considers the period of 
liquefaction to be about three times as long as his 
original estimate Unfortunately, even this ad. 
mission fails to make the consequences of the hypo- 
thesis consistent with the duration of geological 
time as estimated from lead ratios 

Much more serious, however, 1s the fact that 
Joly’s mechanism of alternating accumulation and 
discharge of heat seems to be physically un- 
acceptable Jeffreys has vigorously attacked the 
hypothesis of thermal cycles, on the grounds that 
on the postulated conditions the substratum would 
remain permanently fluid, and that tidal drift of 
the crust would not occur at the required rate 
But even though the proposed mechamism for 
bringing about the discharge of excess heat 1s 
unsatisfactory, Joly has nevertheless rendered a 
most important service to geology by facing the 
probabihty that there ıs an excess of heat to be 
discharged, and that some form of crustal drift 1s 
necessary to avoid the zmpasse of a thermally 
expanding globe Possibly the underlying flaw in 
Joly’s prehminary assumptions is his behet that 
because the substratum 1s now solid ın the sense 
of being rigid and highly viscous, 1t 1s therefore 
necessarily crystaline It may not be, at least 
below a certam level, quite as probably it is in 
a glassy state Granting the latter assumption, 
which 1s difficult to resist from the thermal pomt 
of view, there ıs no difficulty ın discharging heat 
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by convective circulation in the substratum com- 
bined with continental drift in the crust, the 
currents themselves providing the motive force for 
 engmeermg ' the drift Such a process has been 
already suggested (Geol Mag, May 1928, p 236), 
and ıt has apparently been overlooked by Joly when 
he says on p 99, “ no 1maginable physical system 
which results m conditions of steady heat-flow to 
the surface can account for those periodical events 
which are at the basis of geological history and 
which have hitherto constituted 1ts most elusive 
problem ”’. 

Lotze has assailed both Joly’s hypothesis and 
the modifications proposed by the reviewer m 
1925 by confronting them with the actual com- 
plexities of earth history It must be admitted 
that an alternation in time of world-wide compres. 
sion with world-wide tension cannot be readily 
admitted Tensional phenomena in some regions 
seem, on the contrary, to be contemporaneous with 
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The Bushmen are relatively late-comers mto 
South Africa from East Africa , they were preceded 
by the ' Boskopoid ' race and doubtless by other 
races yet to be identified The Rhodesian man of 
Broken Hil, who belonged to a much more primitive 
race, 1$ not mentioned, evidently as he did not 
contribute anything to the Khoisan Stull later 
than the Bushmen came the Hottentots, they 
appear to have sprung out of a mixture of the old 
Bushman population of East Africa with an early 
Immigration there of Hamutes, who gave them 
cattle and those peculiarities of language by which 
they are distinguished from the modern Bushmen 
Ihe southern Bushmen represent the purest type, 
while the northern tribes show some degree of mter- 
mixture with other peoples, as their greater stature 
and darker colour suggest 

The Hottentots as a whole are a fairly uniform 
people, their skulls, according to Shrubsall, seem 
to indicate that there was a Bantu Negro mixture 


which perhaps took place before their arrival m 

South Africa The Korana branch of the Hotten- l 
tots are somewhat aberrant, they certamly have | 
absorbed much Bantu blood, but there seem to be | 


compressional phenomena elsewhere On the con- 
vection hypothesis this would be inevitable, on 
the theory of thermal cycles 1t remams mexplicable 

Of the first edition of Joly’s book ıt was possible 


to write, " Prof Joly's mspired origmalty should 
henceforth lead geology mto a new phase ” 
(NATURE, Dec 19, 1925, p 891) This forecast 
has already been amply justified, and although 
the second edition lags behind the progress that 
has been made possible by the first, the book 
remains a recoid of one of the most highly stimu- 
lating and suggestive contributions ever made to 
theoretical geology ARTHUR HOLMES. 
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The Yellow-skinned Races of South Africa. 


The Khowan Peoples of South Africa Bushmen and 
Hollentois By Dr.I Schapera (The Ethnology 
of Africa, edited by J H Driberg and Dr I 
Sehapera) Pp x1+450+16 plates (London 
George Routledge and Sons, Ltd , 1930 ) 31s 6d 
net 


K have long needed an authoritative work 
on the Bushmen and Hottentots of South 
Africa The former are an extremely important 
people for the ethnologist, and from them the 
Hottentots cannot be dissociated physically or 
culturally , hence the composite name “ Khoisan ” 
adopted by the author—Khoi=Hottentot and 
San=Bushman We are therefore grateful to Dr 
Schapera for taking the trouble to assemble all the 
available data concerning these peoples and there- 
with to make a trustworthy and interesting book 
which will be indispensable for students 
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cranial indications of a Boskopoid element 1n their 
composition 

The greater part of the book deals with the 
culture of the Bushmen and Hottentots, which com- 
pleated subject is attacked by Dr Schapera m a 
workmanlike manner, as 1s to be expected from a 
former student of Prof A R Radchffe-Brown The 
Bushmen have never been systematically studied by 
a tramed ethnologist and the information 1s frag- 
mentary and occasionally contradictory This has 
made it impossible to come to definite conclusions 
on many points, and ıt 1s to be hoped that these 
debatable matters will be settled by work in the 
field before it 18 too late, if it be not so already A 
noticeable feature of the book 1s that the physical 


conditions under which the people hve and ther _ 


economic hfe are given due prommence, and the 
inter-relationship of these with the socio-religious 
life of the people ıs not overlooked 

The mimetic animal dances of the Bushmen were 
probably of a ritual character, but of their function 
and relation to the social life generally, scarcely any- 
thing ıs known Purely decorative art is rare and 
very poorly developed, but their pictorial art, con- 
sisting of paintings and engravings executed on rock 
surfaces, 1s well known Tt has fora long tame been 
recognised that the paintings are of different styles 
and that some are superimposed on others, thus 
giving a relative chronology , recently Mr M C 
Burkitt has demonstrated an interesting sequence, 
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but there ıs much yet to be discovered in studying 
a wider area 

The only Hottentot people whose social organisa- 
tion 1s at all well known are the Naman of the 
south-west, of whom a special study from this point 
of view has been made by Mrs A W Hoernlé ^ Her 
description has been supplemented in several re- 
spects by the observations of other writers, so that 
16 18 possible to arrive at a fairly clear conception of 
the social structure of this division, but the original 
organisation of the other Hottentot peoples has long 
since been totally obliterated 

There 1s ground for supposing that the Hottentots 
formerly revered the moon Apart from invoca- 
tions to the moon, their religious cult seems to have 
centred mainly ın the worship of heroes, derived 
partly from animistic beliefs, partly from a personu- 
fication of the natural forces producing ram Ina 
country like South Africa, where water 1s 1n places 
exceedingly scarce, ıt ıs not surprising that the 
annual rain ceremony is the most important re- 
hgious ceremony of the Hottentots _The Hottentot 
religious conceptions show xn many respects a 
striking resemblance to those of the Bushmen The 
southern Bushmen to some extent stand apart from 
the rest, they share with the others the cult of the 
moon and several beliefs concerning the dead and 
natural phenomena, but the beliefs centring in the 
Mantis among the Cape Bushmen have no parallel 
farther north Their mythology 1s far more elabor- 
ate than that of the Hottentots, which 1n 1ts turn 
1s more developed than that of the northern Bush- 
men 

There is a chapter on the difficult subject of the 


. Khoisan languages, an exhaustive bibliography, and 


numerous excellent photographs If the other 
volumes of this series prove to be as good as this 
one, we shall have a very valuable collection of 


monographs on African ethnography 
A C Happon 


Modern Farming in Germany. 


Handbuch der Landwirtschaft | Herausgegeben von 
Fr Aereboe, J Hansen und Th Roemer  PFuní 
Bande Lieferungen 12-25 (Berlin Paul Parey, 
1929) 580 gold marks each part 


TOW that the publication of this handbook 1s 
complete, 1t 1s possible to form the compre- 
hensive view of the whdle work that was defeated 
earher by its fragmentary method of production 
With all the parts 1n hand, the objection based on 
non-consecutiveness 18 reduced to a problem for the 
bookbinder 
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The complete handbook 1s admirable One could 
not, 1f one wished, withhold admiration from a work 
on agriculture on a scale commensurate with the 
size of the subject here the five volumes cover 
more than 3000 pages, and weigh, unbound, some 
ten lilograms In addition to quantity, quabty is 
undoubtedly present The specialists who con- 
tribute know their subjects , the aim of the whole 
work is both to lay a foundation for the farming of 
the coming hundred years and to help the industry 
through 1ts present crisis, and even if this may seem 
a little ambitious, the result has been good Whule 
the book does not go deeply 1nto fundamentals, on 
the practical side ıt covers the best of existing farm- 
ing methods (using ‘farmmg’ in an extremely 
wide sense), describes ways of improving them, and. 
mtroducesnewones 'Theieference, not unnaturally, 
1s almost always to German conditions , for English 
readers the book will be useful chiefly as a fund 
of information about German farming, both in 
organisation and ın details of its execution When- 
ever one wants to know how so-and-so 1s done in 
Germany, 1t will be natural to turn first to this 
handbook 

The twenty-eight separate contributions that are 
included 1n the fourteen parts here assembled can 
scarcely be reviewed individually All the volumes 
except that dealing with the principles of arable 
farming (vol 2), which was completed in the earlier 
instalments, are represented that ıs to say, much 
ot the economics of farming (vol 1) and of general 
ammal husbandry (vol 4), almost the whole of 
crop husbandry (vol 3), with a special section on 
agricultural machinery, and of special animal 
husbandry (vol 5) In the first and fourth volumes 
the individual contributions cover a certain aspect 
of the general subject, while in the third and fifth 
volumes a single type of crop or live stock 1s 
described ın each contribution 

Many of the contributions are so thorough and 
informative that they are worth purchasing on their 
own meuts investigators who would not m any 
case buy the whole handbook might be recommended 
to get the sections bearmg on their own work 
Since the handbook was published in parts, this 
should easily have been arranged—but actually the 
method of production makes ıt decidedly difficult 
The obstacle, which has been referred to 1n a leview 
of the earher instalments, 18 a lack of correlation 
between the parts as pubhshed and the actual 
sections of the handbook, ıb could have been 
obviated when publication was complete by a 
summary table indicating the numbers of the parts 
m which each contribution appears ‘This has not 
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been done, however, the information cannot be 
found either ın the publisher’s announcement o1 m 
the general table of contents printed 1n the cover of 
each instalment In consequence, the advantage 
from the reader's point of view of publication m 
separate parts has been lost 


The Physiology of Micro-organisms. 


Physiology and Biochemistry of Bacteria By Prof 
R E Buchanan and Prof ElhsI Fulmer Vol 1 
Growth Phases, Composition and Biophysical 
Chemistry of Bacteria, ther  Emwwonment and 
Energelcs Pp xm+516 34s net Vol 2 
Effects of Environment upon Macroorgansms 
Pp xvu+709 54s net Vol 3 Effects of 
Microorganisms upon Envwonment, Fermenta- 
twe and other Changes Produced Pp xv +575 
34s net (London Baulliére, Tindall and Cox, 
Vol 1, 1928, Vols 2 and 3, 1930 ) 


qe treatment of the subject, as may be seen 
from the size of the work, 1s exhaustive, yet 
the authors do not consider that they have presented 
more than an introduction to, or an outline of, our 
knowledge of the physiology and biochemistry of 
the bacteria, yeasts, and moulds In their opinion, 
many of the topics discussed could profitably be 
submitted to monographic treatment, but limitations 
of space prevented them from carrying out such 
an elaboration Their purpose, therefore, was to 
compile and systematise the material relating to 
the physiology of micro-organisms they have well 
succeeded ın their monumental task The biblio- 
graphies of literature cited run to 30, 110, and 140 
pages respectively ın the three volumes the whole 
work brings under one cover abstracts of papers 
scattered 1n a variety of journals, arranged accord- 
ing to the divisions of the subject selected by the 
authors ‘The treatise forms, therefore, a very useful 
work of reference 

Many will find the work also of value from another 
point of view , each section 1s preceded by a general 
discussion of the physical or chemical principles 
involved, which alone would be useful as an intro- 
duction to certain aspects of biochemistry Thus 
there are extensive discussions of such subjects as 
the physical and physico-chemical characteristics of 
systems of various degrees of dispersion, the different 
types of energy and chemical thermodynamics, the 
velocities of chemical reactions and the effects of 
temperature changes upon them, the characteristics 
of certain electromagnetic waves and the character- 
istics of enzyme action and a classification of 
enzymes Free use ıs made of chemical formule 
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throughout Whether such exhaustive discussions 
should find a place m a work of this type 1s perhaps 
doubtful, but there 1s no question as to their value 
for many workers who may not wish to be referred 
to the larger text-books of biochemistry 

The titles of the volumes give some idea of the 
scope of the work, but further details may be given 
to illustrate its comprehensiveness In the first 
volume, a chapter 1s devoted to growth phases and 
growth rates in cultures of micro-organisms, in 
which may be found details of different methods of 
counting the numbers present m a given volume. 
the subject lends itself to a mathematical treat- 
ment The chemical composition of the cells of 
micro-organisms is next considered the account 
of bacterial pigments forms an interesting section. 
Brief reference 1s also made to the recent work on 
the antigenic polysaccharides The section on the 
physico-chemical characteristics of systems of 
various degrees of dispersion is one of the most 
complete in the book and includes discussions on 
the properties of true solutions, surface tension, 
adsorption, viscosity and osmotic pressure, on the 
Donnan equilibrium, on conductivity and hydrogen 
10n concentration and the electrometric and colori- 
metric methods of measurement of the latter, and 
on the properties of colloids 

From that point the transition to the agglutina- 
tion of bacteria by various agents 1s natural and 
easy Reference 1s made to agglutinins, antitoxins, 
opsonins and antibodies, familar to the human 
pathologist and bacteriologist The final chapter 
of this volume deals with the energy relationships 
of bacteria, especially the energy changes 1n oxida- 
tions and reductions carried out by them, and the 
utilisation of energy 1n synthesis, 1n the production 
of light and of movement, as for example in chemo- 
tropism 

The chapters ın the second volume will be of 
interest to a wide circle of readers The effects of 
temperature, of rays and emanations, and of various 
physical environments are described in detail. 
apart from the general scientific interest of the 
descriptions, human pathologists will find them of 
value from the pomt of view of the destruction of 
micro-organisms by the various agents cited, as well 
as of the changes ın pathogenicity Which can be 
induced In succeeding chapters the effects of the 
chemical environment are considered the treat- 
ment 18 systematic, organic compounds and their 
1ons, hon-nitrogenous and nitrogenous organic com- 
pounds being taken in order Here the action of 
germicides may be found described ın detail The 
presentation of the structural formule of all the 
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compounds considered lends an added value to these | teces for eggs (with a key to the eggs of helminthes 


chapters ın fact, they may be.of use as a source of 
reference to those who wish to know the structure 
of a number of complex organic substances, includ- 
ing the antiseptic dyes 

The third volume deals with the changes pro- 
duced in various compounds by micro-organisms 
and the agencies by which these are effected one 
chapter ıs devoted to symbiosis The arrangement 
of the subject matter 1s on the same lines as in 
the second volume An important section 18 that 
dealing with fermentation Structural formule are 
again freely used 

It 1s 1mpossible ın a short review to give more 
than an outhne of the scope of the treatise, but 
enough has been said to show the wide appeal of 
the work It 1s up-to-date, although m a science 
which 1s advancing so rapidly, revision with our 
increasing knowledge will in places be required, as 
the authors themselves acknowledge ‘Their desire 
that the work should mdicate not only what has 
been accomplished, but also what remains to be 
done, appears to have been fully realised It should 
be ın the hands of all bacteriologists, as well as of 
those who have to deal with similar chemical pro- 
cesses carried out by the higher organisms The 
volumes are clearly printed, and each 1s provided 
with three indexes, to authors, to subjects, and to 
micro-organisms 





Our Bookshelf. 


Guide to the Study of Animal Parasites By Dr 
^ Wiliam A Riley and Reed O Christenson 
(McGraw-Hill Publications ın the Zoological 
Sciences) Pp xv+131 (New York McGraw 
Hill Book Co, Inc , London McGraw-Hill 
Publishing Co , Ltd, 1930) 7s 6d net 


Tas work 1s the outgrowth of Prof Riley’s fifteen 
years’ experience in presenting the main facts of 
_ parasitology to students in the laboratory The 
authors suggest that the first two practical periods 
should be devoted to a general survey of the 
parasites of the frog—-Trypanosoma and Lankester- 
ella (wrongly spelt throughout the book) in the 
blood, Helminthes in the lungs, alimentary tract, 
and bladder, and Protozoa in the large intestine 
and kidney Attention is then directed to the 
Trematoda, represented by  Polystiomum, Clon- 
orchis, and Fasciola, and a key to the chief 
groups of cercarie is added The study of 
cestodes begins with that of Tæma pisiformis, after 
which the human tænias and representative species 
of Hymenolepis, Dipylidium, Diphyllobothrvum, 
Multiceps, and Echinococcus are briefly considered 
Ascaris, the hookworms, Trichinella, and Trichuris 
are the Nematoda chosen for examination 
Instructions are given for the examination of 
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in human feces) and of small mammals for 
adult worms The section of tbe work on Proto- 
zoan parasites deals successively with Entamoeba 
histolytica and coh, Trypanosoma lewrst, Giardia 
and other flagellates, Monocystis, Eimeria, human 
and avian malaria, Babesia, Sarcocystis and the 


| cihates of the frog’s rectum Suggestions are 
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added on the use of text-books, journals, and 1n- 
dices relating to parasitology on the collecting, 
preservation, and mounting of specimens, lists 
are given of the more important parasites of the 
cat, dog, pig, sheep, rabbit, rat, fowl, and frog, 
the organ infected being indicated, references to 
works on parasitology, chiefly in English, are 
appended, and there 1s an adequate index 

The hsts of parasites would have been shortened 
without umpairmg their value to the student by 
omitting species rarely recorded Sarcocystis, 
common in the muscles of the sheep and the rat, 
and perhaps the trypanosome not mfiequently 
present m the blood of the 1abbit, might have been 
included 1n the lists 

The mformation and instructions set forth in the 
book, supplemented, as no doubt 1s the case, by 
additional details on anatomy and _ life-history 
given m the laboratory, form a sound practical 
guide to the begmner 1n parasitology 


The Unknown Self a New Psychological Approach 
to the Problems of Infe, with Special Reference to 
Disease By Dr Georg Groddeck Pp 207 
(London TheC W Daniel Co , 1929) 7s 6d net 


Tats httle volume has been translated with the 
object of introducing the point of view of Dr 
Groddeck to Enghsh readers It consists of a 
series of short papers written at different times and 
for different audiences, but all mformed by the 
same spint He has sought to understand why 
people get il, im order to help them to get well 
Although 1n sympathy with, and an exponent of, 
the psycho-analytic theory, yet he cannot be located 
to any one school of thought or therapeutic practice 
He 1s ın hne with the thinkers who, at various 
times, have arisen as rebels against an intellectual- 
ism that would interpret the whole human being on 
materialistic lines 

The elusive prospect of being able to comprehend 
humanity on mechanical principles has always 
appealed to some thmkers Galen in the second 
century criticised the narrow mechanical school of 
the methodists, while the misdirected application 
of the brillant development of the so-called 
mechanical sciences in the seventeenth century 
stimulated Stahl to his polemical defence of a 
unifying animating principle over and above the 
machinery of hfe Groddeck postulates an unknown 
and for ever unknowable force ın man, which, for 
purposes of exposition, he calls the ‘It? The It 
1s not merely the unconscious of the psycho-analytic 
school, but ‘‘ includes both conscious and uncon- 
scious processes and holds absolute sway over 
the activities which ıt has buit up ‘There ıs no 
opposition between the ego and the It , rather 1s the 
ego a function of the It” No adequate definition 
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of the It can be given, but the author maintains 
that the reality of 1ts existence 1s demonstrated con- 
stantly in everyday hfe, which “is an uninterrupted 
revelation, a continuous self-exposure of the T£ ” 
The first part of the book ıs concerned with 
setting out the more theoretical aspects of the 
theory, while m the clinical communications the 
appheation of the theory to the diagnosis and 
treatment of various common complaints 1s given 
While there 1s much 1n the book that readers will 
find difficult to understand, they will not find 1t dull : 
while even the orthodox, 1f they are not too old 1n 
thought, will find ıt stimulating and challengmg 


Elements of Forestry By Franklm Moon and Prof 
Nelson Courtlandt Brown Second edition, re- 
vised and reset Third printing, corrected 
Pp xvu+409 (New York John Wiley and 
Sons, Inc London Chapman and Hall, Ltd , 
1929) 17s 6d net 


Moon and Brown’s “ Elements of Forestry " has 
had a wide popularity m the United States Furst 
published in 1914, a second edition was issued in 
1924, and nowa revised and corrected third printing 
In this latter, the entire text has been revised and 
corrected, particularly with reference to up-to-date 
Statistics, new facts made available or recently 
determined, and in other ways the text has been 
brought up-to-date The authors state that they 
“have purposely left out many statistics and 
figures, such as prices, which change from time to 
time" In a book presumably used as a text-book 
this 1s a wise decision, which the authors’ experience 
since the first pubheation of the book will have 
shown desirable 

The scope of this book 1s far wider than any of its 
type we remember m Britain The range of sub- 
jects dealt with m its 387 pages (omitting appen- 
dices) covers the whole business of forestry from the 
elements of sylviculture (after a preliminary chap- 
ter on forestry and its meaning and importance), 
forest protection, forest mensuration, lumbering, 
wood utilisation, wood technology and preservation, 
forest economics, and forest finance A description 
of the United States Forest Service and the State 
forest activities follows, the book concluding with 
some regional studies of forest regions ın the United 
States For anyone possessed of some consider- 
able knowledge and trammg in forestry and what it 
aims at, this book should prove of very great interest 
and merits its popularity Whether it 1s equally 
useful for the student 1s perhaps more doubtful— 
since the treatment of many of the branches dealt 
with has of necessity been brief, condensed, and 
rather perfunctory, owing to the limits of space 
placed upon the authors 


A Text-Book of Economic Zoology By Prof Z P 
Metcalf Pp x+392 (Philadelphia Lea and 
Febiger, 1930) 4 dollars 


THE chief interest in foreign text-books 1s to see 
how other peoples meet problems of education In 
a southern agricultural State such as North Caro- 
lina, which stretches from the Allegheny Mountains 
to Cape Hatteras, it 1s mmportant that students 
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should be taught about the pests and parasites 
of man and his crops But ıt ıs still more neces- 
sary ın a higher educational college that the pro- 
fessor should make his students think for them- 
selves The author's science is ‘systematised 
knowledge’, but facts are barren to the student 
unless he 1s helped to consider the laws and proxi- 
mate causes relating to them Surely here the 
professor 1s attempting an umpossibility in dealing 
with the phyla of the animal kingdom im rotation, 
defining their characters, etc, without his class 
having acquired any knowledge of the anatomy of 
any animal in relation to the functions common 
to all animals There ıs, too, a lack of balance, 
37 pages of bird classification as compared with 
3 pages for fish, while important diseases hke bıl- 
harzia, sleepmg sickness, hookworm, etc , surely 
deserve fuller treatment Res 

Ihe book has potentialities and its tables and 
illustrations are good, while the list of economic 
animals 1s very complete, especially the ticks and 
mites A central theme is necessary, but this we 
failed to find We suggest that a short discussion 
of the facts of evolution and heredity 1s essential 
to the intelligent reading of a text-book of zoology 


A Study of the Oceans By Prof James Johnstone 
Second edition Pp vm 4 235 (London 
Edward Arnold and Co, 1930 ) 10s 6d net 


PRor JOHNSTONE’S study of the oceans 1s brief 
but 1t touches many aspects of the subject After 
a chapter on the orngim of the earth and the 
geological history of the oceans and continents, 
he goes on to discuss the classical geography of 
the oceans, tracing the development of knowledge, 
mainly of the superficial extent of the oceans, 
up to the present time The second half of the 
book contains chapters on the physical and human 
geography of the great ocean basins No one 
could complain of lack of interest m the volume, 
but 1t 1s possible to suggest that too much has 
been tried within the compass of some two hundred 
pages The present issue ıs the second edition, 
which differs from the first mainly by the addition 
of a number of short appendices on isostasy, 
the Wegener hypothesis, methods of navigation, 
and the tides There are numerous sketch maps 


La photographie d'amateur Par Dr Rémi Ce- ^ 
her (Bıbhothèque pratique de l'amateur ) Pp 
96 (Pans J-B Balière et fils, 1930) 6 


francs 


Tuts little book contains a considerable amount of 
useful information on photographic apparatus and 
the use of 1$, and the photographic processes that 
amateurs are generally interested m It will help 
the photographer to understand his work Wethink 
it 1$ a pity that the book has no index, and that 
the table of contents consists only of the short 
headings of the seven chapters of which it consists 
Some of the lesser-used printing methods, such as 
carbon, bromoil, etc , are passed over with a mere 
mention, presumably so that the space available 
may be devoted to the more mportant subjects of 
lenses, cameras, and negative-making 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by has correspondents Nerther 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts wntended for this 
or any other part of NATURE No notwe is taken 
of anonymous communications ] 


Constitution of Osmium and Ruthenium. 


THESE two elements yield volatile tetroxides and by 
means of these their mass-spectra have now been 
obtained Osmium tetroxide was first experimented 
with , its action on the discharge, even 1n the smallest 
amounts, ıs quite amazing The whole mechanism of 
current flow 1s violently disorganised and only slowly 
recovers In consequence the admission could only be 
by very small periodical doses during the exposure, 
and ıt was only with the greatest difficulty that spectra 
of adequate density were obtained ‘These indicate 
four strong isotopes and two very weak ones, one of 
the latter being isobane with tungsten, W188 For- 
tunately ıt was easy to photograph on the same plate 
several short exposuies of the mercury group, which 
is sufherently near ın mass to provide a reasonably 
reliable density scale The mass numbers and pro- 
visional relative abundance are as follows 


Mass number 186 187 188 189 190 192 
Percentage abundance 10 06 135 173 251 426 


Lines at 206, 208 due to OsO are close enough to 
Hg 202, 204 for a rough value of the paeking fraetion 
of osmium to be obtained ‘This appears to be 
-10220, about that expected These results com- 
bine to give a chemical atomic weight of 190 31+ 0 06 
and suggest that the present one of 190 9 1s consider- 
ably too high 

Operations which were difficult with the osmium 
compound were found to be nearly impossible with 
that of ruthenxuum Not only did the vapour rapidly 
attack the grease of the admission stopcock, but also 
the presence of mercury in the doubly charged form 
interfered seriously with the identification and mea- 
surement of the ruthenrum lines Every device was 
tried to eliminate the mercury lines, but only on one 
spectrum were they so reduced that 1t was possible to 
draw conclusions that ruthenium had six isotopes with 
the possibility of an extremely faint seventh The 
followmg figures, which are only rough estimates from 
the photometry of the faint lines, are the best avail- 
able 


Mass number 96 (98) 99 100 101 102 104 
Percentage abundance b ^? 12 14 22 30 17 


Assuming the packing fraction to be about - 6, 
these -give an atomic weight of 1011 The present 
chemical value 1s 101 7, but as the lines 99, 100, and 101 
are certain to have been enhanced a little by mercury, 
although 1ts lines at 99 5 and 100 5 could not be seen, 
the divergence can be partially accounted for Of the 
isobaric pairs 96, (98), 100 which ruthenium forms with 
molybdenum, the first 1s of unique interest, for should 
the doubtful isotope of zirconrum (Z1°*) be confirmed, 
there would exist an isobaric triplet, an occurrence of 
great interest and so far unknown F W ASTON 

Cavendish Laboratory, 

Cambridge, Jan 31 





Spectrum of Gosmic Rays 


SINcE 1928 I have been carrying out expermnents on 
the absorption of cosmic rays ın Lake Constance, 
which ıs 250 m deep and hes 395 m above sea-level 
I was able to follow the cosmic rays to a depth of 
2365 m Analysis of the absorption curve showed 
four components of different penetrating power. 
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The results were obtained by means of a 1egiste1ing 
electrometer specially designed for this purpose, which 
combined a wide range with great sensitivity ‘The 
declining throw of the filament was registered on a 
stationary photographic plate by means of a lamp that 
illuminated the filament for a few seconds once an 
hour from the side, thus giving a bright line on a dark 
background The electrometer was connected to an 
ionisation chamber consisting of a steel cylinder: of 
33 5 litres capacity and 1 em thick filled with carbon 
dioxide at about 30 atm pressure The entire appar- 
atus could be made water-tight, and was anchored 
in the middle of the lake and suspended at varous 
depths with the help of floats 

The first experiments, m October and November 
1928, showed that the cosmic 1ays could be traced 
and measured to a greater depth than R A Millhikan 
and C H Cameron have stated (Cf Phys fev, 31, 
p 921, 1928) These authors found that between the 
depths of 57 m and 67 m below the surface of the 
atmosphere no further decrease 1n ionisation could be 
observed in their apparatus On the other hand, my 
observations of 1928 showed (cf Naturw, 17, 183, 
1929) 


Atadepth of 786m an ionisation of 1 65 volts per hour 


" 105 2 ) » 131 T 
19 153 5 a? #3 l 00 33 
5 173 6 i, s 0 93 i 
55 186 3 3? 33 0 89 +3 
y 230 8 3 2 0 53 M 


Subsequent experiments in the winter of 1929-30 
proved that the decrease ın ionisation at greater depths 
had not been caused by a decrease in the radioactivity 
of the water towards the bottom of the lake In these 
expenments the 10msation chamber was enclosed in 
a protecting tank 2 5 m in diameter, which was filled 
with water from the surface of the lake When the 
apparatus was sunk to various depths a constant layer 
of water 1 m thick shielded the ionisation chamber 
from the radioactivity of the water outside Theresults 


Volts per hour 


Ionisation in volts per hour 





50 400 450 200 250 
Depth ın metres below the surface of water 
Fig I 


obtamed m this way are m complete agreement with 
the curve plotted 1n 1928 without the protecting tank, 
a slight correction of 0 05 volt per hour being apphed 
to account for the altered residual 1omsation The 
former values are thus shown to be independent of the 
radioactivity of Lake Constance Fig l shows all the 
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points obtained, those without the tank being marked 
by circles, the others by black dots The experiments 
below 20 m of water are reproduced on a tenfold 
scale Fig 2, showing the values below 75 m of water 


Volts per hour 


Ionisation in volts per hour 





7 
3 75 400 425 450 475 


Depth in metres below the surface of water 
: FIG 2 

on a still larger scale, may serve to illustrate the 
accuracy of measurement 

In August and September 1930 the results were 
tested again with the help of a Geiger -Muller electron- 
counter tube, which was sunk to various depths and 
acted on an electric clock the dials of which were 
photographed automatically at fixed intervals The 
results obtained a1e given in the following table 





Bec ee rid FA d Average got of impulses 
of water registrations per hour 
ee ee ar ea See ee) 
0 l hour 7090 
(about 1) 5500 
S 7 ain The residual im- 
9 3350 pulses (about 500 
18 2000 per hour) due 
34. 867 to the appa- 
98 41 1725| ratus, have been 
133 885| subtracted 
183 59 B5 
235 13 


4 





Fiom 7m downwaids the absorption curve of the 
cosmic rays obtained with the electron-counter tube 1s 
In good agreement with that gained by the ionisation 
method Nearer the surface the readings of the élec- 
tron-counter tube are relatively too low This is 
probably due to the electrical and mechanical lag of 
the registering apparatus 

The analysis of the absorption curve was made by 
my collaborator, Herr W Kramer, assuming incidence 
of the rays fiom all directions and taking the scattered 
radiation mto account (cf H Kulenkampff, Phys 
Zes , 30, 561, 1929) Four components resulted The 
relative intensities of the hardest three components 
on entering the atmosphere are 081 64 16 35, the 
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hardest radiation bemg the least intense The true 
absorption coefficients are 0 020, 0 073, and 0 21 1e- 
spectively per metre of water The fourth component. 
with the longest wave-length, could not be determined 
numerically 

According to Klein and Nishina’s formula, the wave- 
length of the hardest component is 0 63 x 10-13 cm i 
whereas the complete transformation of a proton and 
an electron into radiation would correspond to a 
wave-length of 1 313 x 10-13 em 

E REGENER 
Physikalisches Institut der 
technischen Hochschule, 
Stuttgart, Jan 13 





Excitation Probabilities of Singlet and 
Triplet States. 


It has long been known from experimental evı- 
dence ! that triplet states in the spectra of two elec- 
tron systems differ from the corresponding singlet 
states ın ther behaviour to electron impact The 
probability of excitation of a triplet level has a sharp 
maximum for electron energies just above the excita- 
tion potential, whereas in the case of singlets the 
maximum probability 1s not sharp, and occurs at 
energies considerably beyond the resonance potential , 
also, for high velocities the triplet excitation 1s 
neghgible compared with the singlet excitation The 
difference must le in the fact that the tirplets can 
only be excited from the ground state by electron 
exchange, and Oppenheimer? has shown in general 
how this may be approximately calculated 

Using this theory and wave functions given by 
variation methods,? we have calculated the prob- 
ability of excitation of the 23P and 21P states of 
helium as a function of the velocity of the exciting 
electrons The curves obtained are shown in the 
accompanying diagram (Fig 1), and exhibit the above- 


Fra? 


Effective cross section 









20 i 25 30 3$. 40 


Electron energy 1n volts 
Fie 1—Excitation probabilities of singlet and triplet P states of 


helium The ordinates for the singlet have been halved, to facih- 
tate comparison 


4,70 53 xX 10-8 em, the radius of the first Bohr orbit of hydrogen 


mentioned characteristics No high accuracy is 
claimed for the absolute values owing to the approxi- 
mate nature of Oppenhermer's theory, but it seems 
clear that quantum mechanics adequately describes 
the phenomena 

A detailed account of this work will be pubhshed 
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later, with calculations already in progress for other 
levels, including the effect of exchange on elastic 
scattering The probability of dissociation of hydro- 
gen molecules by electron impact into two neutral 
atoms in the ground state, which 1s a similar process 
to the excitation of tiiplet states, 1s also being con- 
sidered H SW MassEY 
C B O Mour 

Timity College, Cambridge, " 

Jan 2l 


t Hanle, Zet f Phys, 56,94, 1930 Skinner and Lees, NATURE, 
123, 838, 1929 Schaffernicht, Zeit. f Phys, 62, 106, 1930 

* Phys Rev, 32, 36L, 1928 

3 Eckart, Phys Rev, 36, 878 , 1930 





The Grystal Structure and Polymorphism of 
Hydrogen Halides. 


IN a previous letter to Nature (July 19, 1930, p 97) 
I communicated some prelimimary results upon the 
crystal structure of hydrogen iodide I have now 
repeated, with greater accuracy the X-ray examma- 
tion of this substance, ın order to investigate the 
discrepancies previously observed in certain values 
of the Jattice dimensions, and have also examined 
sold hydrogen chlomde and bromide at different 
temperatures, using, for X-ray examination, the same 
apparatus as pieviously desembed (NATURE, Mar 22, 
1930, vol 125, p 457, Rend Acc Tancer, vol 11, 
p 679) 

The results obtained for hydrogen chloride agree, 
m the main, with those of Simon and Simson (Zev- 
schrift f Physik, vol 21, p 168), with the exception 
that the a constant of the cubic modification, stable 
over 98° abs , has been found to be smaller than that 
obtained by them, namely, a=5444001A at the 
transition temperature (mstead of 5 54 at 103° abs 
by Simon and Simson) The volume of the element- 
ary cel is then 161 x 10-4 ce , the density, for a 
cell contammg 4 molecules, ıs 1 49, which 1s m better 
agreement with the expermmental density (1 47) than 
their calculated results 

The modification of hydrogen chloride stable at 
lower temperature was exammed by coolmg the 
eapillary of the spectrograph with hqwud nitrogen 
The photogram taken at 85° abs shows numerous 
lines, of which only a certain number conespond to 
the tetragonal system for an axial ratio c/a=1 10, 
and for one side of the base of the elementary prism 
a=5 27 A Most likely this modification of hydrogen 
chloride possesses a lower symmetry, perhaps rhombic, 
with axial ratios near those belonging to the tetra- 
gonal system 

Hydrogen bromide, like the chloride, 1s dimorphous 
The modification, stable at high temperature, shows 
at 100° abs a face-centred cubic structure The side 
of the elementary cell is 2—5 77 A, the volume 
192 x 10-24 ec, the density, for a cell of 4 molecules, 
2 78 

The low temperature stable modifieation shows 
tetragonal symmetry, with an axial ratio c/a —] 10, 
and with a basic side a =5 55 A , or perhaps a pseudo- 
tetragonal structure with ratios very little different 
fiom those of a tetragonal one The volume of the 
cell is 188 x107?4 c c at 90° abs 

Various photograms of hydrogen 1odide have been 
taken, cooling in succession the capillary of the 
spectrograph with liquid hydrogen chloride (188° 
abs), methane (112°), oxygen (90°), nitrogen (777) 
Hydrogen iodide was prepared by the action of 
iodine upon red phosphorus I have succeeded in 
getting much better defined photograms than before 
They contam many lunes which cannot be ascribed 
to 1odine impurities originating from photochemical 
decomposition of hydrogen iodide, as I thought at 
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first, and which cannot be arranged m a cubical 
structure On the other hand, following this hypo- 
thesis, some divergences could be observed between 
the calculated and the experimental lattice distances 
I have thus come to the conclusion that hydrogen 
10dide does not show, as I had previously considered, 
a face-centred cubic structure, but a face-centred 
tetragonal structure with an axial ratio not much 
differing from the eubic one As a matter of fact, all 
lines of the photogram can be assigned to a face- 
centred tetragonal structure, with an axial ratio 
cja =1 08 and a side of the elementary cella =6 10 A 
at 100° abs The volume of the cell ıs 245 x 10-4 cc, 
and the density, for a cell of 4 molecules, 3 45 (The 
present values do not differ much from those previ- 
ously calculated for a cubic structure ) 

From the lattice constants of the cubic modifica- 
tions of hydrogen chloride and bromide the onic 
radu of chlorme and bromine ean be calculated, 
assuming the ions to be tangential m the face-centred 
cubie lattice the new values are somewhat higher 
than Goldschmidt’s values calculated from the 
alkaline halogenides ('Geoch Verteilungsgesetze d 
Elem ", Norsk Vid Ak, 7, 1926), but they are 
perfectly consistent, as previously pointed out by 
Nasini and myself (NATURE, Mar 22,p 457, June 14, 
p 889, 1930 Rend Ace Lance vol 11, p 1009, 
vol 12, p 141, 1930), with the atomic radu of the 
mert gases having the same number of external elec- 
trons, as the following table shows 

Cl-=1 81 (Goldschmidt), 1 92 (Natta) 

Br-=1 96 js 204 ,, r—201i(Nasmi-Natta) 

I-=2 20 $5 0:217: X=? 18 (Natta-Nasini) 

The 2 21 value of the 10dme 10n 1s obtained fiom 
the ratio of the volumes of tbe elementary cells of the 
isomorphous modifications of hydrogen iodide and 
hydrogen bromide, assummg as the bromme ionic 
radius that calculated from the cubic modification of 
hydrogen bromide We might also assume for the 
10dine 10n a non-spherical form, as has already been 
suspected from the structure of other 10dides 

I cannot agree with Simon and Simson’s hypo- 
thesis as to hydrogen chlomde, and I assume that 
hydrogen hahdes show tonic structure and not mole- 
cular lattices as supposed by them This ıs proved 
by the agreement observed between the ionic radi of 
the free hydrogen halides and those of the alkalme 
halides The contraction suffered by the anion in 
the lattice of the latter must be ascribed to polarisa- 
tion forces due to the alkali cation G NATTA 


Laboratory of General Chemistry, 
Royal Polytechnic, Milan, 
Jan 17 


r =] 92 (Simon-Simson) 





Bands ın the Spectrum of Boron Hydride. 


Wir the object of obtammg band spectra due to 
compounds of boron, we have investigated the radia- 
tion emitted by a condensed discharge in a tube 
through which a stream of BC], was passed Besides 
the atomic hnes of boron, chlorine, alummium (from 
the electrodes), and hydrogen (perhaps due to HCI 
present ın the BCl;), we found a number of widely 
spaced bands m the neighbourhood of 4000 A , which 
we ascribe to the molecule BH Photographs taken 
in the first order of a 21 ft concave grating showed 
that these bands consist of single P-, Q-, and KR- 
branches, the Q-braneh contamung a considerable 
number of lines, and the lines P(0), P(I) bemg miss- 
ig The bands must hence be considered as a 
11]--+1 transition, probably corresponding to the 
11] _-» 13 transition observed for AIH by Eriksson and 
Hulthén ! The P- and R-lines of the strongest band 
are accompanied for higher rotational quantum 
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numbers by weak satellites due to the isotopic mole- 
cule BYH The frequencies of the principal hnes, 
emtted by the molecule BHH, may be represented 
with good approximation by writing for the rotationa 
terms of the 1II-state 


T =v, +B'(J +4)? e D'U +3), 
for the rotational terms of the !Z-state 
t p” zB'(J 4 1) + DF + 29, 


with " 
mE ala 
v =23073 60, B'-|ligog D= -0 00147, 
B” =11 798, D”= -0 00114 


The two values of B’ m the upper state arise from 
the fact that 15s rotational levels consist of two com- 
ponents each on account of A-doublng Their differ- 
ence increases proportional to (J +4)? or practically 
proportional to J(J +1) as required by the theory for 
i-states ? The lines of the Q-branch start from the 
lower, the lmes of the P- and R-branch from the 
higher ones of these components From the above 

“values of B one finds for the moments of inertia 
I’ =2 32 x 10-49 gm om 2, I” =2 35 x 10-1? gm om ?, for 
the internuclear distances 7,’ =7,)” —1 23 x10 9em Al- 
though the moment of inertia 1s shghtly smalle: m the 
upper state, so that one expects at first that the bands 
would be shaded toward the violet and that the P- 
branch would form the head, the fourth power terrns 
in the formule for the term values reverse this be- 
haviour and cause the R-branch to form a head in 
the neighbourhood of J —24 Smee the moments of 
mertia differ so shghtly in the two states, the lines 
of the Q-branch he at first extremely close together 
and. only become resolvable for J =18 on our photo- 
graphs The band just discussed very likely 1s the 
0——-0 band of the system Two weaker bands of the 
same general appearance with origins at 4367 A and 
3696 A webelieveto be the 1——- 1 and the 1—-> 0 bands. 
Full particulars, also as regards the analysis of these 
weak bands, will be published elsewhere 

We wish to express our thanks to Dr Kromg for 
many valuable suggestions during the course of this 
investigation 

W LocmrE-HOLTGREVEN 
E S vAN DER VLEUGEL 
Natuurkundig Laboratorium 
der Rijks-Universiteit, 
Groningen, Jan 20- - 
1 Zet f Phys , 34,775, 1925 


2 See Kromg, Ze: f Phys, 50, 347, 1928 Hill and Van Vleck, 
Phys Rey , 32,250, 1928 





Spectra of Te IV and Te VI. 


FoLLowInG the identification of the doublet system 
of Se IV (reported m Nature of Oct 11, 1930, p 568, 
and recently communicated to the Royal Society), the 
corresponding spectrum of tellurrum, of the same 
ehemical group, has been examined Vacuum spark 
spectra of the element, taken at Uppsala, 1n the region 
41400-4400, have mdicated the existence, among the 
hnes of Te IV, of several pairs with separation 
9222 em 71, which could be easily assigned to the con- 
figurations 5s"5p, 5875d, and sp? of trebly 
1onised tellurrum 

Three pairs with A» — 11,814 cm -t have also been 
identified as being 529:53P, 5?P.0*S, and 5?P-5*D 
of Te VI 

Further details will be published shortly 


K R Rao 
Imperial College of Science and 
Technology, 
London, Jan 23 
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Change of the Electric Polarisation of Ethyl 
Ether with Temperature 


One of us has recently determined the changes of 
the dielectric constant # and density D with tempera- 
ture T (J Mazur, Natur, 126, 649, 1930) 

Starting from these data, we have computed, with 
the aid of the Clausius-Mossotti formula 


1 &-1 
P= 1 re - 
the values of the dielectric polarisation of ethyl ether 
for the interval of temperatures between - 118° C 
and +35° C The results of the computation are 
represented on the accompanying graph (Fig 1) 





Fie 1 


The value of the dielectric polarisation increases 
slowly with the lowermg of temperature from 0 5858 
at 35° C up to the maximum value 0 9209 at - 105 4° 
C At this temperature there is a sharp decrease of 
the value of the polansation 

This very maiked change suggests that at the 
transition pomt — 105 4? C previously found by us 
(M Wolfke and J Mazur, NATURE, 126, 684, 1930), 
the structure of the molecule of ethyl ether undergoes 
some modification The behaviour of ethyl ether at 
the point of change - 105 4°C would thus differ from 
that of the helium (M Wolfke and W H Keesom 
Comm , Leyden, No 1, 923) A further study of this 
phenomenon is bemg made 

M. WOLFKE 
J Mazur. 
Physical Laboratory, 
Technical Institute, 
Warsaw, Jan 6. 
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Species-Pairs among Insects 


ATTENTION has recently been directed to the water 
beetles Deronectes depressus F and D elegans Panz 
by F Balfour-Browne in an interesting contribution 
to the Scottish. Naturalist (Nov -Dec 1930, pp 172- 
188) In a previous study (dmn Mag Nat Hist, 
Ser 9, vol 3, pp 293-308, 1919) he showed that these 
two species could be separated by a number of char- 
acters—size, shape, colour, tarsal claws, width of 
edeagus—but that intermediates could be found 
which formed an unbroken series connecting the two 
by insensible gradations Hus recent paper discusses 
the distribution, which is of great interest In 
southern England, D elegans only occurs , in northern 
England and southern Scotland, both species are 
found, with all grades of intermediates, in northern 
Scotland and throughout Ireland, only D depressus 
and intermediates approximating to the D depressus 
type occur 

In 1927 Georg Ochs (Koleopt Rundschau, Bd 18, 
pp 34-36) directed attention to the whirhgig beetles 
known as Gyrinus natator L, and showed that two 
forms, separable by size, colour, shape, punctuation, 
and slight differences ın the zdeagus, were confused 
under this name The true G natator L is found in 
the north-eastern palearetie region, while the other 
form, G substriatus Stephens, occurs in south-west 
Europe At the extremes of their range both forms 
occur without admixture, while in northern Europe 
both can be found side by side The common British 
form is G subsiriatus, and D Sharp, who examined 
very large numbers, appears to have met with no 
other I have recently tound a dark form occuiring 
in Cambridgeshire and Scotland, which I descmbed as 
G natator var fowleri (Ent Mon Mag, vol 66, p 
74, 1930) Since then, through the kindness of F H 
Day and H Britten, I have examined specimens of 
the true G natator L from Cumberland My speci- 
mens of G natator var fowleri form an almost perfect 
senes connecting G natator L and G substriatus 
Steph 

It therefore appears that we possess m G natator- 
substriatus a species-pair almost exactly paralleling the 
D depressus-elegans pair so beautifully worked out by 
Balfour-Browne This seems unhkely to be mere 
coincidence, particularly as both the northern species 
are characterised by melanism and pure races of the 
southern species occur m southern England It may 
be that other similar pais exist in other groups No 
doubt a proper study of such species will go far towards 
a solution of some aspects of that difficult matter the 
* species problem ’, and throw new light on the process 
of evolution, here apparently in actual progress. I 
would therefore be glad to have further information 
and also material of Gyrinus, preferably ın alcohol, 
from different locahties, particularly Scottish, Irish, 
and Continental JOSEPH OmER-COOPER 

Armstrong College, 

Newcastle-upon-Tyne, Jan 22 





Curling. 


T HAVE read with considerable interest the letter on 
curing by W H Macaulay and Brig -General G E 
Smith ın NATURE of Jan 10, ın which they attribute 
the final twist of the curling-stone to regelation But 
surely the time has come when regelation in this con- 
nexion should be relegated to the place of a labora- 
tory myth, and might almost disappear from element- 
aly text-books In 1921 the late Sir George Beiby 
produced his famous book on “Aggregation and Flow 
of Solds ” (Macmillan and Co , Ltd ) and showed that 
these familar 1ce problems can only be explamed on 
_ the theory of surface and mass flow 
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It 1s doubtful whether a 1eally heavy man, even 
if he were standing on one skate only, could exert 
sufficient pressure to raise the temperature of the 
ice to anything like the amount required by the 
theory of 1egelation, while a eurhng-stone weighs only 
a few pounds and presents, relative to a man on one 
skate, a very large surface to the 1ce 

In curling, one 1s dealing with a large number of 
factors, but it ıs more or less possible to single out 
three which are of primary importance 

The first consists of the direction of mass-flow of the 
1ce On a really cold morning, and ın the absence of 
sun and on a carefully flooded rmk, this should be 
more or less constant Anything like a rise in tem- 
perature caused by bright sunlight will upset the con- 
ditions considerably, and hence the interesting but 
somewhat disconcerting vanability of the ice as the 
sun rises over the hills and throws its welcome rays 
on those who are curling, about eleven o'clock 1n the 
one during the winter sports season in Switzer- 

anc 

In the actual curling there are two main forces 
acting on the stone in addition to gravity These are, 
of course, the initial forward motion of the stone and 
the twist or handle Both of these are mducing sur- 
face-flow on the ice, and the actual direction of the 
stone 1s the resultant of these two forces, one or both 
of which may be opposed or reinforced by the direc- 
tion of mass-flow of the 1ce and hence the very 1n- 
tricate nature of the problem It 1s easy to see that if 
the direction of mass-flow of the 1ce 1s the opposite to 
that of the initial direction of the stone, as the stone 
slows down a considerable amount of rotation may 
occur, and the stone may even remain stationary but 
rotating 

Beilby showed that the normal surface of the 1ce, 
or that due to mass-flow, 1s entirely different from the 
vitreous surface due to surface-flow , the ice compos- 
ing the surface of the one being stable 1n the absence 
of friction, while the ice composing the vitreous film 
is only stable at temperatures far below the normal 
melting-point of ice The conditions on the typical 
eurlmg-rink in Switzerland are such that the transi- 
tions of surface-flow to mass-flow are very rapid and, 
in some cases, almost instantaneous 

That the problem 1s essentially one of the resultant 
of mass-flow and surface-flow 1s strongly borne out by 
the effect of sweeping Anyone who has been on the 
curling-rink must have noticed the almost astounding 
effect that can be produced by good sweeping The 
real effect of an expert sweeper 1s to induce a strong 
surface-flow and hence a vitreous film mmediately 
in front of the stone hence the velocity of the stone 
is maintained and ıt does not curl 

A G LOWNDES. 

Marlborough College, 

Walts 


Biology ın Education and Human Life 


In my Henry Sidgwick Memorial Lecture (NATURE, 
Jan. 3, 1931) I protested that ' those should be re- 
garded as lacking education who are altogether ignor- 
ant of the nature of living things” (p. 21). Mr A 
D Ritchie has directed my attention to a sentence 
of Robert Boyle’s, who about two and a half centuries 
ago, 1n much more beautiful words than mine, urged 
similarly that ıt 18 ‘‘ highly dishonourable for a reason- 
able soul to live 1n so divinely built a mansion as the 
body she resides 1n altogether unacquamted with the 


exquisite structure of 16” A V. Hi. 
University College, 
Gower Street, London, W.C.1, 
Jan 23. 
G2 
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The Monds and Chemical Industry a Study in Heredity. 


** T propose io present has character and story with this 
object to cite him as the great example of those who do 
mightily yet cannot see what they are doing and who 
stand on the edge of doom with no vision of uts approach” 
— Wolsey HILAIRE BELLOC 


“ TN this world, one is too frequently approved 
or disapproved without being understood ” 

This remark is passed by the Japanese professor 
of art, Yukio Yashiro, ın the preface to the new 
edition of hus opulent work on “‘ Sandro Boticell’”’, 
1n discussing criticisms aimed at his book Is ıt 
possible to understand any complex personality to 
the point of being able to “ approve " his actions, 
by analysing them to ther origin? Prove, German 
prufen, 18 a very difficult verb to apply, at least 
m English , in German, 16 is without ambiguity 

Some day, perhaps, biography will be written 
almost in terms of structural chemistry and the 
doctrine of descent stated 1n terms of the permuta- 
tions and combinations effected between genes 
then, types, structural umts, will be dissected out 
It 1s fast becoming clear that even the most complex 
of natural molecular units are but repetitionals 
that they are buit up of simple parts frequently 
repeated The candle ıs a fit emblem of its sub- 
stance as 1b may be made of any length, burnt 
bo any shortness, to the mind's eye, 16 1s the like of 
the Roman Fasces, ın contexture When, at last, we 
see ourselves as chemists shall see us, the most 
wonderful imprint of pattern will be displayed upon 
our skins Maybe the analysis will not be possible 
before ‘ Jeansery ' 18 at 1ts last gasp and we are 
about to dissolve into radiation Still, suspicions 
of structure are already held by some of us 

I merely wish to claim, in all modesty, that 
biography should be the recognised province of the 
structural chemist he alone can appreciate the 
complete interdependence of character and struc- 
ture The supreme interest of chemistry comes 
from the fact, that 1t 1s the study of character as 
affected by structure Our senses seem to be but 
distortions of structure and electrical ripples— 
purely physical ‘emotions’ | Witness the Poulsen 
phonograph, 1n which a steel tape 1s drawn across 
the magnetic field of the telephone returning the 
tape agaist the way it came, we have speech 
reproduced The tape hears and remembers what 
ib hears, can tell what ıt has heard ıt all but 
hves! It 1s so human that it also forgets We 
cannot doubt that the molecules of the metal are 
displaced. when magnetically spoken at, that they 
remember by retamng the new positions 1mparted 
to them, that speech 1s the molecular click as they 
revert to their original positions Seeing that ‘ wire- 
less’ can hit us as 1t does, there 1s no difficulty in 
understanding that we cannot but respond to every 
impression from outside 

We need to be far more observant of hereditary 
character The Mond family seems to me to be 
specially deserving of study m this connexion 
Seldom has the biographer had the opportunity I 
have had of observing both father and son through- 
out ther whole career of pubhe activity I first 
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met Ludwig Mond when his son Alfred was only 
tmee or four years old, in the early ‘seventies 
The parents were cousins , their two sons, Robert 
and Alfred, have always seemed to me to be near 
hybrids but with a clear bias from the mother The 
father was a man of very strong and determined 
character, almost rough orginally , the mother, a 
woman of peculiar sweetness and sanity of outlook 

Alfred Mond was born when a touch of sulphur 
was still lingering 1n the air, under a just ascending 
star, a true nova of the first magnitude in industrial 
progress Growing up m an environment of 
strongly alkaline pH he was to develop throughout 
the p gamut, ever progressing, first as politician of 
changing hue, from a radical bright red to a mild 
conservative blue, then as ‘company combmer ', 
until at las& he became not merely leader as an 
industrial magnate but an industrial statesman— 
the first of his kind No more interesting man has 
trodden the stage of public life during his period 
In heredity and environment, he was subject to 
exceptional influences probably he had no peer, 
at least ın his later days, when again the p’s come 
in He was a peculiar being, maybe the forerunner 
of a new type the politician with intelligence, 
fully ahve to the value and use of knowledge, even 
m the affans of government as far from the 
demagogue as he possibly could be hence possibly 
the antagonism between him and Mr Lloyd George, 
let us hope the last representative of an expiring 
crude and unscientific civilisation 

Ludwig Mond, his father, came to England fully 
prepared, both by German education and Dutch 
experience of the alkali trade, for the work he 
unde: took—aflame with the pioneering spirit and 
full of masterful energy He brought with him a 
process for the recovery of sulphur from alkali 
waste, then a nuisance as well as a by-product. 
This did not carry him far Hearing of Ernest 
Solvay’s invention of an improved and novel pro- 
cess of making soda from salt, without sulphuric 
acid, he went over to Belgium and was just m 
advance of another claimant, Walter Weldon, in 
securing the English rights to work the invention. 
As Mrs Mond told me more than once, he was 
ambitious, even in those early days, to play the 
part of the constructive pioneer, to be original, 
not merely to make money Ongimalhty, we have 
been told, consists ın thinking for yourself, not 
merely in being different from others Ludwig 
Mond, 1n this respect, was most original He also 
knew his own limitations—that ' business ' was not 
his forte so he sought out the ablest busmess 
man within his reach and found him in (Sir) John 
Brunner They were a perfect parr—one looked 
after the pounds in the works, the other after the 
pence in the office Mond secured a mere sketch 
from Solvay a vast amount of detailed work was 
necessary to bring the process to perfection it 
was full of difficult engineering mmutie Taking 
off his coat, spanner 1n hand, he hrmself tightened. 
up each bolt until the last leak of ammonia was 
overcome The ammonra-soda process was thus — 
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quickly established, almost ın its full perfection 
Mond was soon seen to be a destroying angel on 
Tyneside as the firm rapidly came to the fore 
The old Le Blane process was mainly kept ahve 
for its by-products 

Ludwig Mond left Germany years before the 
time when the laboratory became a fashionable and 
necessary adjunct to the works—the source of 
advance, not merely a control station He also 
never followed the German system of giving mem- 
bers of the staff an interest in improvements or 
discoveries they might make Perhaps on this 
account the works remained an ammonia-soda 
works Stil, his own mind was at work, seeking 
fresh fields to conquer Thinking in terms of 
ammonia, he was led, in the middle ’eighties, to 
take up the gasification of coal, largely with the 
object of recovering its nitrogen as ammonia He 
established large works at Dudley Port, from which 
producer-gas was supplied to the surrounding dıs- 
trict The enterprise has not been the economic 
success that was expected, the more as conditions 
have changed to 1ts disfavour—especially, of late, 
owing to the rise ın the price of coal and the intro- 
duction of synthetic ammonia, which has much 
lowered the value of scrubbed ammoma It 1s 
strange how little success has attended all tamper- 
ing with coal—except at the hands of the gas 
companies, who have known how to roast 1t hard 
all low temperature attempts have been economic 
failures and probably will remain so, at least until 
effective means of cleaning coal from dirt be 
devised Still, Mond's experiment has been of 
remarkable interesb in many ways, as it has 1n- 
volved producing and carrying vast quantities of 
gas long distances at controlled rates, without use 
of holders The control secured 1s altogether sur- 
prising, on account of the scale of working Also, 
a hive of ‘small industries ’ has been established 

Had not Mond made what to me always seemed 
to be a blunder by burning coal to a weak gas, 
thinking its nitrogen to be of sufficient economic 
value to be worth recovery, although this in- 
volved the sacrifice of the tar, I believe he would 
have taken up the low temperature distillation of 
coal himself I had brought the subject before the 
Iron and Steel Institute in 1885 and had almost 
persuaded him to undertake an intensive study of 
coal, when suddenly he became over-excited by 
thoughts of ammonia Had he done so, he would 
have carried out the inquiry scientifically and 
thoroughly thirty years ago, probably, we should 
have known where we were, and the public would 
never have been gulled into believing in the commer- 
cial possibility of oulfrom our coal Undoubtedly, a 
vein of idealism now began to be apparent in him 
~ He had httle real feeling for coal as a substance, not 
beng an orgamc chemist, nor had he specially 
directed his attention to fuel problems, although 
ever mindful of the need of preventing waste of 
energy Probably, he went out of his depth 

At this tıme Mond's ever active mind embarked 
on a fresh quest Mindful of the great loss of 
energy involved 1n the use of solid fuel, he sought 
. to develop the Grove hydrogen-oxygen, sulphuric 
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acid, platinum, gas cell again perhaps a stroke of 
ideahsm For this purpose, he needed hydrogen 
in large quantity The only economic source 
was ‘ water-gas’, the mixture of hydrogen and 
carbonic oxide produced by passing steam over 
heated carbon (anthracite) It was necessary to 
remove the carbonic oxide, a virulent poison to 
platinum He used a known method, which ın- 
volved passing the mixture of gases over heated 
nickel In experiments carried out in his labora- 
tory, ın St John's Wood, his assistant, Dr Quincke, 
to prevent the passage of the poisonous carbonic 
oxide into the au, put the end of the escape tube 
from the apparatus into the air hole at the base 
of a Bunsen burner He noticed that the gas burnt 
with a smoky flame—evidently there was some 
volatile product Mond not only at once followed 
up this indication to the quick discovery of nickel 
carbonyl, Ni(CO), finding this was easily 1esolved 
into nickel and carbonic oxide by heat, he forth- 
with developed a continuous reversible process for 
the manufacture of nickel on the large scale He 
was greatly assisted by Dr Langer, one of Victor 
Meyer’s most able pupils The achievement 1s 
without precedent ın the history of scientific manu- 
facturing enterprise, m virtue of 1ts originality, the 
rapidity with which ıt was conceived and the in. 
trepidity with which ıt was executed 

Ludwig Mond, therefore, was the founder of at 
least thiee industrial enterprises—two of them aze 
great and highly successful and likely to be per- 
manent He knew his subject he had practical 
chemistry in his bones, if ever man had Ever a 
thinker and worker, a man of action, never a man 
of words—he wrote no letters apart from business 
—he was highly cultured a good linguist, an art 
patron, himself a good judge From boyhood up, 
Mrs Mond had led him in hterature and art She 
was an idealist of the first water, saturated with 
Goethe Their daily life was perfect 

The son’s career was very different He had not 
the advantage of a serious German education At 
school and university, he will not have been over- 
taught he was never spurred to special effort, as 
his father was, ın order to make his way From 
an early age, brought up in a specially cultured 
society, using his own great innate ability, he him- 
self became a man of considerable culture He 
read law but never entered into practice So far 
as I know, he had merely gathered impressions of 
natural science and had no affinities to 1t, differing 
in this respect from his elder brother, who has 
considerable knowledge of physical science and ex- 
perimental proclivities 

The son of parents situated as his were had no 
cause to exert himself He gradually became the 
politician, perhaps, too strong a radical to please 
his father Here probably he was greatly ın- 
fluenced by the late Sir John Brunner, an ardent 
politician In the House of Commons, a speaker 
of weight, he was so clear-headed, so well informed, 
so obviously a thinker of unusual breadth and 
samty, thathe soon acquired distinction In political 
office, he showed real administrative abihty That 
he had a scientific mmd was shown by his gradual 
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change 1n political outlook and his change of party 
Of course, for party purposes, a man must resist 
the influence of intelligence and stick to his party 
but 1t ıs only from this point of view that change 
of party 1s to be deprecated , actually, ıt 1s proof 
of strength and individuality—in no way discredit- 
abl < 

In à measure, his translation to the Upper House, 
in 1928, probably in no way satisfied his ambition 
and was a disappointment, marking as 1t did the 
close of his political career He had aspired to the 
highest office, beyond doubt, but pronounced 1dio- 
Syncrasies of manner were agamst him he was 
outwardly ‘too foreign! to be acceptable To 
satisfy his aspiration, in his later years, he de- 
voted himself to industrial rather than to political 
statesmanship The spirit of ideahsm, which I have 
spoken of as actuating the father, became greatly 
operative in the son He showed himself to be 
gifted with a co-ordinating mind, whilst his father 
had been constructive He entered into a discussion 
of the problems of labour and m the interests of 
‘rationalisation '—to use the fashionable word of 
the day—effected two great industrial combines 
Whatever assistance he may have had, there 1s no 
doubt that his was the guiding spirit, his the driving 
force To come back to chemistry, while the father 
was a true chemist, a highly origmal worker, who 
really made things, the son was like the modern 
physical chemist, who 1s more or less a visionary 
and a speculator in other people’s works, not a 
worker himself Apparently, the one cannot be 
the other Some of us contend that the physical 
chemist does not know enough chemistry to justify 
the certamty of his opmions It is a question 
whether Alfred Mond knew enough to deal with 
issues and problems of the complexity and magm- 
tude of those he undertook Although scientific 1n 
his outlook, a systematic user of knowledge, he 
knew nothing of experimental and physical science 
and cannot have had any real feeling for the ın- 
dustries with which he was connected 

In effigy to-day he commands an Imperial posi- 
tion 1n Chemical Industries—his father on his right 
hand By a strange turn 1n the wheel of fortune, 
he was led to develop, on a colossal scale, the 
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southern Whales and Whaling. 


ps Discovery Commuttee appointed ın 1923 
as a result of the findings of the Interdepart- 
mental Committee on Research and Development 
in the Dependencies of the Falkland Islands 1s now 
issuing, under the general heading of ‘ Discovery 
Reports ’’,* a senes of reports by the Commuttee’s 


C * Discovery Reports, Vol 1 Station List, 1925-27 Pp 140 ; plates 
1-6 14s net Discovery Investigations Objects, Equipment and 
Methods Part 1 The Objects of the Investigations, by Dr Stanley 
Kemp, Part 2 The Ships, therr Equipment and the Methods used 1n 
Research, by Dr Stanley Kemp and A © Hardy, Part3 The Marine 
Biological Station, by N A Mackintosh Pp 141-232-+-plates 7-18 
9s 62 net The Natural History of the Elephant Seal with Notes on 
other Seals found at South Georgia By L Harnson Matthews Pp 
232-256 plates 19-24 4s net Southern Blue and Fin Whales By 
N A Mackintosh and J F G Wheeler, with two appendices by A J 
Clowes Pp 257-540-+plates 25-44 30s net Parasitac Nematoda 
and Acanthocephala collected in 1925-27 By Dr H A Bayls Pp 
541-560 2s net The Birds of South Georgia By L Harrison 
Matthews Pp 561-592-+plates 45-56 12s net (Cambmdge At 
the University Press, 1929 ) 
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manufacture of ammoniafrom atmospheric mtrogen 
by the Haber- Bosch process, so taking a step com- 
mercially antagonistic to his father's perhaps most 
favoured enterprise ruimous also to the Chile 
nitrate industry It may be that one good turn 
deserves another industrial! progress, so-called, too 
often seems to involve the supercession of earher 
workers The grave economic, political issue of 
the present universal industrial rush to our atmo- 
sphere, however, has yet to be apparent ‘To make 
the inert active is always dangerous, if not an 
impiety, it may well be a jump from frymg-pan 
into a burning fiery furnace of soil destruction 
Father and son probably could never have ex- 
changed places they were different natures 
Ludwig Mond kept pretty well within the limits of 
his abilities and sought competent assistance when 
going outside them to decide to what extent the 
son was Napoleonic and overstepped his, will not 
be easy One thing 1s certain, that like his father 
before him, he gave his full strength to whatever 
service he undertook Opinions greatly differ as 
to the wisdom of his action—as to the competency 
of a system such as he sought to develop On 
account of the growing gravity of the industrial 
situation, the absolute need of completely scientific 
management—in other words, of complete under- 
standing—a full inquiry into the problem of control 
should be undertaken with all possible care and 
without delay The matter 1s already engaging 
attention abroad and such discussion 1s therefore 
of immediate national importance to us It can- 
not be undertaken by men of affairs alone—they 
have not the necessary breadth of knowledge 
Much 1s said of academic research as the main- 
stay of industry and industry 1s being called upon 
to give support to the work At the moment, there 
is great waste of energy and of funds, both national 
and private, on account of Jack of co-ordination 
and clear-cut views as to the purpose of the work-— 
particularly because of the lack of competent super- 
vision The great need ın industry of full inquiry 
into the efficiency of the methods followed ın its 
own management and conduct has yet to be re- 
cognised im such direction, 1ndustrial research 1s 
imperative HENRY E ARMSTRONG 


* 


scientific staff and others on the investigations 
being carried out in the southern hemisphere— 
mainly regarding the scientific aspect of whales and 
the whahng industry As in other recent expedi- 
tions, the reports are not pubhshed in any definite 
sequence of subject, but as the different stages of 
the work are completed The advantages of this 
procedure are obvious 

The principal industry of the Falkland Islands 1s 
whaling, and, sinee the inception of commercial 
operations ın 1904, there has been a rapid rise imm 
the success of the industry The history of whaling 
operations 1n other parts of the world has acted as a 
powerful stimulant, both to the administrative con- 
trollers of the Dependencies and to scientific experts, 
to gauge the effects of excessive slaughtermg of . 
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whales and, 1f necessary, to devise a system of regu- 
lation to mamtain the stock — It 18 not feared that 
the whales will be actually extermmated—because 
the industry must fail long before the whales are 
reduced to the point of extinction—but that the 
industry will collapse and the valuable supply of 
oul will belost Any restrictive legislation, whether 
national or international, must be based on the 
findings of scientific research The prevention of 
waste at shore stations under the jurisdiction of the 
Government 1s a matter of routme, but the pro- 
tection oi the stock of whales calls for more know- 
ledge than the scanty data at command can supply 
It 1s, therefore, the object of these investigations to 
achieve more definite and increased knowledge of 
whales on which to base methods of conservation, 
and to Mr Darnley and Sir Sidney Harmer credit 
1s largely due for laying the foundations of this 
whaling research 

Vol 1, which was published during the early part 
of the past year, contains the results of part of the 
work undertaken by the staff during the years 1925— 
1927, and consists of six parts, with a foreword by 
Mr E RE Darnley, charman of the Committee 
The Station List which occupies the first part 1s 
more or less stereotyped, but the tabulation, 
opposite each station, of the hydrological observa- 
tions, including hydrogen 10n concentration, oxygen 
and phosphate contents of the sea water at different 
strata, 1s a distinct advantage 

In the second part, the Director of Research, Dr 
Stanley Kemp, gives a brief outline of the aims and 
objects of the investigations, stating that “the 
main object of the work 1s to obtain further informa- 
tion on whales and on the factors which influence 
them " This entails studies of the whales them- 
selves and of their environment Work at a shore 
station was considered essential and a marine 
laboratory was established at South Georgia, where 
the whales landed m the course of commercial 
operations were examined by the resident staff with 
the view of determining their specific identity and 
their relationship with similar types captured m 
other areas Concurrently with the collection of sta- 
tistics for racial studies, investigations were under- 
taken on the anatomy of the whale to elucidate 
the fundamental pomts m the life history of the 
species As commercial whaling more or less ceases 
during the antarctic winter, the observations at the 
laboratory at South Georgia do not cover the full 
reproductive cycle, so that a transference of the 
staff during the southern winter was made to South 
African waters, where simular work was continued 
on the whales Janded at Saldanha Bay The study 
of the environment of whales could only be attacked 
by observations at sea, and it was considered 
necessary to have two ships to cover the enormous 
area 1n which observations would have to be made 
to cope with profitable hnes of research The 
Discovery, Capt Scott's famous ship, purchased and 
specially refitted, was commissioned m October 
1925, as the larger ship, for the major part of the 
oceanographieal work, while the smaller illam 
Scoresby, built on the lmes of a whale-catcher, was 
designed for the pursuit of whales, with the primary 
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object of shooting numbered dises mto them 1n an 
attempt to get actual data as to ther migrations. 
The general programme of investigation follows 
very closely on the lines adopted for the study of 
commercial food fishes by the International Council 
for the Exploration of Northern Seas 

In the same report, the equipment of the ships 1s 
discussed by Dr Kemp and Mr (now Prof) À C 
Hardy The structural alterations in the Discovery 
and the fittings for the working of the most modern 
scientific apparatus are described im detail (see also 
NATCRE June 20, 1925, p 950) There are numer- 
ous diagrams and photographs illustrating the 
various points The Welham Scoresby was built to 
the specifications of the Committee on the lines of a 
whale-catcher and was further adapted for com- 
mercial trawhng Apparently she has turned out 
to be very efficient as a sea-gomg ship and trawler 
but only moderately successful, so far as the ex- 
periments have gone, for shooting numbered dises 
into hve whales—probably because of the ship’s 
larger size, slower handling, and mereased noise: 
m comparison with the usual whale-catcher The 
type of mark, however, 1ts size, and the method of 
shooting, from a rifle which 1s effective only at a very 
short range, seem to affect the success of the opera- 
tions Several methods of marking have been and 
are being tried, mostly by Norwegians, but there 
appears to have been a lack of success 1n all of them 
The problem ıs most difficult and its solution 18 
absolutely essential for the success of the investiga- 
tions, but no doubt every effort 1s being made to 
obtain successful results In the same report the 
construction and fittings of the shore laboratory at 
Grytviken, South Georgia, are described by N A 
Mackintosh, who wasin charge of thisstation Here 
the methods employed for counteracting mtense 
cold and high winds form an interesting adjunct 

A further part 1s devoted to the seals of South 
Georgia andis by L H Matthews Attention 1s 
directed chiefly to a study of the natural history 
of the elephant seal, which has been the object 
of pursuit for about two centuries on account of 
its valuable commercial properties, and has under- 
gone considerable fluctuations in abundance of the 
stock The elephant seal ıs polygamous, as shown 
conclusively, 1f such proof were needed, by the 
photograph of a harem taken purposely durmg the 
Endurance Expedition 1n November 1914 and repro- 
duced in this publication Apart from this factor, 
which supports scientific selection ın slaughtering, 
the sealing industry has been under efficient Govern- 
ment legislation since 1910, when special sanctuaries 
were set aside for the preservation of the species 
Since the beginning of the century the southern 
fur seal has been observed. on rare occasions 1n the 
Dependencies of the Falkland Islands, and the 
problem of re-establishing the species in these sub- 
antarctic islands, with the view of scientific farming 
on the lines of the successful experiments by the 
United States Government at the Pribylof Islands, 
has been receiving attention 

The section by Messrs Mackintosh and Wheeler, 
on southern blue and fin whales, with appendices 
by Mr Clowes, 1s a compendious report which 
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occupies about half the volume and 1s the result of 
the work on the whales landed from 1925 to 1997 
at the shore stations—Grytviken, in South Georgia, 
and Saldanha Bay, South Africa A considerable 
part of ıt ıs taken up with descriptions of the 
external characters of these two species and with 
tables of measurements of body proportions, with 
the view of establishing the specific characters of 
southern whales and to define the limits of varia- 
tion This 15 an essential part of the investigations, 
as information on the specific, sub-specific, or racial 
relationships with similar whales ın other areas 1s 
of fundamenta] and far-reaching importance From 
the treatment of their data, the authors are con- 
vinced that there are close resemblances between 
the whales of South Georgia and South Africa, and 
that there are no definite grounds for sub-specific 
or racial ~distinctions Comparison "between the 
whales of the northern and southern hemispheres 
has not so far been attempted, at least on a large 
scale, but the data which are still being collected 
wul, no doubt, be utilised for fuller statistical treat- 
ment in the near future 

Examination of the stomach contents formed a 
routine part of the programme The results were 
Interesting, ın so much as all the whales (excluding 
the sperm) were found to be feeding on Crustacea— 
and chiefly, if not exclusively, on Kuphausie, E 
superba at South Georgia and E recurva at South 
Africa This 1s an interesting and important point, 
which no doubt will be supplemented by observa- 
tions from other southern areas So far as the fin 
whale 1s concerned, this species in the northern hem1- 
sphere 1s known to be a mixed feeder and to subsist 
largely on fish, but ıt 1s considered to be solely a 
plankton feeder ın the south 

Routine measurements of the thickness of blubber 
were also made with the view of establishing any 
seasonal increase or decrease and specifying its 
relation to the food supply Thickness of blubber 
has a definite bearing on oil production, but, apart 
from seasonal variations, information 1s desired on 
other points, such as thickness in proportion to 
length of whale, Involving a study of physical 
maturity, and in females, the conditions during 
pregnancy and lactation In pregnant females the 
blubber 1s abnormally thick, but in whales gener- 
ally there 1s a relative mcrease in thickness of the 
blubber with increasing whale length Whales as 
a rule were found to be fatter at the end of the South 
Georgia season, while the thickness decreased in 
South African waters 

The anatomy and physiology of the reproductive 
organs have formed an integral partof the researches, 
and much good fundamental work has been done 
on the ovaries, mammary glands, and testes The 
evidence available from these observations has been 
used 1n the interpretation of the bi eeding habits 
and growth of whales, but mformation from other 
sources, such as the occurrence of foetuses, the 
seasonal movements and habits of whales, has been 
utilised ın piecing together the life history and re- 
productive cycle The conclusions drawn from the 
investigations 1est ultimately on bı eeding and feed- 
ing migrations, which in the present state of our 
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knowledge are more or less assumed from circum- 
stantial evidence to be north and south, but these 
deductions would be enormously enhanced in value 
if supported by direct evidence through the capture 
of even a few marked whales 

Apait from this apparent weakness, which 1s 
largely due to the nature of the work on whales 
caught commercially, the authors have made good 
use of the data at their command and have given an 
acceptable estimate of several fundamental points 
on which accurate diagnoses are essential Thus, 
they have defined the mean length of sexual 
matunty for— - 


Blue Whales, Female, at 23 7 metres (77 ft 9 in ) 
Male, ,, 226  ,, 4 55-2 35) 
Female, ,, 200 »- X060. 53, 7.5.) 
195 , (63,8,) 


33 LI 
Fin A 
3) 35 Male, 33 


The pairing season takes place principally from May 
to August, with a maximum ın June to July for both 
these species, but, as stated, the results indicate, at 
least for the fin whale, a protracted period over 
seven or eight months The authors are convinced 
that whales are polycestrous, and that 1 impregna- 
tion be missed during any period of ripening of an 
ovum, there are traces of this occurrence in the 
ovaries as corpora lutea of ‘ovulation’ The fre. 
quency of this feature 1s unknown, but 1t does not 
strengthen claims to a breeding concentration and 
complicates the estimation of age by reading of the 
number of old ovarian scars The length of the 
period of gestation has been estimated at a little 
more than ten months for blue whales and eleven 
and a half months for fin whales, with possible 
variations according to the time of impregnation 
This conclusion has been drawn largely from an 
examination of the foetuses obtained during the m- 
vestigations and from the records of the smallest 
calves, which latter were extremely few From the 
same evidence the season of parturition was defined 
and the period of birth of the calves was stated as 
mostly April and May for blue whales and June and 
July for fin whales The accuracy of the determina- 
tions, however, depends largely on the question of 


, the representative nature of the material examined 


The length at birth has also been estimated in a 
general way and probable estimates have been given 
as 7 0 metres (28 ft) for blue whales and 65 m 
(21 ft 3 m) for fin whales The average length 
at which weaning takes place has been more diffi- 
cult to determine, as the data on which the estimate 
has been made are rather scanty, but the rate of 
growth of the calf during the nursing period has 
been approximated with the help of data supplied 
to the British Museum by the whaling companies at 
South Georgia and at South Africa The duration 
of the nursing period has been put at about seven 
months for blue whales, and for the fin whales, on 
slightly less representative material, at six months 
During this period the astonishing result has emerged 
that the blue whale calf more than doubles its 
length, while the rate of growth of the fin whale calf 
1$ also rapid but not quite so considerable The 
subsequent growth of the adolescent whale to sexual 
maturity again rests a good deal on conjecture, but 
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there seems sufficient justification for the authors' 
interpretation of the available statistics that sexual 
maturity is reached at the end of the second year, 
at lengths already stated for each species No 
definite method for determining the age of whales 
beyond the early stages, has emerged, though 
various studies have been made in this direction, 
but these have not advanced beyond the stage of 
fixing that the whale 1s either an old or a young one, 
for example, by the number of old scars on the skin, 
the condition of the vertebral epiphyses, and the 
number of old corpora lutea 
` The application of the results obtained to eco- 
nomic conditions 1s discussed at some length, but as 
' thus necessitates a thorough understanding of the 
whole stock of whales, the question will have to be 
considered from all points of view The arguments 
put forward by the authors refer to the particular 
areas m which the mvestigations were made, and 
rest largely on the assumption that there 1s httle 
discrimination in the killing of the whales in any 
articular area, and that the nature and composi- 
n of the catches are likely to be fairly representa- 
ive of the whale population The problem of 
fluctuations in the number and condition of whales 
requires a lengthy series of observations, but several 
interesting points are touched upon in the present 
repoit which, with a fuller knowledge, may prove to 
be of great importance Much 1s made of the con- 
centration of whales ın the area of the Falkland 
Tslands, and some of the causes for this concentra- 
tion are given considerable prominence, but there 
are a few million square miles of sea round the 
antarctic barner still unexplored, and ıt may well 
e that other features will emerge which will call for 
tensive study In the history of whaling opera- 
„ons in the northern hemisphere, ıt has been 1m- 
pressed on us that the locus operand: has shifted 
from one locality to another, and that in each case 
the killing off of the whales almost to extinction in 
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any particular region has not been followed by a 
1eturn to the region of the same type of whales ın 
numbers sufficient to resuscitate the industry This 
1s, Meantime, an unexplaimable point, but one that 
requires attention 

The fifth part 1s a purely scientific report by 
Dr H A Baylis and deals with the first consign- 
ment of material belonging to the paiasitic Nema- 
toda and Acanthocephala collected from whales, 
seals, and fishes Five species of Nematoda and 
three of Acanthocephala are described as new to 
science These are interesting from the point of 
view of the distribution of their hosts 

Another section by Mr L H Matthews is on 
the birds of South Georgia Thirty-one species are 
listed as having been observed at the island both 
by himself and by previous observers The text 1s 
in the form of brief notes on the species, except 1n. a 
few cases, for example, the Albatrosses, where the 
breeding habits are described from the writer's 
original observations In most cases a popular 
name 1s given to the species, but one misses familiar 
terms hike Night Hawk for the Cape Hen, Paddy for 
theSheathbill, Nelhefor the Giant Petrel, and Johnny 
for the Gentoo Penguin Nineteen species were ob- 
served nesting, while other six are quoted from 
previous observers as breeding on the island Fre- 
getta 1s recorded as bemg observed only by the 
Transit of Venus Expedition at Royal Bay, but the 
scientific members of the Endurance Expedition 
observed a pair of these birds at close range at 
Larsen Harbour m November 1914 The 1eport 
opens with a curious mistake as to Shackleton’s 
itinerary on the famous boat journey ın April and 
May 1916 from Elephant Island, South Shetlands, 
erroneously stated here as South Orkneys, which, 
by the way, has also been overlooked 1n the list of 
corrigenda There are twelve plates (three m 
colour) attached to the report, and many of the 
figures are exceedingly good and most useful 


The New Zealand Earthquake of Feb. 3. 


By Dr C 


UR knowledge of New Zealand earthquakes 
extends over little more than a hundred years 
Sınce 1814, when missionaries first landed 1n “the 
islands, there have been four great earthquakes— 
in 1826, 1848, 1855, and 1929—but none of these, 
unless 1t be the earthquake of 1855, can be com- 
pared with the shock that on Feb 3 brought ruin 
to Napier and other towns m the North Island 
Certainly none has been so destructive of hfe On 
June 17, 1929, 17 persons were killed during the 
Murchison earthquake, ın all previous earthquakes 
since 1848, not more than seven During the shock 
of last week, at least 140 lives were lost, and the 
number may be increased when the ruins of the 
larger buildings have been searched 
The earthquake occurred at 10 48 a m and lasted 
fo. about two minutes The principal towns 
damaged are Napier and Hastings Napier hes on 
the shore of Hawke Bay, and the houses that 
suffered most are those m the business quarter, 
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built for the most part on land reclarmed from the 
sea Hastings ıs an mland town about 12 mules 
south-south-west of Napier The other places at 
which buildings are damaged or lives have been 
lost he within or near a band about 45 miles long 
and 12 or 15 miles wide running south-south-west 
from Napier or parallel to the coast line to Waipu- 
kurau It ıs in the neighbourhood of Napier, 
however, that the material damage 1s greatest 
Railway lines there are buckled, roads are fissured 
and many landslips have occurred, especially to th: 
north of the town 

The earthquake was recorded at Kew Observator 
at ll h 6m 52s,PmM (GMT) on Feb 2, t 
amplitudes of the movements were about twi 
those caused by the earthquake of June 17, 19' 
and the total duration of the disturbance was ab 
four hours 

One of the most interesting features of , 
earthquake 1s the rise of the land about Na) 
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The pool m the harbour known as the Iron Pot, 
where fishmg-boats and small steamers hitherto 
lay, ıs now dry land According to the report of 
the Governor-General, the bed of the harbour has 
been raised in places by 18 feet It seems clear 
that the mse of the land was not abrupt, for 
steamers left the harbour and proceeded to sea 
" on account of the anchorage shallowmg rapidly " 

For many years, shght earthquakes have been 
frequent in the Napier district In the list of New 
Zealand earthquakes from 1848 to 1890 drawn up 
by the late Mr G Hogben, at least 27 earthquakes 
had their origins 1n this zone 

Though the stronger earthquakes of New Zealand 
can scarcely be ranked with the greatest of some 
other lands, they have all been accompanied by 
notable displacements of the earth’s crust In 
1826, a cove in the South Island about 80 mules 
north of Dusky Bay was converted from a safe 
anchorage for sealing vessels into dry land The 
earthquakes of 1848 visited the northern part of 
the South Island A great rent was then formed 
in the mountain chain running south-south-west 
from Cloudy Bay, and was traced for a distance of 


Obituary. 7 


Mr A B Basser, FRS 
LFRED BARNARD BASSET was born on 
July 25, 1854 He was educated at Trinity 
College, Cambridge, and graduated 1n 1877 as 13th 
wrangler, a position which could scarcely have 
represented his real mathematical attamments 
He was called to the Bar at Lincoln’s Inn in 1879, 
but not bemg under the necessity of adopting a 
profession, he soon abandoned the law, and, apart 
from the duties of his private station, devoted him- 
self mainly to mathematical research 

From 1883 onwards Basset produced a succes- 
sion of papers on applied mathematics, mainly on 
subjects suggested by current discussions The 
‘ classical ’ hydrodynamics had at that time a great 
fascination for a number of msing mathematicians, 
and Basset’s own contributions in this kind to the 
Proceedings of the Cambridge Philosophical Society, 
the London Mathematical Society, and the Philo- 
sophical Transactions were of distinct merit Among 
the numerous subjects which he treated we may 
mention the equilibrium of revolving fluids, and the 
theorems of Dirichlet and Dedekind, the interest ın 
which had been revived by Bryan, Greenhill, and 
Love At a later stage he attacked the theory of 
elastic plates and shells, which was then a matter of 
controversy, and was led to recognise independently 
the true explanation of a rather serious difficulty 
Mention should also be made of his work on viscosity, 
and in particular on Boussinesq’s problem of the 
variable slow motion of a sphere 1n a viscous fluid 
hese are only a few items out of the long list which 

ppears in the Royal Society’s catalogue 
Basset’s work was distinguished throughout by a 
markable command of analytical methods “As 
' example, ıt may be noted that he was an expert 
the use of Bessel functions, and discovered new 
ults 1n this connexion, at a time when the theory 
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60 miles Durmg the Wellington earthquake of 
1855, a tract of land at the southern end of the North 
Island measuring 4600 square miles was uplifted 
from one to nine feet The fault along which the 
greatest movement occurred runs along the eastern 
flank of the Remutaka range, and the nearly vertical 
scarp was traced for a distance of about 90 miles 
Lastly, with the earthquake of 1929, which 
occurred in the north-west portion of the South 
Island, the ground on the east side of the White 
Creek fault was shown, by the renewed levelling 
of the district, to have msen at one pomt by 
16 ft Lin 

The investigation of the recent earthquake by the 
competent seismologists of New Zealand and the 
re-levelling of its central area can scarcely fail to 
add greatly to our knowledge One of the most 
interesting points to be determined 1s the connexion 
of the earthquake with the fault or system of 
faults that was in action m 1855, for though 30 
miles or more to the north-north-east of the 


end 
of the fault-scarp of that year, the A 





area seems to lie along, or not far from, its liné 
continuation 
—— -——s 
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was only beginning to be famrhar to English applied 
mathematicians He was elected a fellow of the 
Royal Society ın 1889, and was vice-president of the 
Mathematical Society in 1892-93 

Basset was also the author of several able treatises 
A work on hydrodynamics, m which he incorporated 
much of his original work, was published 1n 1888, 
and did much to promote the interest 1n the subject 
This was followed 1n 1892 by a treatise on physical 
optics, another of his favourite subjects, to which 
he devoted immense pains, but which scarcely met 
with the recognition which 1t undoubtedly deserved. 

At a later period, Basset turned his attention to 
pure mathematics, and produced two text-books, 
on cubic and quartic curves, and on solid geometry. 
But his interest in scientific matters, and his 
relations with mathematical contemporaries, seem 
gradually to have faded, partly no doubt owing 
to failing health, and he lived in great retirement 
at his seat in Berkshire He died on Dec 5, at 
the age of seventy-six years H L 





Dr F M TORNER 

Dg F M TURNER died unexpectedly on Jan 17 
at the age of sıxty-four years, after a surgical opera- 
ton Educated at Cambridge and Guy's Hospital, 
he was for thirty-four years the loved and respected 
superintendent of the South-Eastern Fever Hospital 
at New Cross He was an acute student of 1nfec- 
tious diseases, and published notable work on return 
cases of scarlet fever ın 1906 and on the relation 
between vaccination and smallpox ın Biometrika in 
1906 and 1907 

Dr Turner was a-man of insatiable curiosity 
and had wide interests outside his immediate pro- 
fessional concerns, especially in fresh-water biology 
and the keeping of aquaria, 1n which he had a happy 
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knack He read widely and always maintained a 
keen interest ın fresh developments of biology He 
took a la1ge part 1n the investigation of the inherit- 
ance of simstrahty 1n Limnea peregra with Boycott, 
Diver, and Garstang, recently published m the Phal 
Trans , and incidentally made a number of valuable 
measurements of the factors which influence the 
rate of growth of water snails ‘Semper’s law ’ 
particularly attracted him, and he succeeded in 
showing fairly conclusively that the larger size of 
individuals reared ın larger volumes of water 1s due 
to the greater supply of food He also made a 
number of original observations on the kinds of 
alge actually eaten by snails, and of their pre- 
ferences and dislikes for different species Some of 
his results are published in the Naturahst (p 231, 
1926) and the Essex Naturalist (p 48, 1927), but 
many of his problems were waiting for the further 
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experiments which he had planned to make when he 
retired this next summer 





WE regret to announce the following deaths 


Mr J D H Dickson, senior fellow of Peterhouse 
and author of numerous papers on thermodynamics 
and thermoelectnicity, on Feb 6, aged eighty-one 

ears 

Mr D T Jones, CBE, chairman of the Fishery 
Board for Scotland, on Feb 4, aged sixty-five years 

Dr C Krumwiede, professor of hygiene and bacterio- 
logy at New York University, assistant director of 
the research laboratory of the Health Department 
of New York and past president of the Society of 
American Bacteriologists, on Dec 28, aged fifty-one 
years 

Dr Albert Schammelhout, secretary of the Inter- 
national Pharmaceutical Federation and an honorary 
member of the Pharmaceutical Society of Great 
Britain, on Jan 20, aged sixty years 


News and Views. 


Barty this year we had the pleasure of offering 
congratulations on behalf of scientific workers generally 
to Sir Ernest Rutherford on the barony conferred on 
him by HM the King, announced in the New 
Years Honours List (NATURE, Jan 10, p 65) A 
further proof of the world-wide recognition of his 
brilliant achievements is the award, which we are 
glad to announce, of the Echegaray Medal of the 
Royal Academy of Sciences of Madrnd This medal 
was founded by the Academy in honour of Sefior D 
José Echegaray, its president from 1901 until 1916, 
and 1s awarded tnennially to any person, Spaniard 
or foreigner, who shall, 1n the opinion of the Academy, 
have distinguished himself to an emiment degree in 
one or other of the branches of science for the pro- 
motion of which the Academy exists Previous 
recipients of the medal are Señor José Echegaray 
(1907), Sefior Eduardo Saavedra (1910), Prince 
Albert I of Monaco (1913), Sefior Leonardo Torres 
Quevedo (1916), Prof Svante Arrhenius (1919), 
Prof Santiago Ramón y Cajal (1922) 


Ow Feb 15 occurs the centenary of the death of the 
famous mechanician and engineer, Henry Maudslay, 
who was not only the founder of one of the most 
historie engineering firms of London but also was the 
originator of important advances m machine tools and 
engine construction He was the first to construct 
screw cutting lathes m which the shde rest 1s moved 
along the bed by means of a leading screw driven by 
change wheels, and 16 was from his interchangeable 
system of screw threads that Whitworth afterwards 
developed the well-known Whitworth system Born 
in Woolwich in 1771, the son of a soldier who, had 
become a carpenter ın Woolwich Arsenal, Maudslay be- 
gan work ın the Arsenal at twelve years of age and by 
eighteen had acquired such extraordinary mechanical 
skill that Bramah employed him on the construction 
of hs locks Later on, at the age of twenty-six, 
Maudslay set up m business for himself in Wells Street, 
and in 1810 founded the works in the Westminster 
Bndge Road where, for nearly & century, marine 
engines were constructed for the Navy He was the 
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maker of the famous block-making machinery devised 
by Brunel for Portsmouth Dockyard And among his 
workmen were Clements, who afterwards constructed 
Babbage's calculating machine, Nasmyth, the in- 
ventor of the steam hammer, and Whitworth Into 
all his work, Maudslay introduced mathematical 
accuracy, while his constructions were all known for 
their beauty of proportion The business he founded 
was carried on until 1905 On his death, Maudslay, at 
his own desire, was buried ın Woolwich churchyard, 
where a monument recalls his merits as an engineer 
and a man 


Tur Royal Commission on Transport, in its final re- 
port on the co-ordination and development of transport 
in Great Britain (see also p 225), considers that of the 
two main causes of the present difficulties of railways, 
the long-continued depression in trade, especially in 
the ‘heavy’ industries, is the more important, though 
road competition will be a more permanent adverse 
factor To meet such competition, a thorough over- 
hauling of railway schedules, with speeding up of 
services and improved conveniences, including the 
removal of irntating conditions, revision of fares, and 
increased seating accommodation on main line trains, 
are recommended In regard to grouping under the 
Railways Act, the report recommends that each 
company should confine its attention to the needs of 
its particular area, that joint lines should be merged 
and the traffic pooled at points served by two or more 
railways Electrification of all suburban services 
where there 1s intensive passenger traffic, the closing 
of httle-used and unremunerative branch lines, and 
progress 1n the use of larger waggons and of containers 
are other recommendations In regard to road trans- 
port, expenditure on by-pass roads but not on new 
arterial roads 1s recommended, and the activities 
of the Ministry of Transport should be concentrated 
on the complete reconstruction of many existing 
roads, the widening of roads, improvement of road 
junctions and hnes of sight, strengthening of weak 
bridges, freeing of toll roads and bridges, and the 
progressive reconstruction of built-up areas 
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THE members of the Royal Commission on Transport 
are satisfied that useis of motor vehicles are im general 
fanly taxed, but that the ratepayers’ burden in re- 
spect of roads is too great, they recommend that no 
proceeds of taxation from motor vehicles should be 
diverted from the Road Fund, but that the present 
proportion between ratepayers and motorist should 
be reversed The diversion of’ heavy goods traffic 
from the railways to the roads should be discouraged, 
steel tyres abolished, and pneumatic tyies used on 
all motor vehicles The report recommends that no 
additional tramways should be constructed, and, 
without laying down a definite time lmit, that they 
should gradually be replaced by other forms of trans- 
port Certain canals are considered as still possessing 
real value as a means of tiansport, but they require 
rationalisation and development, although there 1s no 
territory where the construction of a new canal would 
be regarded as & serious proposition A number of 
the smaller ports have been allowed to fall into a state 
of decay, and the first step to be taken towards assisting 
coastwise shipping 1s the improvement of the ports 
used by coasting vessels In future road construction 
programmes, the requirements of harbour areas should 
receive a prominent place The Commissioners are 
of the opinion that, ın principle, 16 1s undesirable that 
one form of transport should own docks and harbours 
to which access by other means of transport 1s required 
A public trust 1s considered the best kind of authonty 
to own docks and harbours, although transfer of the 
majority of railway-owned docks and harbours 18 
not recommended In regard to co-ordination, the 
appointment of a small permanent advisory council 
on transport, to study transport problems both 
generally and in particula: areas, and to advise the 
Ministry on action which might be usefully taken to 
promote the co-ordination, improvement, and develop- 
ment of transport generally, is the only recommenda- 
tion made, although the future of co-ordination is 
discussed 


THE debate on the second reading in the House of 
Commons of the Representation of the People (No 2) 
Bill took place on Feb 3 Several points ın con- 
nexion with university representation in parliament 
were discussed during the debate Statistics were 
quoted by Sir J Withers, who stated that of the 
12,000 university voters (NATURE, Jan 31, p 183), 
10 per cent are hving abroad, not, as has been 
suggested, as pleasure-seekers, but as tea-planters, 
consuls, Civil servants, and men of business He con- 
sidered their votes of great value, especially where 
foreign policy 1s concerned He protested strongly 
against the proposed abolition of the university vote, 
on. the grounds that the proposal was the result of a 
cynical bargain for party advantages, to get rid of 
Conservative members of the House, rather than a 
consideration of the public mterest Miss Rathbone 
pointed out the value of such representation, ın that 
special channels were thus supplied thiough which 
mental training could express its views Sir Graham 
Lattle stated that the reason for the removal of the 
twelve members had been quite frankly shown by 
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Mi Clynes, when he said that those members were 
mainly Conservatives 


In defence of the Bill, especially the question of the 
abolition of university votes, Mr Ramsay Macdonald 
said that, at the present time, university representa- 
tion 1s simply plural voting If any institution m the 
country requires special representation, 16 certainly is 
not the universities The universitics pervade the 
whole atmosphere of the House, they are represented 
in every party and on every bench, because of the 
culture and enlightenment which the universities have 
spread among all classes of society On Feb 2, dw ing 
the motion for the second reading, Mr Clynes said 
that whatever else university members may have ex- 
hibited, they have shown 1n the quahty of then work 
in the House of Commons a lack of knowledge of 
publie needs Mr Shaw, durmg the debate, expressed 
the view that university graduates should be content 
with the influence which their university training can 
give them in the community, without asking fo. a 
separate parliamentary vote At the division, 295 
voted for the second reading and 230 against, giving a 
Government majority of 65 


THE general secretary, Prof C Mario, of the com- 
mittee for the publication of the * Annual Tables of 
Constants and Numerical Data (Chemical, Physical, 
Biological and Technological)", informs us that Di. 
M Volmer, professor of physical chemistry and electro- 
chemistiy at the Technische Hochschule in Berlin, has 
been elected a member of the permanent committee, 
and Prof M Bodenstem as honorary member of this 
same committee Prof W A Roth, editor of “ Lan- 
dolt Bornstein Tables ", has agreed to participate in 
the editing of the thermo-chemistry sections of the 
forthcoming volumes These nominations of German 
representatives are greeted with particular satisfaction, 
as they put an end to a situation for which events 
alone were responsible, but which were no less 1e- 
grettable from a scientific point of view 


ACCORDING to the tenth annual report of the 
British Electrical and Alhed Industries’ Association 
(E RA ), bemg presented at the annual general meet- 
ing on Feb 13, the Association’s income seems to be 
assured, and will, 1t1s hoped, soon reach £50,000 a year 
The work has recently been reorganised so as to secure 
that research is undertaken for the benefit of the 
industry as & whole and not merely for particular 
sections of ıt Provision has now been made to wind 
up all ‘ confidential researches ’ at the end of the yeal, 
the rights of interested sections m certain confidential 
work being safeguarded Some of the work done 1s 
mainly of technical interest, but some of the reports 
disclose phenomena which are of a more general 
interest At first sight a report of the effect of storage 
in à warm atmosphere on the properties of adhesive 
electrical insulating tapes seems pui ely technical ; 
but 1t may well give rise to research of interest to 
physicists The research on the heating of cables 
buried deeply in the earth has led to important con- 
clusions The experments show that the thermal 
resistivity of the soil dimimishes with the depth, and 
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hence cables carrying heavy currents can get nd of 
more of their heat than had been anticipated This 
tends to compensate for the greater distance from 
the earth's surface, and so the carrymg power of 
deeply buried cables ıs not necessarily worse—and ıs 
indeed sometimes better—than that of cables buried 
only two or three feet below the surface This is 
generally due to the fact that the soil 1s more com- 
pressed at the greater depths The experiments 
show the necessity of studying closely the difficult 
problem of the movements of the moisture ın the soil, 
under the mfluence-of the thermal gradients due to 
the heating of the cables Methods have also been 
devised of improving the thermal conductivity m the 
neighbourhood of the buried cables 


THE Hurter Memorial Lecture delivered by Prof 
G T Morgan before the Liverpool Section of the 
Society of Chemical Industry, on Jan 16, gave a 
survey of recent developments in organic syntheses 
through the use of pressure The original impetus m 
this field came in the production of intermediates for 
dyestuffs, and the experience thus gained by the gieat 
German firms was of fundamental importance in the 
development of the ammonia synthesis, and after- 
wards, following the study of the reactions between 
carbon monoxide and hydiogen at high temperatures 
and pressures in presence of catalysts, in the manu- 
facture of methyl alcohol Prof Morgan 1s still hope- 
ful that the synthesis of ethyl alcohol and higher 
alcohols 18 possible, without a simultaneous loss of 
carbon monoxide, by complete reduction to methane 
Dealing with oxidation under pressure, the production 
of aa’-dipyrryl, with a bispyrrypyridine, which gives a 
remarkably stable ferrous co-ordimation compound 
with iron, from pyridine and anhydrous ferric chloride 
at 350° and about 50 atmospheres, was cited Refer- 
ence was also made to studies on the Kolbe-Schmidt 
reaction and on the action of carbon dioxide on 
phenols and on amines in the presence of anhydrous 
metallic chlorides, which are still yielding results of 
importance in the dyestuffs field Prof Morgan be- 
heves that a systematic study of high pressure re- 
actions will lead to discoveries whereby the use of 
pressure may be partly or entirely avoided, and points 
out that, as the discovery of moie effective catalysts 
lowers reaction temperature, high pressure synthesis 
should approximate more closely to the elaboration of 
complex carbon compounds, associated in Nature with 
the vital activities of plants and animals 


AN interesting legislative experiment 1s apparently 
to be made in the United States Science Service 
reports that Congress has unanimously passed a law 
which gives to the man who produces new plants 
* the same encouragement and protection that the 
inventor of new mechanical or electrical apparatus 
has received for more than a century" New plants 
can be patented, and for seventeen yeais the breeder 
of a new plant will have a monopoly on its production 
It 1s added that, as yet, full procedure for handling 
plant patents has not been woiked out When this 
has been done, possibly the authorities may discover 
some difficulties in the way of this new legislative 
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project Plants propagated from seeds and from 
tubers are apparently excluded from its operation, 
but fruit trees, ornamental shrubs, ete , which can be 
vegetatively propagated come under its operation 
it 1s not clear on what principle the tuber, a vegetative 
mode of propagation, should be excluded when other 
vegetatively propagated plants are included , but its 
exclusion may considerably reduce legal actions con- 
testing patents under the new act It will be interest- 
ing to see how the breeder establishes his claim to a 
new plant under the law If he states that his new 
plant 1s the result of hybridisation between two named 
parents, how will this affect the operation of other 
breeders who desire to make the same cross? Will 
the same effect be 1uled to follow, m law, 1f the same 
parents are used in the same manner upon another 
occasion £ 


AT Daytona Beach, on Feb 5, Capt Malcolm 
Campbell beat the world's land speed record, which 
was set up by the late Sir Henry Segrave at the same 
place on Mar 11, 1920 Major Segrave's average 
speed over the measured mile was worked out as 
231 36226 miles per hour, and the new record achieved 
by Capt Campbell works out as 246 154 miles per 
hour Exceptional credit is due to Capt Campbell 
for his feat, since conditions were far from good 
Visibility left much to be desired and the course was 
found to be uneven in places, especially at the northern 
end ‘These drawbacks did not deter him, however, 
and he set out, taking a flying start of 5 5 miles, which 
ıs 1 § more than usual His ear, the N apier-Campbell 
Blue Bird, was fitted with a supercharged Napier 
aero engine, sumilar to those of the Supermauine sea- 
planes used in the Schneider Trophy contest'in 1929. 
The engine develops more than 1400 horse power 
The speeds returned for Capt Campbell were 
southward run, 246 575 miles per hour, northward 
run, 245 733 miles per hour—or an average of 246 154 
miles per hour 


Corton that has been grown entirely in England will 
be displayed in the Empire Marketing Board's stand at 
the British Cotton Textiles Exhibition which opens 
at the White City, London, on Feb 16 Less than 
30 miles from London there are ‘ cotton-fields’ com- 
plete with plants which have flowered, fruited, and 
flourished for three generations Specimens of various 
types of cotton grown in glass-houses at the Rotham- 
sted Experimental Station will be shown alongside 
cotton from seven Empire countries The plants have 
been grown for the purpose of scientific study of 
‘black-arm’ disease, which attacks cotton in the 
Sudan, Nigeria, and Uganda It is due to a bacterium 
which causes the young plants to wilt and die, and 
in another form, ‘angular leaf spot’, attacks the 
leaves and prevents the plant from producing lnt 
A grant has been made by the Empire Marketing 
Board for a study of the causes and spread of infection, 
and how 'black-arm' may be checked Six tanks 
have been erected ın which the temperature of the soil 
and the atmosphere, the humidity, and the amount 
of light can be controlled by those in charge The 
workings of these tanks—the only apparatus of its 
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kind in the country—are to be shown by means of an 
exhibit of photographs, and cultures of the disease 
will also be exhibited 


In continuation of the series of special exhibitions 
to illustrate the resources of 1aw matenals of the 
Buitish Empire which have been given at the Imperial 
Institute, a special exhibition of the mineral resources 
of the Empne will be opened by Mr Amery on Feb 17 
This exhibition, besides bringing out some facts 
which aie httle realised by the general public—for 
example, the vast wealth of minerals produced within 
the Empire as compared with the rest of the world— 
will also show the utilisation of some of the lesser- 
known minerals, which are nevertheless of great 
importance Again, it 1s not generally realised that 
90 per cent of the world’s nickel output, 90 per cent 
of the asbestos, and 72 5 per cent of the world’s gold 
output were produced within the Empire in 1928 
Sir Robert Horne will give an address on the mineral 
resources of the Empire in the cinema at the Imperial 
Institute at 530 pm on Thursday, Feb 19 The 
seating accommodation is limited, and those desirous 
of attending should communicate early with the 
Secretary, Imperial Institute, London, SW 7 There 
will also be a special series of mining films shown in 
the cmema throughout the exhibition Entiance will 
befree In connexion with the exhibition, the Institute 
1s publishing a handbook on the mineral resources of 
the British Empire 


IT is announced that a course of lectures on “ The 
Appheation of Anthropology to Practical Affairs in 
Africa”? wil be given by the Rev Edwin Smith at 
the London School of Economics on Mar 9,10 and 11 
at 5PM The manner m which the lecturer will deal 
with hus subject, as outlmed in the announcement, 
suggests a thoroughly practical handling of the ques- 
tion both in the interests of the future admiis- 
trator and others concerned with native affairs and 
from the point of view of the scientific mvestigator 
Rapidly changing conditions among backward peoples 
must, sooner or later, bring the anthropologist face 
to face with the question of the best way to deal with 
his problems ın the field Is his aim to be directed 
towards the elucidation of native institutions, m so 
far as 16 1s possible to ascertain. their original form, or 
1s he to record them as they now are and register their 
function in changing conditions? Tf anthropology 
is to serve as an applied science, it may not appear 
that the matter is open to question This is, no 
doubt, one of the pomts which Mr Smith will discuss, 
and upon which his knowledge of African conditions 
entitles him to respectful hearing In his first lecture, 
he will consider if we are on the right lines, in view of 
the Government’s declaration with reference to the 
value of anthropology. In his second lecture, African 
family life and the regulation of the sex impulse will 
be considered as a type problem calhng for sound 
knowledge as a basis of any action , and m the third, 
he will deal with the changing African, and consider 
whether what the African is becoming, rather than 
what the African was, 15 à necessary study 1f anthropo- 
logy 18 to help in the solution of African problems. 
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IN an age when iron is produced in enormous 
quantities and when scrap non is scarcely worth 
picking up, ıt 1s difficult to realise the conditions in the 
fourteenth century, when, as stated by Rogers, on a 
farm “the most formidable item of expenditure on 
the supply of necessary dead stock was the annual 
cost of iron" The value of iron then was probably 
well over £100 a ton in our money, and even 1n the 
latter half of the seventeenth century wrought iron 
was twice as dear as rolled lead Such are Some of the 
statements given in the authoritative paper by Mı 
J W Hall on “The Making and Rolling of Iron " 
contained in the recently published vol] 8 of the 
Transactions of the Newcomen Society Orginally 
produced direct from ore in quantities of 7 lb at a 
time, “manufactured iron even 950 years ago was 
made in a finery not much bigger than a smith’s fire 
One great difficulty was the limited supply of char- 
coal, and between 1720 and 1750 the make of bar 1ron 
in the whole of Great Britain was only 250 to 350 
tons & week  'The principal steps in the history of 
iron-making include the use of coke in the blast 
furnace, Cort’s invention in 1784 of ‘dry’ puddhng 
on a sand bottom in a reverberatory furnace, and . 
Joseph Hall’s improvement in 1839 when he lined his 
puddling furnace with a partially fusible oxide of 
Iron, an improvement which completely established 
the reputation of South Staffordshire bar Brown’s 
first cham cables for the Navy, costing 6d a Ib , were 
made of this bar, and it ıs the chain cable trade which 
to-day provides the chief outlet for the same material 
In the working up of the iron, the trip hammer was 
used with great skill, and such hammers were used foi 
iron long after rolling had been adopted for other 
metals Slitting mills were m use m England in 1590 
Rolls for iron were first used merely for finishing to 
size, but Cort’s patent of 1783 laid the foundation of 
the existing methods of rolhng sections 


A THIRD international conference on bituminous 
coal will be held at the Carnegie Institute of Techno- 
logy m Pittsburgh, Pa » in November next, again 
organised by Dr Thomas S Baker, president of the 
Institute of Technology Prominent fuel techno- 
logists from all parts of the world will be invited 
to attend the conference In connexion with the 
organisation of the meeting, Dr Baker has visited 
Europe to invite prominent scientific workers to 
speak at the congress The purpose of the conference 
wil again be to present for discussion the results of 
recent studies 1n coal, and particularly the economies 
of the new methods and processes that are being 
evolved The programme will include papers on 
carbonisation, hquefaction, and gasification of coal, 
by-products of coal, the mechanism of combustion j 
cleaning of coal and its preparation for the market , 
pulverised fuels , power plants, and domestic heating 
The advisory board Supporting Dr Baker includes 
J A Farrell, president of the United States Steel 
Corporation, J H Hammond, mining engineer , 
F B Jewett, president of the Bell Telephone 
Laboratories, A W Mellon, Sec: etary of the United 
States Treasury, F A Merrick, president of the 
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Westinghouse Electric and Manufacturing Company , 
A G Pratt, president of the Babcock and Wilcox 
Company, H B Rust, president of the Koppers 
Company, M S Sloan, president of the New York 
Edison Company , G Swope, president of the General 
Electric Company , and W C Teagle, president of 
the Standard Oil Company of New Jersey It 1s 
hoped that the conference will assist in discovering 
new processes and help the recovery of the coal 
industry 


THE council of the Institution of Electrical Engmeeis 
has made the tenth award of the Faraday Medal to 
Mr Charles H Merz, a well-known electric power and 
tiaction engmeer The Faraday Medal 1s awarded by 
the council of the Institution, not more frequently 
than once a year, either for notable scientific or in- 
dustrial achievement ın electrical engineering or for 
conspicuous service rendered to the advancement of 
electrical science, without restiiction as regards 
nationality, country of residence, or membership of 
the Institution 


THE following appointments to the Colonial Agri- 
cultural Service have recently been made by the 
Secretary of State for the Colones Mr H Wolfe, 
deputy director of agriculture, Tanganyika Territory, 
to be deputy director of agriculture (plant industry), 
Kenya, Mr N D Simpson, to be systematic botanist, 
Ceylon 


TRE Empue Marketing Board has approved a giant, 
for two years, for an vestigation into the technique 
of milk examination by the London School of Hygiene 
and Tropical Medicine The present standards for the 
bacteriological grading of milk were established in 
1923 It has since become clear that they are not 
sufficiently complete, and, ın view of their great 1m- 
portance in securing a thoroughly reliable ' clean 
milk supply, 16 has been decided to work out a new 
technique to be accepted as the official standard in all 
eases of litigation 


WE regret that an error was made in our 1eference 
to the new catalogue of lantern slides issued by 
Messrs Flatters and Garnett (NATURE, Feb 7,p 211) 
Chief credit for this production was given to Mr 
Flatters We understand that Mr Flatters has not 
been in the business for many years, and that the 
compilation of the catalogue (especially the botanical 
section) was due mainly to Mr Henry Garnett 


THE Wellcome Foundation, Ltd , 1s to erect a new 
medical and chemical research building at the corner 
of Gordon Street and Euston Road, London, W C 1, 
on the site, 225 feet by 135 feet, now partly occupied 
by its Bureau of Scientific Research For many years 
. the Foundation has maintained medical and chemical 
research laboratories , but recent developments have 
made ıt necessary to co-ordinate and extend these 
activities The new building will furnish the addı- 
tional accommodation required, and be provided with 
the most modern research equipment The architect 
is Mr Septrmus Warwick 

Tux 1932 meeting of the Iron and Steel Institute 
„will be held in the United States of America, under 
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the presidency of Colonel Sir Charles Wright, Bart 
Jomt arrangements, with reference to ocean and in- 
land tiavel, are bemg made with the Institute of 
Metals, which 1s also holding a meeting in the United 
States in 1932 The inclusive dates fo: the meetings 
and excursions are Sept 12-Sept 29 The cost of the 
trip will be approximately £125 for the round journey , 
the major portion of this may be paid in advance, on 
an instalment plan, which began this month Plans 
are under consideration for participation 1n some form 
by the Canadian Institute of Mming and Metallurgy, 
either at Toronto or Montreal or both 


THE thirty-sixth general meeting of the Deutsche 
Bunsen Gesellschaft fur angewandte physikalische 
Chemie, the leading association of research workers, 
scientific workers, and technologists m Germany in 
the field of applied physical chemistry, will be held on 
May 25-27 m Vienna The subject of the symposium 
wil be “Recent Progress in the Science of Metal- 
lurgy with particular reference to Light Metals "' 
The arrangements have been undertaken by Prof 
Specketer, director of the 1G Farbenindustrie A -G , 
managing director of the Griesherm Elektron works 


Tug Faraday Society has arranged a general dis- 
cussion on “Photochemical Processes" to be held 
in the chemistry department of the University of 
Liverpool on Apul 17 and 18 Several distinguished 
chemists and physicists from the Umted States and 
the Continent have been invited to attend the con- 
ference and to send contributions There will be four 
sessions, each with an introductory paper, which, like 
all the contributions, will be distributed previously, 
and takenasiead The four subjects are "Molecular 
Spectra ın Relation to Photochemical Change ”, 
“Photochemical Kinetics in Gaseous Systems", 
* Photochemical Change in Liquid and Solid Solu- 
tions”, and “ Photosynthesis” The introductory 
papers respectively are by Prof R Mecke, Prof M 
Bodenstem, Prof Berthoud, and Prof E C C Baly 


From a recent article in De Visscheri Courant it 
appears that the slipper limpet 1s multiplying ın the 
waters of Zealand in Holland Frequent wainings by 
the coastal fishery authorities at Amsterdam have 
been issued, pointing out the necessity of exteimin- 
ating these parasites in their early stages As the food 
of the shpper limpet 1s the same as that of the oyste1, 
ib 1s feared that a great multiplication of the pest 
would have a serious effect upon the quality of the 
Zealand oyster The Mimstiy of Agriculture and 
Fisheries desires to impress upon all persons who 1m- 
port Duteh or other foreign oysters, for the purpose of 
relaying, the 1mportance of taking every precaution 
to avoid laying down oysters with slipper limpets 
attached to them Every oyster should be examined 
for shpper limpet spat before 1t 1s laid down, for once 
the slipper limpet has become established on an 
oyster ground, 1t 1s practically impossible to eradicate 
1b 

Among the many hazards of mmng, one of the 


most difficult to avoid 1s the production of sparks by 
impact of rock, or of steel pick and rock It has been 
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shown that the picks of mechanical coal-cutters can 
strike sparks which will ignite firedamp In a 1ecent 
report (No 62) 1ssued by the Safety 1n Mines Research 
Board, M J Burgess and R V Wheeler report ex- 
periments which show that sometimes the impact 
of a hand-pick on suitable hard stone will ignite 
firedamp It was not easy and the work suggests 
that the production of suitable conditions 1s a rare 
DOOHETeDP In practice 


Messrs Francis Edwards, Ltd, 83 High Street, 
Marylebone, W 1, have just issued a useful little list 
of some 350 second-hand works dealing with the 
arctic and antarctic regions 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned —An 
assistant aeronautical engineer in the Army Aur 
Corps of the Irish Free State—The Secretary, Civil 
Service Commission, 45 Upper O’Connell Street, 
Dublin, C8 (Feb 24) An adviser in greenkeeping 
at the St Ives Greenkeeping Research Station— 
R B Dawson, St Ives Research Station, Bingley, 
Yorks (Feb 28) An assistant woman demonstrator 


in physics at Royal Holloway College—The Principal, 
Royal Holloway College, Englefield Green, Surrey 
(Mar 4) A professor of mechanical engineering 
in the University of Birmmgham—The Registrar, 
The University, Edgbaston, Birmingham (Mar 9) 
A director of the Institute of Plant Industry, 
Indore, and agricultural adviser to States m Central 
India and Rajputana—The High Commissioner for 
India, India House, Aldwych, W C2 (Mar 14) A 
head of Biological Department of Epsom College— 
The Headmaster, Epsom College, Surrey (Mar 31) 
A professor. of philosophy at King’s College, London 
—The Academic Registrar, University of London, 
South Kensington, SW 7 (May 7) A part-time 
assistant master, qualified to teach biology, at the 
Technical Institute, Gillimngham—C Colles, Medway 
Technical College, Gillingham, Kent A resident 
engineer at the Rotherhithe Works of the South 
Metropolitan Gas Company—tThe Secretary, South 
Metropolitan Gas Company, 709 Old Kent Road, 
SI 15 A science master for physics at the Newport, 
Isle of Wight, Secondary School—The Director of 
Education, County Hall, Newport, Isle of Wight 


Our Astronomical Column. 


Jupiter without its Satelhtes —Mr W F Dennmg 
writes “The planet Jupiter wil be observed 
apparently without visible satellites on Feb 14 
On that evening at 851 Pm the first satellite will 
commence its transit across the dise of its primary 
The fourth satellite will have previously begun its 
transit, while the second satellite will be hidden 
behind the planet, and the third will be suffermg 
eclipse The temporary obscuration of the satellites 
will continue for more than 2 hours and 15 minutes, 
for at 96 Pw the first satellite will complete its 
transit Jupiter has nme satellites, all but five are 
so faint that small telescopes cannot reveal them 
To view the planet devoid of all visible satellites 1s a 
somewhat rare spectacle The writer was privileged 
to witness ıt on Aug 21, 1867, with a 44-in re- 
fractor, and a delineation of the appearance presented 
was afterwards given in the Astronomical Register 
Repetitions of the phenomenon will occur m 1932, 
and one of these which occurs m November may 
possibly be seen at Greenwich ” 


Pluto —A recent Daly Scuence News Bulletin issued 
by Science Service, Washmgton, DC, reports 
that Dr S B Nicholson and N U Mayall, of 
Mount Wilson, have been studymg the mass and 
orbit of Pluto They first obtained corrections to 
Pluto’s orbit by applymg perturbations by the large 
planets, the period appears to be very close to 248 
years With the orbit thus obtained they mvesti- 
gated the mass that was mdicated by the observations 
of Neptune The two planets were in conjunction 
in longitude ın 1891, and at their least distance apart, 
19 units, m 1895 They made use of the data given 
by Dr J Jackson m his paper on Neptune’s orbit 
(Mon Not Roy Ast Soc, June 1930) Two different 
methods of treatment, one including, the other ex- 
cluding, Lalande's observations of 1795, gave for 
Pluto's mass 1 08 and 0 72 m terms of the earth's 
mass 

Even the smaller of these masses would require the 
diameter of Pluto to be at least 7000 mules, assuming 
that the density 1s unhkely to exceed that of the 
earth Such a diameter is not impossible With an 
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albedo the same as that of the planet Mercury, it 
would make the visual magnitude ın opposition about 
14 The visual magnitude was stated to be brighter 
than the photographic one, and some of the estimates 
made it as bright as 14 M Baldet, using the 33-:nch 
Meudon refractor, estimated the diameter as 0 2”, or 
about 4000 miles But the limbs would be so feebly 
illuminated that the real diameter may be greater 
than his estimate 


Solar Physics Observatory, Cambridge — The eight- 
eenth annual report of the director of the Solar 
Physics Observatory, Cambridge, covering the period 
Aug 1, 1929-July 31, 1930, shows satisfactory pro- 
gress, although much of the routine work has been 
hampered by somewhat extensive instrumental altera- 
tions, which, however, should greatly assist the work 
n future In particular may be mentioned the instal- 
lation of an electric Gerrish drive for the 36-inch 
Common reflector 1n place of the old clock drive, and 
the re-designing of the spectrohehograph The loss 
which the observatory has sustamed through the 
sudden death of the first senior observer, Mr F E 
Baxandall, in October last, 1s referred to m appropriate 
terms Mr Baxandall’s chief unfinished investigation, 
on the spectrum of 8 Lyre, has been edited by the 
director, with the collaboration of Dr F Hogg, 
director of the Amherst Observatory, and published 
as vol 2, part 1, of the Annals of the Sola Physics 
Observatory An important addition to the mstru- 
mental equipment ıs a registering microphotometer, 
specially designed by the Cambridge Scientific Instru- 
ment Co, m close collaboration with the assistant 
director, Dr Carroll, the purchase of which was 
facilitated by a generous donation from Mr J H 
Reynolds, honorary treasurer of the Royal Astro- 
nomical Society A full description of the instrument 
has recently appeared in the Monthly Notices of the 
Royal Astronomeal Socrety On the meteorological 
side, the results of a study, during the last five years, 
of the discharge of electricity from an elevated metal 
pomt during periods of disturbed weather conditions 
have been discussed 1n a paper presented to the Royal 
Society An extension of this work 1s now m progress , 
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Research Items. 


A Benin Ivory —In Man for January, Capt T A 
Joyce figures and describes a carved ivory ewer from 
Benin recently presented to the British Museum by 
the Christy Trustees The ewer is made of a section 
of elephant tusk covering an iron lming which 1s pro- 
longed into a lip everted over the ivory Jacket An 
iron foot also everted has been added at the base A 
wooden. handle 1s fitted at the side, obviously a later 
addition, as it cuts into the carved design at the lower 
point of junction with the vessel The entire ex- 
terior of the 1vory ıs covered with carving in rounded 
relief The ornament ıs arranged in two horizontal 
bands separated by a band carved in interlaced 
pattern At the base of the ewer 1s a second band of 
interlaced carving In the upper register is repre- 
sented a catfish, a centipede, a frog, a two-headed 
bird, and a fish, in the lower an elephant’s head, a 
crocodile seizing a fish, and a grazing antelope The 
designs are excellent examples of the tendency to- 
wards symmetry characteristic of artists of all ages 
The elephant’s head 1s seen from above, the tusks 
and ears have been curtailed to fit the space, and the 
trunk is divided into two diverging sections, each 
terminating m a human hand holding a branch The 
specimen 1s believed to be unique It was probably 
carved soon after Portuguese power began to spread 
on the west coast of Africa in the sixteenth century 
The shape of the ewer suggests European influence, 
but the artist has preserved his native style in all its 
purity The ewer is 9 2 in m height 


Ancient Coastal Cultures of Northern Peru —The 
results of a second Marshall Field Expedition to 
Northern Peru in 1926 are described by A L Kroeber 
in vol 2, No 2, of the Memows, Anthropology, of 
the Field Museum, Chicago ‘The objective of the 
expedition was the coastal area between Lima and 
Nazca, and the aim to determine the cultural relations 
of the northern and southern Chumu areas and the 
cultural sequence within each ‘The cultural his- 
tory of the northern Peruvian coastal area may be 
summarised as follows (1) Early Chimu (formerly 
Proto-Chimu) This affords the first archeological 
evidence for a well-developed culture of specialised 
type No ongi or formative period is known, and 
no attempt to connect 16 with Ecuador, Central 
America, or Mexico has proved valid The people 
built terraced, small-topped pyramids, higher than 
any erected elsewhere m Peru The dead were buried 
in rectangular chambers, in a variety of positions 
Gold, copper, and their alloys, and perhaps silver, 
were melted and cast Tin and bronze were unknown 
The pottery was the highest achievement of any 
South American culture or people (2) Mzddle or 
Tiahuanaco appears to be an overrunning of an 
intrusive culture, possibly people, from the high- 
lands It ıs represented at relatively few sites, and 
chiefly from its pottery, which 1s in fragments (3) 
Late Chimu Fundamentally an emergence of Early 
Chimu with increments Now Chimu culture was no 
longer merely provincial, but extended far to the 
north of the old Chimu domain Here ıt may have 
been ancient and hence spread south At the moment 
of transition from prehistoric to historic, when the 
Incas conquered the Chimu area, the whole of the 
northern coast was under the influence of a ruler who 
lived at Chanchan Pyramids were no longer as high 
as under Early Chimu, and had broad tops, which 
were used for interments The custom prevailed of 
placing a small piece of copper in the mouth of the 
dead Metal was abundant, but bronze articles 
„were in a minonty In textiles, mountain wool gave 
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way to a preference for all-cotton fabrics Pottery 
had settled into a syncretised style of little original- 
ity but facile elegance The conquest of the Incas 
appears to have had httle effect on Chimu culture, 
which indeed was externally prosperous and perhaps 
spreading up to the time of the Spanish Conquest 


Rice as Food —Among the populations of various 
countries the value of rice as a foodstuff 1s receiving 
increasing recognition, with the result that the con- 
sumption ıs gradually gamung ground ‘Thus, m 
France, following an appeal by Prof Achard on behalf 
of rice grown 1n the French colonies, the importation 
has recently risen by more than 30 percent In Italy, 
however, the cultivation of rice, far from expanding, 1s 
losing way, ın spite of the fact that the soil and climate 
of certain districts are admirably suited to the pro- 
duction of rice of the highest quality Moreover, al- 
though Italy could produce twice or thrice its actual 
consumption, very little rice 1s bemg exported In 
an article published in the Rendiconti of the Royal 
Lombardy Institute of Science and Letters (Parts 
11-15), Prof Luigi Devoto pomts out that the 
experience of the past few years has fully confirmed 
the view that, when properly prepared, rice 1s of 
great value, not only to healthy persons, but also 
to patients suffermg from infectious diseases, affec- 
tions of the digestive organs, certain skin diseases, 
obstinate lack of appetite, hyponutrition, and a number 
of other complamts In view, also, of the large 
amount of labour employed in the cultivation and 
marketing of rice, the question 1s one of considerable 
national ımportance at the present time, and Prof 
Devoto emphasises the advantages that would accrue 
from more extended production and consumption of 
this commodity throughout Italy 


West Indian Fishes—-H W Fowler, ın his paper, 
“ The Fishes obtained by Mr James Bond at Grenada, 
British West India, in 1929” (Proceedings of the 
Academy of Natural Sciences of Philadelphia, vol 82, 
1930), records eighty species, two of which are new, 
and several others are of special mterest, since the 
fishes from this mech region are very little known 
Figures and detailed descriptions are given of the two 
new species, A?10mma bonds, the first of this genus 
from the Atlantic, closely related to the Hawanuan 
Ariomma lurida, and Malacoctenus bondi, which 1s 
recognisable by its colour markings 


Polish Cladocera —M Ramuet has described the cla- 
doceran fauna of the lakes m the coastal region of the 
Pohsh Baltic, ‘‘ Untersuchungen ube1 die Cladoceran- 
fauna des polnischen Ostseekustenlandes " (Bulletin 
International de l Académie Polonaise des Sciences et 
des Lettres Classe des Sciences Mathématiques et 
Naturelles, série 8 Sciences Naturelles (II), N 5-6, 
B II, 1930) There are ten large lakes, from 3700 
metres to 380 metres m length and 900 metres to 
270 metres in breadth, and several smaller lakes of 
various kinds, some of which are in the neighbourhood 
of peat moors The larger lakes have a moderately 
developed coast-line, and are without islands and 
deeply indented bays A short description of each 
lake with notes on the flora 1s given, and 1n some cases 
the more important animals Fishes abound m most 
of the large lakes and usually the bivalve Drewssensia 
polymorpha is found in large quantities In the 
systematic portion a record 1s made of the species of 
Cladocera ın each lake, which show a certain similarity 
and belong to a type characterised by the presence 
of Diaphanosoma brachyura, Daphma cucullata, and 
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Dosmana longuostiis Seventy species in all are now 
known from the coastal regions of West Prussia, 
including those from the Pohsh coast-land and the 
Danzig Free Territory The paper 1s well illustrated 
by photographs of the lakes themselves and their 
surroundings, and by line drawings of the Cladocera 


Musculature of the Larval Shrimp —The report for 
1929 on the Lancashire Sea-Fisheries Laboratory at 
the University of Liverpool, edited by Prof James 
Johnstone and Dr R J Daniel, contams papers on 
the hydrographic observations made durmg 1926-29 
by Dr Daniel, on the surface drift bottle experiments 
m the Insh Sea, July 1925-June 1927, by Dr Damiel 
and Miss Mabel Lewis , and on the abdommal muscula1 
system of the zoea and mysis stages of the shrimp 
(Crangon vulgaris) and their bearing on phylogeny, by 
Dr Daniel The hydrographical investigations have 
been carried out with the assistance of grants from 
the Ministry of Agriculture and Fisheries Sea water 
samples were collected from the Irish Sea between 
Holyhead and Dublin, and at the same time drift 
bottles were hberated from the places where the 
water samples were taken Dr Daniel's work on the 
musculature of the larval shrimp is of much interest 
Following his former papers dealing with the adult 
shrimp (Crangon vulgaris) and the mysid Pranuus 
flexuosus, ın which work distmct differences were 
found in the muscles of the two species, the present 
paper investigates the larve of Crangon Even ın the 
first stage, the so-called zoea, the muscles are Very 
hke those of the adult, which fact might be regarded 
as direct evidence against its schizopod ancestry 
A more probable interpretation is, however, that as 
the metamorphosis 1s much abbreviated compared 
with some of the more primitive Crustacea, such as 
most of the euphausuds, the development is com- 
pressed by the early addition of adult characters, and 
that durmg the larval period adult organs or characters 
as well as complete larval stages may be anticipated 
The author ıs of the opmion that “it may be taken 
that the occuirence of adult muscular structure m 
the zoea and mysis of Crangon vulgaris 1s a further 
indication of this gradual suppression of complicated 
larval series in the higher Crustacea ” 


Root and Shoot 1n the Angiosperm —Mrs Arber has 
recently published m a more extended form (New 
Phytologist, 29, Dec 19380) the discussion of this sub- 
ject that she presented at the International Botanical 
Congress at Cambridge From the point of view of 
formal morphology she concludes that stem and leaf 
should not be treated as discrete morphological entities, 
but that root and shoot belong to primary and equi- 
valent morphological categories She points out, in 
this latter connexion, that root and shoot alike 
normally give rise to other like units, the shoot pro- 
ducing lateral shoots, the root lateral roots This 
conception of the morphological equivalence of shoot 
and root seems to meet with little difficulty ın the 
dicotyledon, but the fibrous root system of the mono- 
cotyledon, often forming anew at each node and with 
no very permanent main system as a prolongation of 
the main axis, may raise a doubt as to whether this 
view 1s fully 1n accordance with all the facts There 
are obvious difficulties in the way of extending this 
view to include the relations of shoot and root system 
m the Fiheales The paper contains an interesting re- 
view of various morphological facts, gathered mainly 
from the author's investigations of the Grammem, 
which bear upon the relation of leaf and stem Thus, 
leaves terminal upon the axis are described from three 
genera of grasses Axes with dorsi-ventral symmetry 
are cited, as well as leaves with characteristically radial 
organisation 


No 3198, Von 127] 


Bathymetrical Work in the Baltic —Various charts 
of the northern part of the Gulf of Bothnia show 
notable divergences, especially in deeper _ water. 
These are due no doubt to different interpretations of 
the soundings With the view of obtaming a detailed 
bathymetrical chart of that part of the Baltic, ıt was 
surveyed with an echo sounder in the summers of 
1927-29 The methods and results are described by 
H Renqvist in Havsforsknings Institutets Skivpt, No. 
68 (Bathymetrie chart of the Bothman Bay and the 
North Kvark) Several thousand soundings were 
taken and allowed the construction of a detailed map 
showing an extraordinarily uneven floor, a state of 
affairs that was overlooked m the deeper water when 
few data were available Dr Renqvist insists that 
many of the former discrepancies were due to sound- 
ings having been wrongly placed on the chart On an. 
irregular fioor a slight erro. m position might well 
have a wide result He claims that errors arise when 
a ship has to stop for sounding, for 1t 1s then difficult, 
without cross-bearmgs to land, to fix the true position, 
since the slowmg down and restarting of the ship 
vitiate calculation of average speed and so of position 
In echo sounding there 1s a uniform speed on the 
definite course throughout, and the shorter tume occu- 
pied in taking such a line of soundings reduces the 
period during which one ıs unable to take bearings to 
the land This also obviates sources of error 


The Gas Equation —In the issue of the Physikalische 
Zerischrift for Dec 1, 1930, Dr E Neusser, of the 
Vienna Technical High School, examines the exper- 
mental material available for hydrogen and carbonic 
acid gas in order to determine the variations with 
pressure and temperature of the two quantities a and 
6 of van der Waals’ gas equation Observations of 
volumes at two pressures near together and at the 
same temperature are used to calculate a and b over 
as wide a range as possible The units used are the 
litre, atmosphere, and gram molecule of the gas In 
both gases a and b are found at constant temperature 
to decrease with the pressure, the curves for a and b 
being very similar At constant pressure above the 
eriàical point both a and b increase with increase of 
temperature, while below the eritical point there 1s a 
rapid fall of both a and b from their values for the 
gas to their values for the liquid For the lowest 
temperatures for which the values have been calcu- 
lated the decrease 1s of the order of 50 per cent The 
curves given 1n the paper show why the attempts to 
modify the van der Waals equation to bring 16 into 
closer agreement with observations have met with so 
httle success 


Aero-navigation by Wireless —The difficulties which 
have to be overcome m navigating an aeroplane in 
a fog, which the light from a beacon cannot penetrate, 
seem at first sight to be almost msuperable As ıt 
cannot remain at rest like a ship on the sea, ıt 1s some- 
times forced to make a dangerous landing In the 
Proceedings of the United States National Academy 
of Sciences for Nov 15, Messrs H Diamond 
and F W Dunmore, of the Bureau of Standards, 
describe a method of landing m a dense fog 
When flying overland two radio receiving sets 
are used One 1s the usual set, which receives 
the radio beacon signals when flymg between cities, 
and also spoken orders For landing at the proper 
angle, a short-wave receiver is used, the signals 
having a wave-length of 3 metres The aeroplane flies 
midway between waves coming from two beam 
antenne When the aeroplane is steering ın the correct 
direction, the amplitudes of the vibrations of two 
reeds on the pilot's board are equal When 16 moves 
to the right or the left of the true course, this 1s shown, 
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at once by one of them having a larger vibration than 
the other A somewhat sumilar arrangement, using 
lower power and a smaller loop antenna, 1s used to 
give the pilot the direction of the runway on which he 
is to land The pilot knows when he 1s approaching 
the boundary of the field on which he intends landing, 
as he hears a special signal in the headphones which 
gets louder as he approaches the field but disappears 
completely when he 1s directly over the antenna, 
which is placed on the edge of the field To tell the 
proper angle at which he 1s to glide, high-frequency 
signals are directed along a narrow beam The line of 
greatest signal strength 1s along the axis of the radio 
beam, and at a short distance away ıt drops con- 
siderably The pilot should hit the axis of the beam 
and then start to drop, keeping the signal strength 
constant, the approach to the transmitter compensat- 
ing for the greater distance from the axis — This gives 
very approximately the proper landmg curve, the 
instrument indicates whether he 1s flymg too high or 
too low A vertical pole antenna and a horizontal 
doublet antenna fixed on the aeroplane are used to 
recerve the landing system signals 


Determination of Reducing Sugars —Schuette and 
Tenill m the December number of the Journal of 
the American Chemical Society, describe experiments 
on the use of cupropotassium carbonate solution, first 
proposed by Soldami ın 1876, 1n the determmation of 
reducing sugars They investigated four types of 
solution and show that 1t 1s doubtful whether Beyers- 
doifer's form of the solution ean be used as a selective 
reagent for levulose, as has been asserted The effects 
of varying the experimental conditions were fully 
studied and mathematical expressions described 


Strainless Ring Structure ın Cyclohexane —In a com- 
munication to the Editor, Dr Muhammad Qudiat- 
Khuda, of Presidency College, Calcutta, states that he 
has found evidence of a 'stramless img ' structure 
mn cyclohexane He has discovered that 4-methyl- 
cyclohexane-1l-carboxy-1-acetic acid, 


/OHs CHa CO,H 
Me CHC pat 
CH, CH, CH, CO,H 

is capable of existing in four stereoisomerie modifica- 
tions The stabilising of these forms 1s attributed, as 
in deeahn, to a restraint of the internal rotatory move- 
ment of the carbon atoms, brought about 1n thus ease 
by substituting heavier groups for some of the hyd1o- 
gen atoms of cyclohexane A fuller account 1s to be 
published shortly 


Molecular Iodine -- The separation of two forms of 
molecular hydrogen (both bemg 1epresented by the 
formula H,) has naturally raised the question of 
whether other diatomic gases can be similarly treated 
Fiom its band spectrum it would be anticipated that 
this should also be possible with 10dine, and an attempt 
on this substance, which appears to have been partly 
successful, 1s described by R M Badger and J W 
Ormiston in the December number of the Proceedings 
of the National Academy of Scrences The method 
adopted was photochemical , only one form is excited 
by exposure to the green line of mercury (45461), and 
this can then be removed by a reaction with hexene 
After a prolonged treatment, evidence was obtamed 
that the residual 1odime molecules had different 
fluorescent properties from the origmal mixture of 
the two forms, but the amount of separation which 
had been effected was evidently notlarge ‘The reasons 
for this are not clear, but the authors consider the 
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method sufficiently promising to be followed stil! 
further 


Specific Heats and Entropies of Metals —The specific 
heats of thallium, ealerum, and magnesium from 10° 
to 200° abs have been determined by Clusius and 
Vaughan, whose results are given in the December 
number of the Jow»nal of the American Chemical 
Society The extrapolation to absolute zero could be 
made with some certamty, and thus the absolute 
entropies calculated The results for the atomic 
heats were higher ın the case of thallrum and lower in 
the case of magnesium and ealerum than those of 
previous workers Whilst ın the case of caleium 
(which was found difficult to free fiom hydrogen), 
the atomic heat curve could be very approximately 
represented with a single Debye function, this was not 
possible wizh thallium, the 0 value of which decreased 
below 17° abs, nor with magnesium, the 8 value of 
which increased appreciably below 30° abs A moie 
rapid decrease of atomic heat than 1s to be expected 
fiom the 7 law has previously been observed only 
with copper and tungsten The vapour pressure 
constants are calculated from the iesults Although 
the error 1s of the order of 25 per cent, 16 1s claimed 
that ıt agiees very well with that given by the usual 
statistical formula (0 443 and 0 493), the entropy of 
magnesium vapour at l atm and 25° being 35 29 
units determined empirically and 35 51 from theory 


Entropy of Hydrogen —Recent progress in the de- 
velopment of statistical mechanics and the discovery 
of the two forms of hydrogen molecule foreseen by the 
wave theory have made 1t necessary to revise carefully 
the calculation of the entropy (or free energy) of 
hydrogen from spectroscopic and other data This 
question 1s dealt with in two papers by Giauque in 
the December number of the Jounal of the American 
Chemical Society In the first of these, a considerable 
simplification 15 introduced into the method of calcu- 
lating the free energy from spectroscopic data Every 
state 1s assumed to possess the same statistical weight 
the statement that a certain state has an a prin» 
weight of three means that the state ıs really three 
states whizh have been grouped together for simplicity 
of ealeulation, having so nearly the same energies that 
they are affected 1n nearly the same way by tempera- 
ture but really individual states ın a statistical sense 
Previous calculations are shown ın some cases to be 
in error A simple new derivation of Reiche’s well- 
known equation 
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is given and it 1s believed that this equation will hold 
for all states, including multiplicities due to nuclear 
effects such as spm When the necessary atomic o1 
molecular levels are known, Q may be calculated 

In the second pape: the author considers the case of 
hydiogen, on the basis of recent data (NATURE, 
Mai 22, 1980, pp 462-463), and ‘ the numerous mis- 
understandings which have arisen concerning the 
effect of nuclear spin on the entiopy of hydiogen " 
are cleared up A new calculation of the heat capacity 
of hydrogen, without assuming rigidity of the mole- 
cule, 1s given The absolute entropy of hydrogen 
at 25^ C 15 found to be 33 98 cal per 1° per mol 

This, however, 15 not the value to be used in combina- 
tion with fC, ln T for other substances, since an 
entropy of mixing must be subtracted on account of 
the existence of ten kinds (one para- and nine ortho-) 
in the solid A detailed discussion of this point 1s 
given, and it 1» concluded that, whilst some uncer- 
tainty may remain as to the effect of nucleai spm on 
other substances, no reasonable doubt exists as to the 
value of the entropy of hydrogen 
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Light Intensity of a Quartz Mercury Lamp. 


DR TSUNESABURO ASADA, of the Shiom 

Institute of Physical and Chemical Research, 
Osaka, Japan, has sent us an interesting communica- 
tion describing measurements he has made on the 
intensity of the hght emitted by a quartz mercury 
lamp The instantaneous values of the hght intensity 
at several points of the luminous part of an alternating 
current quartz mercury lamp, the terminal voltage, 
and the current were all measured by the help of an 





Fra 2 


Fia 1 


oscillograph In carrying out the test, the image of 
the lamp was projected by means of a lens on to a 
screen 

The intensity of the hght on each part of the image 
was found by a vacuum cesium photoelectric tube 
The photoelectric current was fist amphfied by a 
triode, which was found to give no deformation of the 
shape of the current wave 

In Fig 1 an oscillogram 1s shown of the current J, 
flowing 1n one of the anodes C and the terminal voltage 
V,,8e10ss it This oscillogiam shows clearly that so 
long as there ıs an appreciable current through the 
electrode, 1ts terminal voltage 1s practically constant 

Fig 2 1s an oscillogram of the current I, and the 
intensity of the light G, in the neighbourhood of the 
anode C From these two oscillograms 1t 1s concluded 





$ Marine Biology in 


THE Adrmunistrative Report for the year 1928-29 
of the Madras Fisheries Department, by Dr B 
Sundara Raj, Duector of Fisheries, Madras (Report 
No 1 of 1930, Madras Fisheries Bulletin, vol 24, 1930), 
embraces a large variety of subjects Part 1 describes 
the activities of the Depaitment, including manne 
and estuarine fisheries, inland food fishes, pearl and 
chank fisheries, biological specimen supply, anti- 
malarial and socio-economic work, and fish industries 
Part 2 deals with finance, Part 3 with staff and equip- 
ment, with various appendices The importance of 
investigation relating to food fish ıs emphasised as 
being the primary object of a scientific department of 
fisheries It 1s evident that here great difficulties are 
encountered from lack of proper accommodation and 
staff, nevertheless, 16 1s shown that progress 1s being 
made Research on marme fisheries was undertaken 
by the trawlei Lady Goschen, and on three shore 
stations at West Hull (Calicut), Krusadai Island, and 
Vizagapatam, the first two stations being provided 
with small laboratories, and at the Madras Aquarium 
laboratory work 1s being done on the early stages of 
the edible oyster Survey of fishing banks and expen- 
mental trawling was carried on, including extensive 
cruses from Mangalore to Cape Comonn, fishes and 
certain invertebrates were identified and plankton 
collections made — So far only the otter trawl ıs used 
for fishing The Danish seine could not be employed, 
as the motor boat onginally intended for the purpose 
was condemned as too old for the open sea Pro- 
posals have been made to the Government for the 
purchase of a small motor boat, and a drift net and 
long lines for surface fishing are ordered 
Investigations m the Collan Lake on the prawn 
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that so long as the terminal voltage 1s constant the 
intensity of the light emitted 1s directly poiportional 
to the current 

A special direct current mercury lamp was made 
of transparent fused quartz which could be used at 
various current densities The hght mtensity of the 
lamp was measured by amonochrometer and a vacuum 
photoelectric tube It was, found that the relation 
between the intensity of the hght G, the current J, and 
the potential difference V between the anode and the 
cathode could be expressed by a formula of the form 

G=kI(V - Vyy 

where k and V, are constants 

V, 1s the least potential difference between both the 
electrodes required to maintain the arc, and 1s a con- 
stant for a gıven lamp For a given wave-length, the 
number n 1s constant 

It was found by plotting curves having log (G/T) as 
ordinates and log (V — V,) as abscisse that, provided 
the potential difference was not very small, the result- 
ing curve was a straight hne The formula is an 
experimental one It shows that when the tempera- 
ture of the mercury vapour 1s raised by increasing the 
terminal voltage, the radiations of longer wave-length 
increase much more rapidly than those of shorter 
wave-length This radiation, therefore, follows quite 
a different law from black-body radiation 

Experiments with the alternating current mercury 
lamp show that the formula given above still holds, 
provided we take the mean value of the light intensity, 
the effective potential difference between one of the 
anodes and the cathode, and the effective value of the 
input current The value of n, however, 1s different 
from that for the direct current mercury lamp 


Madras and Ceylon. 


Peneopsw monoceros, the *' Chakku Royya"', were 
continued, but still httle ıs known about the breeding 
grounds of this commercially important crustacean 
Agam the absence of staff for this work is to be 
regretted Deep-water tank fishing ın the Mopad 
Reservoir was satisfactory, a backwater net from 
Ennore, diift nets, and long lines being used with 
good results Fish breeding and stocking experiments 
appear to have been unsuccessful for various 1easons 
Pearl oysters still continue to make sudden appearances 
and disappearances It is proposed to undertake 
extensive research connected with this subject when 
the Krusadai Biological Station is instituted, mean- 
while regulai mspection of the pearl banks goes on, 
and any spat-falls will be noted 

The Fisheries Training Institute, Calicut, provides 
courses of study in the elements of navigation and 
handling of sailing boats, with classes 1n fish-curing, 
and pupils are on the increase 

The Administration Report of the Maine Biologist 
of Ceylon foi 1929 (Part 4—Education, Science, and 
Art (G) July 1930), by Dr Joseph Pearson, contains 
information on the pearl fishery, Gulf of Manaaz, the 
window-pane oyster fishery and chank fisheries, with 
fishery statistics, 1eport of the second assistant marine 
biologist and of the marine superintendent 

The year 1929 was unfortunate for several 1easons, 
and tl® absence of Dr Pearson made it necessary to 
abandon the mspection of the new paar which was 
discovered ın the region of Twynam’s Paar, and which 
in the previous February and March was densely 
covered with oyster spat for a considerable part of 
its area of some 30 square miles The usual survey 
of the Pedro and Wadge Banks was also abandoned w 
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In November, however, a portion of the area off Chilaw 
was examined by & running survey by dredge for the 
purpose of charting the paar area, and a chart is 
given with the present report In this charting no 
idea can be given of the number of oysters present, 
but a picture 1s provided of the general limitations 
of the paar ground and the general slope of the area 
It also shows the nature of the paar and will indicate 
the presence of oysters, although small patches of 
oysters may be missed Current observations on the 


Afforestation 1n 


d private companies have been formed 1n New 
Zealand to promote afforestation work ıs well 
known Many of these companies have now been 
federated into the New Zealand Timber Growers' Asso- 
ciation, which publishes an official quarterly known 
as the Timber Growers’ Quarterly Review, the second 
number (for September last) of which has recently 
appeared ‘This number deals primarily with reports, 
etc , of the 1930 Conference of the member companies 
of the Association 

The attitude of the companies towards this new 
national industry and the aims and objects of the 
latter are well portrayed and ment a close study 
in Great Britain The member companies in the 
Association now represent a combined capital of 
£5,000,000 “ Afforestation ın a minor way ", 1b 1s 
tiuly said, “ıs practically useless and would really 
mean nothing whatever either to New Zealand or the 
Empire, and although the companies represented 
in the Association to-day have joint afforestation 
schemes ın hand comprising over 250,000 acres, the 
desired objective 1s a million acres of exotics” The 
magnitude of the task can be readily appreciated, as 
also the value of combining 

The delegates to the Conference had the oppor- 
tunity of’ meeting the Prime Minister, Hon G W 
Forbes, who has recently been at the Imperial Con- 
ference in London, and the Minister responsible 
for the NZ Forest Department, the chief matter 
undei discussion being the 1mpoitant one of future 
co-operation in research work Here the Associa- 
tion 1s taking the broadest views The president, 
Mr W Fraser, in discussing the question with the 
Minister, pointed out that while the Association " had 
planned in the first instance to establish its own 
arms of research, the successful functioning during 
the past 12 months of the Biological Committee, to 
which not only the Association but also the Bureau 
of Scientific and Industral Research, the Cawthron 


main Pearl Banks were continued There 1s a westerly 
trend in all currents which would tend to take all 
pelagic oyster larve present when the observations 
oe made cut into the deep water, where they would 

e lost 

Dr Pearson has obtained all particulars for a new 
boat to take the place of ML non, which has been 
condemned The new boat is to be of the modern 
Scotch type of fishing boat, with a length of 45 feet, 
beam 13 feet 6 inches, draught 5 feet 6 inches 


New Zealand. 


Institute, the Sawmiullers’ Federation, and the Forestry 
Department had contributed brains and money, had 
indicated the possibility of still further co-operation 
in matters that are equally of joint interest and joint 
advantage ”’ 

The New Zealand Timber Growers’ Association 1s 
said to consist largely of business men who may be 
regarded as trained executives and organisers It 
also embodies technical forestry men of wide and sound 
experience and established judgment It regards 
research as being a most important and vital ad- 
Junet or partner of business, and is prepared to 
forward energetically and substantially to endow 
useful research along business lines in the interests 
of afforestazion ‘This was the message of the 1930 
Conference 

There was no attempt on the part of the Confer- 
ence to minimise the value of the work (much of ıb 
of an experimental nature) of the State Forest Service 
during the past quarter of a century Far otherwise 
But the importance of the provision of a large volume 
of softwood timber, which ıt has been shown ean be 
grown on large areas of available land, has been fully 
realised, also that this work, to be done expedi- 
tiously, 1s a purely business proposition, quite outside 
the capacity of a State Department, which could not 
be granted the funds from the public purse to carry 
it on with such rapidity 

The realisation of this fact and the coming of the 
private companies, run on investors’ capital, 1s re- 
markable and furnishes evidence of a shrewd fore- 
sight on the part of the New Zealanders Not less 
remarkable, 1 we compare it with the reduphcation 
of research work ın different institutes and so forth 
in Great Britain, 1s the swift recognition by the 
leaders of the Association that co-operation in research 
with the existing centres would be the most practical 
step to take, instead of bringing into being new and 
independent ones 


Archzological Investigation in Oregon, U.S A. 


RESULTS of archeological investigation on the 
middle Columbia River undertaken by the Uni- 
versity of California in 1924-26 are recorded by W D 
Strong, W E Schenck, and J H Stewart in the 
University’s Publications in American Archeology and 
Ethnology, vol 29, pt 1, under the title “ Archeology 
of the Dalles-Deschuttes Region" This area was 
chosen for investigation as the geographical and 
economic conditions at this pomt of the river are 
such as to have made it one of great importance to 
primitive man, and it must have been occupied from 
a remote period 
Seven distinct types of evidence were exposed, these 
includmg the Wakemap Mound, vulage sites on 
Miller’s Island, burials—cremation and pre- and post- 
Caucasian inhumations—-as well as numerous petro- 
graphs Of these, the most important were the 
_ mound, on account of the depth of the deposit con- 
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taming evidence of occupation, and the cremation 
burials, on account of the richness of their culture 
It was noted that the culture of the cremation burials 
was quite distinct in character from that of the 
mound, the former being of an entirely ceremonial 
and ornamental character, while the objects from the 
mound were entirely utilitarian On the whole, how- 
ever, there was good reason to think the two are 
connected, and to regard them as representing two 
sides of a smgle culture It 1s also suggested that the 
old type conical, semi-subterranean house 1s connected 
with the mound culture, but that connexion is not 
yet proved 

It seems probable that most of the rock carvings 
are to be associated with the mound and crema- 
tion culture, most of them being attributed to the 
Wakemap people There ıs a lack of relationship be- 
tween the post-Caucasian burials and the mound and 
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cremation culture, but some can be assigned to the 
Sahaptin The relationship of the pre-Caucasian 
burials at the upper end of Miller's Island to the 
Wakemap culture 1s not yet clear 

The general conclusion as a result of the imnvesti- 
gations seems to be that the earliest comers to this 
region possessed a culture, already well developed, 
which was basically Salish After a long period ıt 
was gradually modified by coastal mfluence, very 
probably through Upper Chinookan tribes, but also 
probably from the centre of Washington This 1s 
manifested principally in the art, which combined the 
plateau and coast styles to produce a local style, 
expressed in the petrography and the ground and 
sculptured stone-work The ultimate fate of the 
Wakemap and cremation culture is unknown, but 
the continuity of Salish culture was broken by the 
Sahaptin and Waulatpuan migrations The Dalles- 
Deschuttes Salish disappeared They may have been 
absorbed by the Wasko and Wishram 


Malayan Medicine. 


THE two publications on Malayan medicine, re- 
ferred to in NATURE for June 7, p 862, have now 
been supplemented by “‘ The Medical Book of Malay an 
Medieme ” (The Gardens’ Bulletin, Straits Settlements, 
1930, vol 6, part 3), edited by Dr J D Gaimlette and 
Mr I H Burkill 

In 1928 the attention of the two editors was directed 
to a manuscript in the possession of the Pharma- 
ceutical Society, entitled “This is the Medical 
Book of Malayan Medicine" The history of the 
manuscript has been lost, but the editors, from their 
expert knowledge of the subject, have been able to 
suggest that the original document, of which this 
manuscript i$ & translation, made by a munshi 
(teacher of languages) named Inche’ Ismail, consisted 
of a series of notes on diseases and the prescriptions 
necessary to cure them, made by a native practitioner, 
probably resident in Penang The compiler seems to 
have allowed a British official in Malaya to have the 
notes translated by Ismail, possibly with the view 
of the translation forming part of the collections 
assembled in the Straits Settlements for display on 
behalf of that Colony at the Colonial and Indian 
Exhibition held ın London ın 1886 

The manuscript, corrected and edited 1s now pub- 
lished with Dr Guimlette’s diagnostic notes of the 
diseases which appear to be indicated by the Malayan 
practitioner’s descriptions of symptoms, and with Mr 
Burkill’s determinations of materia medica There 
are 543 prescriptions in the book, rangmg from a 
village sumple such as the juice of a banana tree, 
used for a disease which, Judging from the symptoms, 
Dr Gimlette thmks, may be either rheumatic or 
dengue fever, up to No 289, m which a concoction 
of-29 drugs ıs prescribed for anomting the body in 
cases of smallpox This 1s not a record for poly- 
pharmacy, for Confectio Damocratis, supposed to have 
been invented by Mithridates the Great (born 134 
BC), contained at least 44 ingredients, and had a 
great reputation in the Middle Ages as a prophylac- 
tic agaist the plague 

Modern meclicine 1s not likely to reap any consider- 
able benefit from the labours of the two learned 
editors, but this, hke the two previous publications 
in the same series, 1s of great mterest and importance 
as a contribution to the history of the development 
of medicine In this connexion special mention should 
be made of the glossary of Malayan names for drugs 
and diseases, which 1s arranged as part of the excellent 
index to the volume 
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University and Educational Intelligence. 


CAMBRIDGE —The Faculty Boaid of Physics and 
Chemistry have ieappointed Dr J Chadwick, of 
Gonville and Caius College, assistant director of radio- 
active research at the Cavendish Laboratory 

The prize of £30 from the Gordon Wigan Fund for 
a research in chemistry in the year 1930 has been 
awarded to P S8 H Henry, of Trinity College, for a 
dissertation entitled ‘‘ The Expernmental Determina- 
tion of the Specific Heats of Gases " l 

Two new professorships have been establıshed by 
Grace of the Regent House One 1s in geography, 
and the first holder will be Mr F Debenham, of 
Gonville and Caius College The other 1s in eXPell- 
mental psychology, and the first holder will be Mr 
F C Bartlett, of St John's College 


LowpoN —The Julus Mickle F ellowship was 
awarded to Dr C H Andrewes for 1931, for his 
research work on viruses 


OxroRD —On Feb 3 Congregation passed a decree 
accepting the offer of the Forestry Commission and 
the Secretary of State for the Colonies to make contri- 
butions at the rate of £5000 a year as from March 1929 
to July 1931 to the mamtenance of an Imperial 
Forestry Institute m Oxford, the University under- 
taking to make dunng the same period contributions 
to the Department of Forestry at a rate not exceeding 
£300 & year in addition to its current contiibution 
Mr C G Morison, ın proposing the decree, explained 
that ıt 1s a renewal of a former decree The Institute, 
which has now been ın existence for about five years, 
18 active ın research and in giving post-graduate 1n- 


struction The relations between the Institute and 
the University are at present engaging the attention 
of Couneil 





A COURSE of lectures on “ Dielectrics” will be de- 
livered at the Northampton Polytechnic Institute, St 
John Street, E C 1, by Dr L Haitshorn, on Mai 4., 
ll, 18, and 25 They will deal wrth the phenomena 
of leakage, absorption, power losses in alternating 
fields, dielectric strength, and so on, and will be 
especially addressed to those concerned with the 
manufacture and industiial applications of insulating 
materials 


Mr A T STARR has been appointed to the staff of 
Faraday House Electrical Engineering College, London 
Mr Starr took the London B Se , with first-class 
honours ın mathematics, in 1995, receiving also the 
Lubbock Prize At Cambridge he obtained a majol 
scholarship at Corpus Christi College, took a first-class 
1n both parts of the Mathematical Tripos, and received 
honourable mention in the Smith's Prize examimation 
For the past three years Mr Starı has been workmg 
in the laboratories of the International Telephone and 
Telegraph Company 


A CONFERENCE on “ Changing Education in an Old 
Empire ", organised by the New Education Fellow. 
ship, will be held at Bedford College London, on 
July 24-30, under the presidency of Su Perey Nunn 
Mr K Lindsay 1s the honorary secretary, to whom all 
communications should be addressed, c/o New Educa- 
tion Fellowship, 11 Tavistock Square, London, W C 1 
It ıs hoped that the Conference will lend support to 
the project of establishing in London a permanent 
educational institute to act as research bureau and 


central clearing-house of educational ideas for the 
Empire i 
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Birthdays and Research Centres. 


Feb 12, 1872 —Prof A J Ewart, F R S, professor 
of botany ın the University of Melbourne 


Ihe chief investigation I have now in progress 1s 
an attempt to produce graft hybrids between species 
of Eucalyptus, which I have been working on for more 
than ten years Another problem in hand is m regard 
to the influence upon animals of the prolonged in- 
gestion of plants contaiming saponin 


Feb 16,1848 —Prof Huco DE Vres, For Men RS, 
formerly professor of plant anatomy and physio- 
logy m the University of Amsterdam 


My chief investigation now in progress 1s on the 
mheritance of characters of new mutants of GZnothera 
Lamarckvana 

A subject to which I think attention might usefully 
be given 1s the difference and analogy between phylo- 
genetical and explosive mutability 


Feb 17, 1884 —Prof Joun READ, professor of chem- 
istry ın the United College of St Salvator and St 
Leonard, University of St Andrews 


The endowed chemical research laboratories at St 
Andrews have accommodation for about sixteen re- 
search workers, apart from members of the staff, and 
as a rule this 1s fully utilised Most of the numerous 
pubheations which have appeared from this organic 
chemical school during the last twenty-five years have 
been concerned with the chemistry of sugars and the 
more complex carbohydrates , stereochemical prob- 
lems also have been studied 

My students have continued the stereochemical 
tradition, ın publications upon such subjects as the 
optical resolution of simple asymmetric compounds 
and stereochemical relationships in the hydrobenzoin 
series A second series of investigations deals with the 
formation of halogenohydrins from unsaturated com- 
pounds Our chief field of work, which maintains the 
traditional interest of the school m natural organic 
products, ıs the systematic chemical and stereo- 
chemical study of menthols, menthones, piperitones, 
phellandrenes, carvone, and related substances de- 
rived directly or indirectly from essential oils of plants 
We are interested also m the biochemical origin and 
ancestry of these substances In my opinion, results 
. of great biochemical value would attend systematic 
collaborative work between organic chemists and 
botanists in tracing the chemical effect of hybridisa- 
tion, as evidenced, for example, 1n the composition of 
essential oils ın a suitable genus such as Eucalyptus 


Feb 17, 1890 —Dr R A FISHER, F RS, head of the 
Statistical Department, Rothamsted Expert- 
mental Station, Harpenden, Herts 


The great event of our generation for the progress 
of the human mind 1s, I believe, the development of 
a comprehensive and rational theory of mheritance 
If this ‘mystery of mysteries’ is capable of a simple 
and definite formulation, need any biological problem, 
however complex, be regarded as incapable of exact 
treatment? 

The new knowledge has so far had no appreciable 
effect on the means whereby practically important 
improvements are made in domesticated animals and 
plants The characters which confer value are always 
quantitative and depend upon the cumulative effects 
of numerous separable factors Selection of favourable 
combinations as practised from time immemorial by 
breeders, such as Chevalier or Burbank, 1s still the 
only effective method What 1s needed, and seems 
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extensive measurements, combined with systematic 
mating, of the selective possibilities of the populations 
available for selection This 1s an almost untouched 
field and will remain so so long as genetics and biometry 
are mutually exclusive studies 


Feb 26, 1864 —Mr Joun EversHED, F RS, lately 
director of the Kodaikanal and Madras Observa- 
tories 





The main objects of my present research are to 
determine the solar rotation at high levels, and the 
general shift towards red of the calerum, hydrogen, and 
iron hnes Previous work here has shown that pro- 
munences give a daily angular speed of rotation about 
3° m excess of that given by the reversing layer I 
shall attempt to determine whether this excess holds 
throughout the sunspot cycle, or 1s connected with 
sunspot frequency 

My measures show that the shift of the Imes H 
and K towards red exceeds the Einstein effect, both 
m prominenees and chromosphere, by 0 007 A, and 
iron lines at the limb in the same spectral region give 
nearly the same excess The cause of this ‘ limb 
effect ' 1s a mystery, and measures of solar spectra 
will be eontinued m the hope of throwing new hght 
on the problem 


Societies and Academies. 


LONDON 


Royal Society, Feb 5—C F Jenkin The pressure 
exerted by granular material A model consisting of 
a rectangular frame holding a single layer of steel 
discs was made which reproduces the leading pheno- 
mena observed m sand, particularly the effects of 
‘archmg’ ‘The solutions are found for the forces 
exerted by the discs under a number of different 
conditions, including three typical examples of 
arching In the hght of these results, an apparatus 
was designed for measurmg the pressure of sand on a 
retaining wall m which end arching was eliminated 
The most important new result obtamed ıs that the 
centre oi pressure may be very much higher than was 
supposed, and that the pressure distribution on the 
wall is quite different from the triangular distribution 
commonly assumed —F L Arnot The diffraction of 
electrons In mercury vapour An mvestigation of the 
angular scattering of electrons in mercury vapour 
over an angular range of from 18° to 126° 1s deseribed 
Results are shown for fifteen different velocities of 
the primary beam between 8 and 800 volts All the 
scattermg curves show distinct maxima and mmuma, 
maxima of four different orders being obtained The 
absolute scattermg of 82-volt electrons between 15° 
and 60° has been redetermined —S Rama Swamy. 
On the transmission of hght by thin films of metal 
Quantitative observations on the transmission co- 
efficient of metal films for different wave-lengths of 
light ın the visible range and its changes on heating 
the films are described and discussed ‘Thin films of 
gold and silver, obtamed by cathodic sputtermg, were 
heated in a furnace and their absorption spectra 
photographed at different temperatures, a pointolite 
lamp bemg the source of hight The transmission 
coefficient was deduced from the photometric measure- 
ments of the spectrograms —D C Colbourne The 
diurnal tide ın an ocean bounded by two meridians 
The diurnal tide is considered m an ocean on a rotatmg 
globe bounded by two meridians 60° apart and of 
uniform depth 12,700 ft The solution of the general 
dynamical equations of the tides satisfymg the re- 
quired conditions 1s obtaimed by the introduction of a 


now practicable, ıs the quantitative evaluation by ' null function according to the method developed by 
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Goldsbrough By means of this solution the tidal 
amplitudes and phase angles at numerous pomts have 
been calculated Amplitudes of the diurnal tide are 
considerably smaller than those of the semi-diurnal 
tide, and the range of values obtamed for the phase 1s 
unusually limited 


Linnean Society, Feb 5-—Miss S Finnegan 
Brachyura collected by Dr Crossland on the St 
George Expedition to the Pacific, 1924—25 Sixty- 
five species of crabs were collected, of which eight are 
new, and one new variety is described In addition, 
the opportunity has been taken to analyse all the 
existing records of Brachyura from the region in 
question, and to attempt to identify the various 
geographical elements in the fauna The chief con- 
clusions are that certain genera may be regarded as 
typically American So far as the scanty geological 
evidence goes, these genera do not date further back 
than the Phocene There is evidence that the sim- 
larity between the Indo-Pacific and Panamic faunas 
was greater in the past that ıt 1s to-day 


DUBLIN 


Royal Irish Academy, Jan 26 —G H Nall Insh 
sea trout ‘This paper deals with the results obtamed 
from the examination of some 2200 samples of scales 
taken from sea trout from ten river systems ın the 
west of Ireland The average age, rate of growth, 
age at mugration and at first return from the sea to 
Spawn, the number of spawning marks, etc, are de- 
termined and comparisons made with similar results 
obtained from the examination of sea trout scales in 
various rivers in Scotland The chief characteristic of 
the sea trout from the west of Ireland rivers which 
emerges from this study ıs the relatively small size 
attained The average duration of life 1s compara- 
tively short The proportion of sea trout which re- 
turns to the river, after only a short stay of a few 
months in the sea, ishigh It 1s suggested that some 
of the rivers are deficient 1n food for the large numbers 
of fry which are present ‘The low growth-rate during 
sea life 1s possibly due to the absence of rich feeding- 
grounds adjacent to the mouths of the various rivers 


CRACOW. 


Polish Academy of Science and Letters, Nov 10 — 
W Kapuschinski:i The fluorescence of zinc vapour 
The saturated vapour of zine, excited by ultra-violet 
light, gives a fluorescence spectrum containing lines 
and bands Details of the study of this spectrum are 
given —L Orkisz The final orbit of the comet 
1925, 1 (Orkisz) The elements given are based on 
observations made between April 5, 1925, and May 
12, 1926 —K Dziewonsk1, B Grunberg, and Mlle 
J Schoenowna Researches on the acenaphthene 
sulphonic acids —S Kozik Two chlorites im veins 
from Haute Tatra These chlorites occur in veins 
about 2 cm thick m granite, their composition 1s 
quite different from that of the granite —F  Bieda 
Remarks on the nomenclature and classification of 
certain species of Nummulina (1)—] Zerndt Tr- 
letes giganteus, a huge megaspore found in coal This 
spore has been found ın coal from nearly all levels of 
Pohsh coal strata It measures 6 4 mm in diameter 
and is the largest megaspore known —M  Kosto- 
wiecki The relation between Hassal’s corpuscles 
and the neighbourmg blood-vessels ın the thymus of 
the human foetus 


SYDNEY 


Linnean Society of New South Wales, Nov 26 — 
O H Sargent- Xerophytes and xerophily, with 
special reference to protead distribution The author 
records observations on the distribution of Proteads 
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m Western Australa, partıcularly in its relation to 
soul conditions and ramfall He details experments 
in estimating the wate: needs of a few species, and 
also in estimating the degree of transpiration by the 
two types of leaf (broad leaves and needles) found on 
Hakea irifurcata —W L Waterhouse Australian 
rust studies (3) Initial results of breeding for rust 
resistance — Following upon specialisation studies of 
Pucca, gramms irit) m. which 16 was shown that 
prior to 1926 two groups of forms, namely, (1), 43, 44, 
and 54, and (2), 45, 46, and 55, were present in 
Austraha, breeding for complete resistance was under- 
taken Many commercial varieties behave reciprocally 
to these two groups The mherrtance of resistance 
was traced mn the cross between these, as well as 
between other varieties Resistance 1s dependent upon 
a single dominant factor in these varieties —I A 
Brown The geology of the south coast of New South 
Wales (3) The Monzonitic Complex of the Mount 
Dromedary district The main intrusion probably 
assumes a laccolithic form A number of rare rock- 
types areincluded Detailed petrographic descriptions 
of the various types are given, and these are compared 
with rocks in other parts of the world The minera- 
logical and chemical evidence of consangumity of a 
number of types supports the field evidence of the 
comagmatic origin of the monzonitic types The 
possible origin of the nepheline-bearing and garnet- 
bearing rocks 1s considered, and 1s compared with that l 
of gimijar occurrences at Magnet Cove, Arkansas, 
the Fen District, Norway , and elsewhere —G Carey 

The leaf-buds of some woody perennials m the New 
South Wales flora  Leaf-buds in New South Wales 
are divided mto three classes (a) scaly, (b) mter- 
mediate, and (c) naked A great vanabihty of bud 
types ıs shown among genera of any one family, and 
among thé species of a single genus The evidence 
points to the fact that bud structure and development 
are influenced by the physiology of the shoot —H L., 
Jensen Notes on a cellulose-decomposing soil-fungus 
of an unusual character A fungus, probably belong- 
ing to the genus Botryosporium, was isolated from an 
Englısh field soil with addition of manure This 
organism proved very sensitive to acid reaction, pH 
4 5 bemg very near the lmuit of acidity at which 
growth could be induced, a good growth would only 
take place at pH. values above 6 0, and an optimum 
zone seemed to stretch from pH 6 6 to pH 7 4 and 
possibly higher In neutral or alkaline solution the | 
fungus exerted a very strong cellulose-decomposmg 
activity, ın unbuffered physiologically acid solution 
almost none Its sensitiveness to acidity is greater 
than -that of any fungus hitherto studied in this 
respect 

VIENNA 


Academy of Sciences, Oct 16 — E Beutel and 
A Kutzelnigg (l) Analysis by luminescence — (2) 
Luminescence of painter's white colours and applica- 
tion of analysis by luminescence to the investigation 
of paintings —(3) Observations ın the alkaline earth 
group and numerical criteria of lummescence — 
A Haas A relation between the radial velocity of 
spiral nebule and the dismtegration velocity of 
matter —K Lehnhofer Deformities m species of 
Sapphuwa —F Halla Rontgenographie distinction 
between magnesite and dolomite —A — Deseyve 
Secondary corpuseular radiation released from hght 
elements by a-rays The disintegration of silicon and 
phosphorus with a-particles from polonium seems 
new (See Radium Institute Circular No 267 )— 
E Tschermak (1) New observations on the fertile 
hybnd Triticum turgido-villosum — (2) Xenia in 
Leguminose Several cases of apparent direct action 
of foreign pollen on colour and form of seeds — 
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: Dittler and H Lasch Synthetic researches on the 
ormation of mixed crystals of barnum and strontium 
elspar with orthoclase —F Raaz The structure of 
iynthetic gehlenite, 2CaO AlO, S10, 

Oct. 23 —R Scheu Relations between tensile 
strength m oscillation by bending and by twisting — 


M Berr Zoological expedition to the Ionian 
Islands and the Peloponnesus (14) The slugs treated 
by H Wagner—K Godel Some mathematical 


results on definiteness of deciston and freedom from 
contradiction 





Official Publications Received. 
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tgs BRITISH 


Borough-of Cheltenham Publie Library, Art Gallery and Museum 
Forty sixth. Annutl Report of the Public Library Committee and the 
Thirty first Annual Report of the Art Gallery and Museum Committees, 
lst April 1929 to 31st March 1930 Pp 24 (Cheltenham ) 

Union of South Africa Department of Mines and Industries Geo- 
logical Survey Memoir No 12 Asbestos in the Union of South Africa 
By Dr A. L Hall Pp 824437 plates (Pretoria Government 
Printer) "s 6d 

South Australia Department of Mines Mining Review for the Half 
year ended June 30th, 1930 (No 52) Pp 87+6 plates (adelaide 
Harrison Weir ) 

A Ministry Aeronautical Research Committee Reports and 
Memortnda No 1314 (Ae 457) Some Approximate Solutions of the 
Boundary Layer Equations By V M Falkner and Sylva W Shan 
(T 2937 T 2753) Pp 354-21 plates (Loudon  H M Stationery 
Office ) 2s net 

Report of the Meeting of the Ross Institute Industrial Anti Malarial 
Advisory Committee, held in the Council Chamber of the Rubber 
Growers' Association, 2 Idol Late, E C 3, on Tuesday, December 16th, 
1930, 462 18 pm Pp lo (London The R ss Institute ) 

Torquay Natural History Society Transactions and Proceedings for 
the Year 1929-30 Yol 5, Part4 Pp 259308 (lorquay ) 

The Proceedings of the Physical Society Vol 43, Part 1, No 236, 
January 1 Pp vin+118 (london) 7s net 

Indian Cential Cotton Committee Technological Laboratory Tech 
nological Bulletin, series B, No 10 Studies in the Sampling of Cotton 
for the Determination of Fibre Piopeities Part 3 ‘he Size and 
Rehability of a Satisfactory Sample By Ram Saran Koshaland Dr A 
James Turner Pp 1+39 (Bombay) 1 rupee 

Transactions of the Mining and Geological Institute of India Vol 
25, Part 2, November Pp $1152 (Calcutta) 4 rupees 


FOREIGN 
Conseil International de Recherches, Union Géodésique et Géophy sique 
Internationale Section d Hjdrolowie scientifiqne Bulletin N 5 
Reunion du Comite executif de la Section (Genève, 14 avril 1927) Notes 
et communications Pp 31 Bulletin N 13 Reunions du Comite 
executif de la Section (Paris, 4 avril 1928— Séville, 4 mai 1929) Notes et 
communications (l"mars 1930) Pp 40 Bulletin N 14 Rapport de la 


Commission des glaciers, 1030 Pp 53 Bulletin N 15 Note e 
comunicazioni della Sezione nasionale italiana, Pp 145 (‘Venezia 


Carlo Ferrari ) 

Ministry of Agniculture, Egypt  Techmoeal and Scientific Service 
(Plant Protection Section) Bulletin No 101 Growth Fluctuations 
during the Development of Seed Cotton By Dr W Lawrence Balls 
Pp n4-154-2 plates (Cairo Goiernment Press) 5 PT 

Journal of the Faculty of Science, D»peral University of Tokyo 


Section 1 Mathematics, Astronomy, Physics, Chemistry Yol] 2, 
Part 3 Pp 5172 040 yen Vol 2, Part 4 Pp 573181 090 yen 
Section 3 Botany Vol 3, Part 1 Pp 484 700 yen (Tokyo 


Marnzen Co , Ind ) 

Collection des travaux chimiques de Tchécoslovaquie Redigée et 
pubhee par E Votocek et J Heyrovský Année 2, No 12, Décembre 
Pp 699-7244 xx1v (Prague Regia Societas Scientiarum Bohemiea ) 

National Research Council of Japan Report No 4-5, April 1924- 
March 1920 Pp u+65118 Report No 67, April 1926-March 1925 
Pp 11+119 228 (Tokyo) 

US Department of Commerce Bureau of Standards Bureau of 
Standards Journal of Research Yo) 5, No 6, December Pp n+1169 
1318 (Washington, DC Government Printing Ofhce } 40 cents 


—À 





CATALOGL TS 


Radiostol Pp 4 (London ‘The British Drug Houses, Ltd ) 
Watson» Microscope Record No 22, January Pp 28 (London 
W Watson and Sons, Ltd ) 


Ha*bman Organie Chemicals List No 22, January Pp 99 (Roch- 
ester, N Y Eastman Kodak Co ) 
Diary of Societies. 
4 FRIDAY, FEBRUARA 13 
ROYAL ASTRONOMICAL SOCIETY (Annual General Meeting), at 5 — 


Presidential Addresses by Dr A € D Crommelin on tlie award of the 
Gold Medal to Prof W de Sitter, and the Jackson Gwilt Medal and 
Gift to G W Tombaugh 

BlocHEMICAL SociEry (at Lister Institute) at 5 —W T J Morgan A 
Specific Precipitating Polysaccharide from B dysenterie (Shigi) — 
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L F Hewitt Oxidation Reduction Potentias of Pneumocoeens 
Cultures —B C Guha Investigations on Vitamin Ba —E Boyland 
and O Meyerhct Glycogen Synthesis in Muscle Poisoned with Mono- 
1odoacetie Acid —Gladys Bird and P Haas The Cell Wall Con- 
stituents of Laminaria Mannuronte Acid —M G Macfarlane The 
Irfiuence of Potassium Mono 10doacetate on Fermentation by Yeast 
Preparitioas —R Robison and E J King Hexosemonopliosphorie 
Ester. —W Robson and J Lamb The Erlenmeyer Synthesis of 
Amine acids 

RovaL COLIEGE, OF PHYSICIANS or EpIMBUReH, at 5—Dr D K 
Henaerson Social Psychiatry (Morison Lectures) (3) 

ROYAL Society or MEDICINE (Clinical Section), at 5 30 

BRITISH PSycROLOGIGAL bocrLTY (.hsthetics Section) (it Bedford College), 
ató 30 —R Ellis Roberts Reality in Life and Litersture 

MALACOLOGICAL SBocrETY or LONDON (Annual General Meeting) (ab 
Linnean Society), st 6 —G C Robson Some Problems of Molluscan 
E*Q9lution (Presidential Address) 

NORTH- EAsT Coast INSTITUTION OF EMNGINLERS AND SHIPBULLDERS 
(at Mining Institute, Newcastle upon Tyne), atu —W C 8 Wigley Ship 
Wave Resistance—an Examination and Comparison of the Speeds of 
Maximum and Minimum Resistance in Practice and in Theory 

SocIETY Or Carica, Inpustry (Chemical Engineering Group) (at 
Institution cf Cryil Engineers), at 6 30 —D MacDonald Silver, and 
its Appl cation to Chemical Plant 

INSTITUTION Or LOCOMOTIVE ENGINEERS (LOXDON) (at 36 George Street, 
Manchester) at? —D W Sanford The Development of the Piston 
Yale to improve Steam Listnbution 

INSTITUTION OF MECHANICAL ENGINFERS (Informal Meeting), at 7 

INSTITU rION OR StavcTuRAL EXGINEERS (Informal Meeting) (at Chamber 
of Commerce, Birmingham), at 7 —S L Horolle and others Discus 
sion on Foundations 

MAN(HFSTER ASSOCIATION OF ENGIS CERS (at Engineers Club, Manchester), 
&t715-—C H Farts The Applications of Electro deposited Metal to 
Engineering 

SOCIETY OF CHEMICAL INDUSTRY (Glasgow Section, jointly with other 
Cnemical Societies) (at Ca'doro Restaurant, Glasgow), at 7 80 —Puiof 
G Barger Ergot and Ergotism 

SOCIETY or CHEMICAL INDusTRY (South Wales Section, jomtly with 
Microscopical Society of Wales) (at Cardit Technical College), at 7 30 
—C A Seyler The Microscopy of Coal 

BLACABURN TEXTILE SOCIETY (at Blackburn Technical College), at 7 30 — 
S N Duguid Smoke Abatement and Fuel Economy 

JUNIOR INSTITUTION OF ENGINEERS, ab 730-—H C Reid Monolith 
Foundations 

IxsriTUTE GF METALS (Sheffield Section) (at Sheffield University), ^f 
130 —N C Marples The Applications of High Nickel Nickel Copper 
Alloys and Pure Nickel in Industry 

Royar Society or Msepicine (Ophthalmology Section), at 830 —J H 
Doggart Recurrent Vascular Keratitis of Unknown Origin —Dr 
Rosa Ford <A Case of Retrobulbar Neuribis masked by Chioroiditas, 
and due to Latent Sinusitis 

ROYAL INSTITUTION OF GREAT Britain, at 9—Prof F Ll Hopwood 
Ultrasomes Some Properties of Inandible Sound 

SocirzY oF Dyers AMD CoLourists (London Section —A J Hall 
Bleaching, Vyemg, and Finishing Processes and their Effect on 
Finished Goods 


SATURDAY, FEBRUARY l4 


BRITISH PsYcEOLOGICAL Sociery (jointly with Cambridge Psychological 
Society) (in. Psychological Laboratory, Cambridge), at 245 — Papers 
vy Prof W S Hunter and Dr R S8 Creed —At 6 —Papers by Prof 
E D Adrian and Dr J T MacCurdy 

ROYAL INSTITUTION OF GREAT BRITAIN, at 3 —J Stephens On the 
Reading and Speaking of Verse (1) On Speaking Verse . 

LEI(LSTEK LITERARY AND PurLosorHiCa: Socirry (Chemistry Section) 
(at Le cester Museum), at 8--J A Christian Modern Methods of 
Sewag2 Disposal x 


MONDAY, FEBRUARY 16 


VICTORIA INSTITUTE (at Central Buildings, Westunmster)}, at 4 30 —Dr* 
J Knight Demon Possession in the Light of Modern Research (Dr 
Schofield Memorial Paper) 


ROYAL GEOGRAPHICAL Socrety, &6 6 —Dr L Dudley Stamp Land 
Utilisation Survey : 
INSTITUTION OF ELECTRICAL ENGINEERS (Mersey and North Wales 


(Liverpool) Centr) (in Arts Theatre, Liverpool University), at 7 30 
—Piof W Cramp The Buth of Electrical Engineeriny (Faraday 
Lect ire 

pu o: MeraLs (Sheffield Section) (at Sheffield University), 1b 
7 30 —Conjoint Discussion on Refractories for Heating and Melting 
Furnaces 

ROYAL INSTITUTE OF BRITISH ARCHITEC TS, at 8 —F W Deas The Work 
of Su Robert Lorimer 

Bucenics Socirry (at Rembrandt Hotel, Thurloe Place, S W ) —Sir J 
Arthur Thomson Warnings from Nature (Galton Lecture) 


TUESDAY, FrBüLAnR* l7 Y, 


ROYAL INSTITUTION OF GREAT BRITAIN, a6 515 —Sir. Wilham Brag 
Re.ent Experimental Physics (2) The Sizes of Atoms 

Rovau STATISTICAL Society (a6 Royal Society of Arts) at 5 15 —D 
Caradog Jones The Social Survey of Merseyside 

ROYAL SOCIETY OF MEDICINE, at 5 80 —General Meeting 

ZooLociealt Soecirry or Loxpox, at 530 —H OC Wilkie The Middle 
Ear of the Horse (Fquus caballus) —M K  Serebürenniho On tle 
Polychromatism and Albinism of the Siberian Squirrels —W § 
Brstowe (a) A Contribution to the Knowledge of the Spider kauna 
of South West Ireland, and in particular the Islands oft the Coast, 
(b) The Spiders of the Island of Grassholm, and some Additions 
to the Shomer Island List —Dr A D Misra On the Inteirapl 
Aratomy of the Female Lac Insect, Lac: er lacca Chl) (Homoptera 
Coceid v) 
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ROYAL PHOTOGRAPHIC SOCIETY or GRFAT BRITAIN, at 7 —J E Saunders 
Who's Who in 1 wo Zoos 


WEDNESDAY, FEBRUARY 18 


Rovar METEOROLOGICAL SOCIETY, at 5 —L J Sutton Noteon Haboobs 
—Prot $ Chapman and Miss M Hardman The Lunar Atmospheric 
Tide at Ocean Island —A C Bist Horizontal Temperature Differ 
ences over 3mall Distances —E Ll Davies A Portable Temperature 
Gradient Indicator 

RovaL MricnoscoPricAL SocrrrY (at BM A House, Tavistock Square), 
at 030 —Prof R Chambers The Nature of the Lu ing Cell, with 
Demonstration by Micro Dissection, Micro Injection, and Cinemato 

raph 

OTRA PIS LINES ASsOUIATION (at Institution of Electrical Engineers), at 
5 30 —Discussion on Wayleayes 

INSTITUTION OF ELECTRICAL ENGINFERS (London Students’ Section), 
at615—V S Lake, W F J Walton, and others Discussion on Are 
the Present Methods of Those Interested in the Supply of Current 
and Apparatus Conduen e to the Spread of Domestic Electrification ? 

INSTITUTION OF AUTOMOBILE ENGINEERS (Manchester Centre) (at 
Engineers’ Club, Manchester) at 7 —E V Pannell Light Alloy 
Piston Development 

INSTITUTION OF ELECTRICAL ENGINFERS (Tees side Sub Centre) (at Cleve 
land Technical Institute, Middlesbrough), at 7 —S G Brown Loud 
speakers since ther Conception, with Gramophone P.ck ups and 
Wireless Recording Apparatus 

ILLUMINATING ENGINEERING SUCIETY (at Home Office Industrial Museum, 
Horseferry Road), at 7 —Duiscussion on Problems in Illuminating 
Engineering —W J Jones The Relation between Intensity of 
IHum:iation and Visual Capacity —J H Parker The Lighting ot the 
Kingsway Tunnel —O P Bernard lighting at the International 
Exhibition of Persian Ait —H H Long Lighting for Furniture 
Spraying —H R L Goring A Problem in Cathedral Lighting — 
R A Ives A Problem in Flood Lighting 

INSTITUTION OF AUTOMOBILE ENGINEERS (Leeds Centre) (at Metropole 
Hotel, Leeds), at 7 15 —Dr W H Hatheld Rustless Steels as apphed 
to Automobiles and Aircraft 

NomTH-Easr Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(Graduate Section) (at Bolbec Hall, Newcastle upon-Tyne), at 7 15 — 
D Tagg The Utilisation of Waste Heat in Oil-Engine Installations 

INSIITUTION OF ELFCTRICAL ENGINEFRS (Sheffield Sub Centre) (at Royal 
Victori Hotel, Shefheld), at 1 30 —O C Paterson Address 

ROYAL SOCIETY or Arts, at 8—G H Jack The Art of the Bridge 
Builder 

Roya. Socrery or MEDICINE, ab 915 —Dr H L Tidy  Poisoners of 
Ancient Times 


THURSDAY, FFBRLARY 19 


Roya SocreTY, at 4 30 —Prof A J Allmand and L J Burrage The 
Discontinuous Nature of the Process of Sorption of Gases and Vapours 
by Porous Solids —C H Collie The Decay Constant of Uranium IJ — 
Papers to be read in title only —Prof L N G Filon and F C Harris 
The Photo Elastic Dispersion of Vitreous Silica —G B Deodhar Some 
Investigations in Rontgen Spectia—J G A. Griffiths and Dr R W 
G Norrish The Photosensitised Decomposition of Nitrogen Tetra- 
chloride —Prof S Chapman and J M Stagg On the Variability of 
the Quiet Day Diurnal Magnetic Variations II —A Thomand J Orr 
The solution of the Torsion Problem for Circular Shafts of Varying 
Radius —Prof C G Darwin Examples of the Uncertainty Principle 
—E C Bullard and H S W Massey The Elastic Seattering of Slow 
Electrons in Argon —V C G Trewand J F Spencer The Magnetic 
Susceptibility of Binary Systems of Organic Liquds -W G 
Kannuluk On the Thermal Conductivity of Some Metal Wires -— 
Prof P Kapitza The Study of the Magnetic Properties of Matter in 
Strong Magnetic Fields I, lI 

LINNEAN SOCIETY OF Lonpon, af 5 —V S Summerhayes The Angio- 
Spermie Flora of the Seychelles Archipelago —J Ramsbottom The 
* Proceedings’ of the Society of Amateur Botanists 

ROYAL INSTITUTION OF GREAT BRITAIN, at 5 15 —Prof J B S Ha!'dane 
Respiration (1) 

SOCIETY or CHEMICAL INDUSTRY (Edinburgh and East of Scotland 
Section) (Annual General Meeting) (jointly with. Local Section of In 
stitute of Chemistry) (at North British Station Hotel, Edinburgh), at 
730—C Parkinson Lithographic Processes and Problems 

Society or CHEMICAL INDUSTRY (Nottingham Section, jointly with 
Institute of Fuel) (at University College, Nottingham), at 7 30 — 
J L Strevens Petrographic Treatment o! Coal, the Mechanical 
preparation of Coal into its Constituents and their Commercial Applica 
10ns 

LEzicrsTER LITERARY AND PHILOSOPHICAL Society (Botany and Biology 
Seetion) (at Leicester Museum) at 130 —P A H Musehamp The 
Blue Butterfly 

INSTITUTION OF ELECTRICAL ENGINEERS (Irish Centre—Dublin) (at Trinity 
Coilege, Dublin), at 7 45 

CHEMICAL Society, at 8 —F Challenger and B Parker A New Method 
for the Preparation of Organo thallium Halides —W F K Wynne 
Jones The Dissociation of Salts in Nitrobenzene —D R Pryde and 
F G Soper (a) The Formation of Acyl chioroamines from Hypo 
chlorous Acid, (b) The Direct Interchange of Chlorine in the Inter- 
action of p toluenesulphonamide and N-chloroacetanihde 

BRITISH INSTITUTE OF RADIOLOGY (at 32 Welbeck Street), at 8 80 —A 
Radium Symposium —C E 8 Philips Note on the Preparation of 
Radium Salts for Therapeutic Use —Prof E N da C Andrade A 
Model to Illustrate the Passage of an Alpha Particle in the N eighbour- 
hood of an Atomic Nucleus —Dr W Roy Ward Some Aspects of 
Radium Therapy —Dr A Burrows The Organisation of the Radium 
and X Ray Cancer Service in Anstralia 

ROYAL AERONAUTICAL SocrkTY (Gloucester and Cheltenham Branch) — 
A L Willams feat Treatment of Steels 

ROYAL AERONAUTICAL SocrrTY (Yeovil Branch) —Squadron Leader R B 
Sorley Lay out and Equipment of Service Aircraft 
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J. FRIDAY, FEBRUARY 20 


ASSOCIATION OF Economic BroLocisrs (Annual General Meeting) (in 
Botany Department Lecture Room, Imperial College of Science nåd 
Technology), at 11 80 A M —Discussion on Biologieal Races and then 
Signiicance in Evolution, to be opened by the President Other 
speaxers —Dr W B Brierley (Fungi), Dr P Bruce White (Bacteria), 
Dr T Goodey (Nematodes), Dr W H Thorpe (Insects), Dr W B 
Turrill (Seed Bearing Plants) 

GEOLOGICAL Society or Lonpon (Annual General Meeting), at 3 —Prof 
E J Garwood Presidcntial Address 

PHYSICAL Socizty (at Imperial College of Science andrTechnology), at 5 — 
G G Sherratt and J H Awbery On the Velocity of Sound Waves 
in & Tube—P S H Henry The Tube Effect in Sound velocity 
Measurements —W A Wood Note on the Elimination of the 
B wave-length from the Characteristic Radiation of Iron 

BRITISH IwsTITUTE OF RADIOLOGY (Medical Meeting) (at 32 Welbeck 
St eet), ab 6 —Dr H Cohen and Dr P H Whitaker | Cinemato- 
gr ph of Ventriculography —Dr R E Roberts (a) Lympho sarcoma 
Involving the Stomach , (b) Carcinoma of Lung with Pathological 
Specimens —Dr J H Mather X-Rays of a Case of Idiopathic 
Myositis Ossifican 1596 and 1930 —Dr H K Graham Hodgson 
Demonstration of the Technique of Method of Sinus Investigation — 
C T Holland Radiographs of Unique Conditions 

SocILTY or CHEMICAL INDUSTRY (Liverpool Section) (Annual Meeting) 
(at Liverpool University), at 6 —L Wild Modern Developments in 
Printing 

INSTITUTION OF MECHANICAL ENGINEERS (Annual General Meeting), at 
6 —Capt A Swan and others Investigation of Steels for Aircraft 
Engine Valve Springs 

SOCIETY O1 DYvkRs AND CoLourtsts (at Manchester Literary and Philo- 
sophiea] Society), at 7 —J S8 Wilson Solazol Dyestufts 

ROYAL PHOTOGRAPHIC SOCIETY OF GREAT BRITAIN (Pictorial Group), 
at 7 —Informal Meeting ' 

Sociury or CHEMICAL INDUSTRY (Newcastle Section) (at Armstrong 
College, Newcastle upon-1yne), at 730 —Dr S R Ilngworth some 
Aspects of the Carbonisation «f Coal 

JUNIOR INSTITUTION OF ENGINEERS (at Royal United Services Institu 
tion), at 7 30 —A J Grant The Construction of the Variable Density 
lunnel for the National Physical Laboratory at Teddington 

SaüIPLFY TEXTILE SOCIETY (at Shipley Technical School), at 7 30 —A B 
Shearer Rayon its Uses in Woven Fabrics 

RovaL Society or MEDICINE (Electro-Therapeutics Section), at 8 30 

ROYAL INSTITUTION or GREAT BRITAIN, at 9 —Prof J B S Haldane 
Prehistory in the Light of Geneties 

GEOLOGISTS’ ASSOCIATION (North-East Lancashire Group) (at Technical 
College, Blackburn) —W L Turner With the Geologists’ Association 
in Czechoslovakia (Lecture) 

RocHparE TEXTILE Socrery (at Technical Schools, Rochdale) —Gregg 
Modern Weaving Methods 


SATURDAY, FuBroary 21 


NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEFRS, 
at 2 30 

Roya. INSTITUMON OF GREAT BRITAIN, at 3 —J Stephens 
Reading and Speaking of Verse (2) Difficult Poet« 


On the 


PUBLIC LECTURES. 
SATURDAY, FFBRUARY 14 


Horniman MtsruM (Forest Hill) at 3 30 —Major G M Coombs 


Fiji 
and the Fijians 


MONDAY, FEBRUARY 16 


LONDON SCHOOL or Hygiene AND TROPICAL MEDICINE (Pubhe Health 
Division), at 5 —Col L W Harrison Venereal Disease Schemes 


TUESDAY, Froruary 17 


UNIVERSITY CoLicax Hospitat MEDICAT ScHooL, at 515 —Dr Janet 
Vaughan The Pathology and Treatment of Pernicious Anemia 
(Succeeding Lecture on Feb 24) 

GRESHAM CorrLrag, at 6 —W H Wagstaff Geometry 


(Sueceeding 
Lectures on Feb 18, 19, and 20 ) 


WEDNESDAY, FEBRUARY 18 


Lonpoy SCHOOL or HYGIENE AND TROPICAL MEDICINE (Public Health 
Division) at 5 —Col L W Harrison Venereal Disease Tieatment 
Centres 

Kino's COLLEGE, LONDON, at 530 —H J Wood The Great Age of 
Discovery The Search for a Western Passage 

BFLFAST MUSEUM AND ART GALLERY, at 8 —Prof Gregg Wilson 
Story of a Fish 


The 


FRIDAY, FEBRUARY 20 


INSTITUTION Or PROFESSIONAL CIVIL Si RVANTS (at Chartered Surveyors’ 
Institution), at 5 30 —T Wilson Westminster, its Palaces and 
Parliaments 


SATURDAY, FEBBUARY 21 


HoRNIMAN MusEUM (Forest Hil) at 330 —R W Sloley Water Clocks 
and Sun-Dials 


EXHIBITION. 
TUESDAY, FEBRUARY 17, TILL FND OF APRIL 


EXHIBITION OF THY MINERAL RESOURCES Or THE EXPIRE (at Imperial 
Institute) 


Thursday, Feb 19, at 5 30 
Sir Robert Horne The Mineral Resources of the Empue (Address) A 
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: rated m association with Roux, reduced the external 
Su Joh al period), | medium to a perfect vacuum As in Stevenson’s 
tan 4 cit Paine Marwel, the pregont charman | fable, the de were firmly riveted on the left leg 
Mr R L Robinson has been the Technical Com- | before the ulcer on the mght had healed To-day 
missioner throughout the period : the progress of experimental embryology has 

The summary of the ten years’ work is unfortun- | relegated Weissmann’s theory of development and 
ately drawn up on the most-approved Whitehall | the hypothesis of germinal selection to the same 
hnes It bristles 4-417 statistics and tabular state- | limbo as the Lamarckian doctrine In ammal 
ments, mbhng a report emanating from the | biology, heredity and environment are used as 
gieisury or Board of Trade From the point of | classifications of two types of variables which 
view of the public the report 1s useless Several of | interact at every stage of development, to produce 
the reports of forestry departments issued 1n other | at the end of the process one of a large number of 
parts of the Empire are nowadays human docu- | possibilities called an individual Heredity includes 
ments, often illustrated The Commissioners have | the class of variables which can be defined ın terms 
missed a great opportunity for propaganda to | of the material of which the sperm and egg are 
interest the pubhe , whilst they would have set an | respectively composed | Environment includes that 
example which might have had the beneficial result | whole class of variables which are significant in the 
of bughtening up Whitehall reports and Blue Books | further development of the fertilised egg A differ- 
generally ence between two animals may be predominantly a 
genetic or predominantly an environmental one 
To speak of characters as hereditary or environ- 
mental, innate or acquired, 1s, strictly speaking, 
meaningless 








Concepts of Social Biology. 
The Biological Basis of Human Nature By Prof 


H S Jennings Pp xvm + 384 (London In animal biology these are commonplaces Un- 
Faber and Faber, Ltd , 1930) 15s net fortunately, in human affairs they are still startling 
LMOST everything which has been written on | and almost revolutionary 1deas The main concern 
the biological foundations of human society | of Prof Jenmngs in “The Biological Basis of 
18 based upon a false antithesis with a historical | Human Nature ” 1s to see that they shall become 
background, which should be evident to everyone | commonplace in social biology He has performed 
who 1s familiar with the progress of animal biology | this signal service with the lucidity, good humour, 
during the last century Before the emergence of | and terseness which have enhanced his reputation 
the cell doctrine during the 'thirties, Kolhker’s | as one of the most penetrating and provocative 
discovery that the sperm ıs produced by the trans- | thinkers in contemporary biology “A burden of 
formation of a single cell 1n the testis of the male | concepts and definitions ", he says, “ has come 
parent, and the elucidation of the phenomenon of | down from pre-existing days, the pouring of the 
fertilisation by Fol 1n 1879, the prevailing biological | new wine of experimental knowledge into these has 
concept of inheritance was very much hke the legal | resulted 1n confusion And this confusion 1s worse 
one While the egg was still regarded as an adult | confounded by the strange and strong propensity 
in miniature, 16 was natural to think that we pass | of workers in heredity to flout and deny and despise 
on our noses 1n much the same way as we pass on ! the observations of the workers in environmental 
our mortgages When the essential features of | action , the equally strange and strong propensity 
fertihsation were established, ıt was natural that | of students of environmental effects to flout and 
biologists should challenge the legal view of ın- | despise the work on inheritance’ On behalf of the 
heritance associated by custom with the name of | workers on heredity, ıt may be pointed out that 
Lamarck Had Weissmann confined himself to this | extravagant dogmatism concerning the hereditary 
modest task, his mfluence on biological theory | significance of human differences 1s less common 
would have been one of permanent usefulness | among biologists than among statsticians, retired 
Unfortunately, he could not stop at that From a majors, and clergymen with journalistic pro- 
total misconception of the réle of the external | pensities The leading geneticists, and among 
environment in relation to the materials of ın- | them first and foremost T H Morgan himself, 
heritance, biological doctrine swung over to a total | have usually shown extreme reserve in discussing 
neglect of the réle of environment in the process | the genetic aspect of social behaviour 
of development “ The Biological Basis of Human Nature ” does 
Weissmann's conception of development, elabo- | not set out to be a comprehensive text-book of 
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social biology It is the prolegomena to any 
genumely biological analysis of human society 
The Corpus errorum bwlogworum in Chap 1x 
should be read by everyone who has an interest 1n 
the relation of biological concepts to social science 
Throughout the book Prof Jennings emphasises 
the need for detachment and scepticism in ap- 
proaching what 1s stall a virgin field of nqury He 
discusses the possibilities of eugenic measures with 
, @ moderation and samty which will compel the 
sympathy of many previously alienated by the 
manifest political bias or ludicrous exaggerations 
of propagandists determined to damage their own 
case Having stressed the extreme difficulty of 
analysing social differences to which several gene 
mutations make a contribution, he states 





“ We must know more as to what human troubles 
are due to definite single-pair gene defects These 
are the defects with which eugenic measures can 
effectively deal, and as yet but a small number of 
them are positively known The great difficulty 
about this is that bad living conditions often 
produce the same kind of results that bad genes do 
Persons may become idle and worthless, insane or 
criminal or tuberculous—either through bad genes 
or through bad living conditions, or through a 
combination of both So long as living conditions 
are bad, we do not know what ills are due to bad 
genes We must therefore correct the bad living 
conditions, not only for their directly beneficial 
effect, but also for the sake of eugenics When this 
1s done, 16 will be possible to discover what defects 
are primarily the result of defective genes, and then 
to plan measures for getting rid of these genes 
measures for stopping the propagation of their 
carriers ”’ 


In the chapter on race mixture and its con- 
sequences the author maintains the balance between 
two conflicting sources of bias with judicious re- 
straint 1n most of the conclusions he states The 
reviewer 1s of the opimon that he attaches too 
much importance to the conclusions stated by 
Davenport and Steggerda at the conclusion of their 
monograph on “Race Crossing in Jamaica”’, and 
too httle weight to the actual data contained ın the 
text Indeed, he himself departs from the high 
standard he has set elsewhere, when he states that 
the blacks “ showed superiority in Mental Amth- 
metic and in following complicated directions for 
doing things On the other hand, the Whites showed 
a distinct superiority in the tests of intellectual 
abihty " In the Army Alpha tests the blacks 
excelled in one half and the whites ın the others 
The former category included all the numerical 
tests—simple or otherwise It 1s not clear why 
the verbal tests should be classified as ‘intellectual ’ 
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in contradistinction to the numerical tests Few 
biologists seem to be aware that the most recent 
investigations on the JQ of foster children and 
twins show how little justification there 1s for the 
belief-that such tests distinguish differences which 
are of genetice and extrinsic origim The implica- 
tions of Spearman sork alone necessitate a very 
s concerning the 







sceptical attitude to earlier 
genetic status of psychological tests 
Those who are familiar with * Prometheus " 
not be surprised to find that Prof Jennings stresse. ~ 
the need of recogmsing that man has a natural 
history of hisown In the last chapter he attributes 
the neglect of the specifically human characteristics 
of human behaviour to the mechanistic tradition 
in the philosophy of the organism, and favours the 
emergent point of view as a more sympathetic 
setting for a humanism which draws 1ts inspiration 
from biological knowledge Flis statement of the 
emergent point of view 1s so carefully pruned that 
most biologists with a mechanistic bias will find ıt 
difficult to realise why Prof Jennings goes to so 
much trouble to identify his own clear and un- 
exceptionable views with what has now become a 
label for various species of contemporary philo- 
sophical obscurantism It 1s doubtful whether the 
disposition to mterpret the entire panorama of 
human history within the framework of our present 
biological hypotheses is generally associated with 
an explicitly materialistic bias in philosophy or a 
partiality for physico-chemical interpretations of 
vital phenomena A consistent mechanist will be 
the first to recognise that the biology of Darwin’s 
generation was neither sufficiently adequate to 
undertake an analysis of the structure of human 
society, nor even equipped to state, as we now can 
state, the fundamental requirements of the problem 
in biologically significant terms The assumption 
that human nature 1s the product of heredity and 
environment owes its plausibility to the mechanistic 
point of view, and this assumption 1s accepted as 
axiomatic throughout Prof Jennings’ book 


An Introduction to Plato 


The Growth of Plato’s Ideal Theory an Essay 
By Sir James George Frazer Pp xi+114 
(London Macmillan and Co , Ltd ,19380) 7s 6d 
net 


HE httle book before us 1s far the best intro- 
duction to the study of Plato which we 
know, and every reader will be grateful to Sir 
James Frazer for 1escuing 16 from his pigeon-holes 
It was written fifty years ago as a dissertation for . 
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a fellowship at Trinity, and has therefore all the 
charm of youthful enthusiasm and newly acquired 
knowledge This more than compensates for any 
corrections necessary in minor points—the dating 
-of the dialogues and so forth It ıs one of the 
book's outstanding merits Another 1s that, taking 
one thread—the development of the ideal theory 
—as_the clue; ıt ıs possible to connect all the 
dialogues by their most vital hnk and give both 
unity and evolution to the picture without over- 
loading 1t with details 
The last, and to a scientific reader the most 
weighty, merit is that the author, while enjoying 
Plato to the utmost as a writer, a dramatist, and a 
poet, ıs under no illusions as to the fundamental 
fallacies of the Platonic ideas The criticism, 
based on a simple but very careful examination of 
the language of Plato himself, establishes the fact 
` that the ideal theory arose from the questioning 
of Socrates as to the nature of general ideas, 
especially of a moral kmd, was then elaborated 
into an ontological construction in a muddle 
period, 1epresented chiefly in the “Phaedo” and the 
* Republic" , and was dispersed, by virtue of its own 
contradictions and a strong admixture of Pytha- 
goreanism, in the last period, represented by the 
“Timaeus”’, the ** Sophist", and the “Parmenides ” 
It 1s this sketch of the whole series of the dia- 
logues, linked up by the ideal theory, which gives 
the book its high interest and value By shght 
enlargement here and there 1t can be regarded not 
only as an introduction to Plato but also as a 
picture of the nature and development of Greek 
philosophic thmling as a whole One pomt on 
which Sir James Frazer 1s most emphatic throws a 
flood of hght on the subsequent history of Platonic 
idealism and its influence on Christian and modern 
thought He makes ıt abundantly clear that Plato 
never contemplated an idea of evil or evil things 
Ihe model which was laid up in heaven was of 
heavenly things, and was at every stage permeated 
by the notion of perfection in the moral rather than 
thelogicalsense — Its connexion on these lines with 
Christian theology 1s obvious, and 1t brings us direct 
to the modern conception of ‘ values ’° 
On the other side the author has httle trouble 
in making the true and obvious connexion with 
the weakness of Greek scientific thinking as a 
whole, ın jumping precipitately from the contra- 
dictions of sense to an ideal unity or cause lying 
behind them This, Plato, ın common with most 
Greek thinkers, was ready to find in an abstract 
construction of the mind The mind of the thinker, 
thus set to work by the 1mpact of sense impressions, 
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then proceeded to work untrammelled in its ın- 
terior isolation, and produced a result eminently 
satisfactory to the inward eye but certain to be 
shattered so soon as later observation confronted 
it with obstinate fact This intently abstract 
and mental quality of Greek thinking accounts for 
ther brilhant contributions to mathematics and 
their comparative failure to build up any efficient 
system of laws in the actual physical universe of 
which we are a part The analogy of certam 
modern mathematical thinkers whose work 1s 
noticed from time to time ın these pages 1mmedi- 
ately comes to the mind F S Marvin 


— =e e — € —À — —— — — Á ie ee — 





Virus Diseases and the Bacteriophage. 


Medical Research Council A System of Bacteriology 
wm relation to Medicine Vol 7 By C H 
Andrewes, J A Arkwright, S P Bedson, F R 
Blaxall, F M Burnet, J Burton Cleland, A 
Fehx, G Marshall Findlay, W Fletcher, I A 
Galloway, M H Gordon, J G Greenfield, W E 
Gye, W F Harvey, E Hindle, P P Laidlaw, 
J C G Ledingham, R J Ludford, J E McCart- 
ney, J McIntosh, A G McKendrick, H B 
Maitland, M S Mayou, R St John-Brooks, J 
Henderson Smith, A Theiler, C Todd, J Walker 
Pp 509 (London HM Stationery Office, 
1930) 21s net 


HIS volume deals wholly with virus diseases 
and the bacteriophage A review of it 1s 
somewhat difficult because divergent opinions exist 
regarding these viruses and the diseases they pro- 
duce, and much of the 1nformation 1s necessarily 
uncertain and based on somewhat feeble founda- 
tions At the same time, the interest 1n the subject 
1s widespread, and 16 1s well to have collected the 
main facts and theories into one volume 
There is necessarily a considerable amount of 
irregularity in the merits of the various articles 
Some of these are written by men who have them- 
selves an intimate knowledge of the subjects they 
deal with, while others are mere compilations 
from the work of others , and sometimes one asks 
why this special author has been chosen when 
others with practical experience of the diseases 
described could be found One always sympathises 
with an editor who has to find someone to do the 
work when the man who ought to do 1t has refused, 
and this may possibly be the explanation of the 
choice 1n some of the cases 
The introductory survey ın Chap 1, by Gye and 
Ledingham, and the chapter on cell inclusions are 
well written and give all the essential facts for those 
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who propose studying these diseases, but they also 
discuss and criticise the theories that have been 
suggested, and this method of dealing with the 
subject is both interesting and helpful to the 
reader 

The illustrations in Chap n will be welcomed, 
though we thimk that clearness would have been 
gained 1f some colour had been used 

Chap v, on foot-and-mouth disease, gives an 
excellent account of the work on this subject up-to- 
date, though one misses any reference to the now 
proved spontaneous outbreak ın rats, established 
quite clearly by the Ministry of Agriculture Though 
this article ıs well written, we think some pai ts of ıt 
might have been improved by the association with 
the author of someone with wider knowledge of the 
veterinary aspect of the disease The chapter on 
smallpox 1s excellent, and written in a truly critical 
way by a man evidently thoroughly familar with 
his subject 

Among the other outstanding chapters are those 
on encephalitis lethargica and acute poliomyelitis, 
by Prof McIntosh, dog distemper, by Dr Laidlaw , 
pleuro-pneumonia of bovines, by Walker, and typhus 
fever, by Arkwright and Fehx Though we may 
not agree with all the statements in these chapters, 
yet the facts are extremely well put, and the case 
for the conclusions strongly supported by evidence 
largely obtained by personal practical work by the 
authors Virus disease work will no doubt produce 
many facts in the future which may bring about 
considerable changes 1n our present views, but the 
work 1n these chapters will largely remain as funda- 
mental 

Yellow fever 1s a disease which has led to much 
controversy, but in Chap xxxvui Hindle has put 
the present position clearly and has given a well- 
considered account of the disease and its virus 
The bacteriophage, even a more controversial 
subject, has been well and adequately treated by 
Dr Burnet 

The virus diseases of plants and of insects 
have also been dealt with There is a short 
but interesting chapter on acute disseminated 
encephalomyehtis and its relation to vaccimia, 
measles, etc , by Dr Greenfield, which 1s well worth 
attention In view of much recent work, the 
chapters on herpes and varicella are of value 
Rabies 1s very fully dealt with by Harvey and 
McKendrick, and the chapter on measles is also 
worthy of careful study 

Of the rest of the volume little need be said 
Those who are interested in such animal diseases 
as fowl plague, fowl pox, cattle plague, swine fever, 
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etc , will find most of the information on the bac- 
teriology of these diseases in various chapters, and 
practically all the diseases attributed to viruses are 
included Most of these chapters are interesting, 
though many of them are mere compilations from 
papers by various authors The advisability of 
having included some of them, considering the 
present uncertainty of our knowledge, 1s at least 
questionable, unless we are to have revised editions 
at frequent intervals Even since some of the 
articles have been written, new information has 
been gained which might modify some of the views 
propounded To take one example, we find no 
mention of the work on psittacosis 

Consideiing our lack of knowledge of the nature 
of the viruses, and the mass of hterature—much of 
it undigested and contradictory—which has, within 
recent years, found its way into the journals, we 
congratulate the authors, as a whole, on the com- 
pletion of what must have been a somewhat difficult 
task They have produced a volume which will 
prove very helpful to all workers on the subject, 
and will prove to be not the least valuable of the 
volumes already issued J M BEATTIE 


Early Beliefs. 


(1) Ghosts and Spirits in the Ancient World By 
Dr E J Dmgwall (Psyche Mimatures 
General Series No 28) Pp 124 (London 
Kegan Paul and Co , Ltd , 1930 ) 2s 6d net 

(2) Possession, Demomacal and other among 
Promtwe Races, in Antiquity, the Middle Ages, 
and Modern Times By Prof T K Oesterreich. 
Authorised translation by D Ibberson Pp 
x1+400 (London. Kegan Paul and Co, Ltd, 
1930) 21s net 

(3) Anumesm, Mage and the Divine King By 
Dr Géza Róhemm Pp xvm+390 (London 
Kegan Paul and Co, Ltd , 1930 ) 21s net 


NTEREST in what the second-hand booksellers’ 
catalogues call ‘the occult’ 1s perennial Here, 
1f anywhere, 1s common meeting-ground for ervilisa- 
tions widely apart in tame and space The mascot 
1$ the fetish reborn spiritualism and the cult of 
the dead are at one in their belief m the near 
presence of those who have ‘passed over’, and their 
concepts of the spirit-world might well be regarded 
as interchangeable 
Both Dr Dingwall and Prof Oesterreich suggest 
this reflection, the one specifically, the other by 
implication The former points out that many early 
records of apparitions might have been written 
almost word for word to describe phenomena of ~ 
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modern spiritualism the latter places the data 
of possession among primitive races side by side 
with descriptions of the consciously induced states 
of the medium 

(1) Dr Dingwall writes from the viewpoint of a 
scientific historian He gives an account of the 
means employed in ancient times—in Egypt, 
Mesopotamia, among the Hebrews, and in the 
classical world—in order to make effective the 
belef in the existence of spirits, good and bad 
Such, for example, are divination and other magical 
practices The use of the waxen image, familiar mn 
modern witchcraft, goes back to ancient Egypt 
Dr Dingwall also recalls some of the well-known 
cases of apparitions 1n Greek and Roman hterature, 
as well as the remarkable spiritistic phenomena 
from ancient China Chinese records of clair- 
voyance and telepathy, telekinesis, poltergeists, 
spirit-writing, and so forth, afford a remarkable 
parallel with the performances of the modern 
medium ‘The real problem 1s, however, how far 
these records may be regarded as constituting 
evidence which bears upon the quest of modern 
psychical research Is there behind these stonies, 
asks Dr Dingwall, somethmg which we .are not 
yet ın à position to explain ? 

Dr Dingwall’s conclusion 1s cautious, but he does 
hold finally that the records throughout the ages 
show that there have been manifestations which, 
after making allowances for fraud and delusion, 
point to something which 1s still unexplamed and 
offers a field for research on strictly defined scientific 
lines 

(2) Prof Oesterreich’s treatise is a translation 
of a work which first appeared m German so long 
ago as 1921 It may be mentioned here as‘ the 
direct antithesis to Dr Dimgwall’s method of 
attacking the problem Prof Oesterreich's wide 
survey of the phenomena of possession among 
primitive races, in antiquity and in modern times, 
deals with the subject on psychological lines as the 
manifestation of an abnormality, whether auto- 
matic or induced A translation of this work ıs 
very welcome, especially as 1ts free use of verbatim 
quotation makes ıt a mine of information for the 
student 

(3) Dr Róheim's work 1s a re-examination of 
early forms of belief and ritual, especially those 
conceptions relating to magic and fertility with 
which “ The Golden Bough " has made us familiar 
They are here translated into a whole-hearted 
sexualsymbolism In this extreme form the argu- 
ment will scarcely convince anyone but an already 
, fervent diserple of Freudian psychology 


No 3199, Von 127] 


NATURE : 


267 


—— LÁ — — — — M — 


Our Bookshelf. 


Handbook of Chemical Microscopy By Prof Émile 
Monnin Chamot and Prof Clyde Walter Mason 
Vol 1 Principles and Use of Microscopes and 
Accessories, Physical Methods for the Study of 
Chemical Problems Pp xui+474 (New York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd , 1980) 22s 6d net 


ALTHOUGH the microscope has now become firmly 
established 1n the chemical laboratory, the average 
chemist 1s none too familar with the instrument, 
and its possibilities are likely to be under-estimated 
This volume offers to research worker, analyst, or 
technical chemist a useful compendium of micro- 
scopic technique, together with a clear explanation 
of the theory of the microscope, an understanding 
of which 1s essential for trustworthy and accurate 
work, especially at the higher magnifications The 
various methods of illumination are set out, and their 
effects on resolution and contrast well explained 

Short sections devoted to ultra-microscopy, 
photomicrography, and the quantitative analysis 
of mixtures by microscopic methods dependent on 
counting or measurement will offer little fresh to 
the specialist, but should greatly assist the worker 
in another field, especially as there are adequate 
literature references 

One of the most valuable uses of the microscope 
to the chemist 1s 1n the determination of the optical 
properties of crystallme material for determinative 
or research purposes, and here the treatment ap- 
pears somewhat cramped The average chemist 
knows little of optics and less of crystallography, 
and so short a summary of crystal optics 1s likely 
to deter rather than to encourage him to refer to 
one of the text-books on this subject The bibho- 
graphy, too, 1s inadequate mm this direction —a most 
disappointing perpetuation of the neglect of this 
field Much space 1s devoted to the description of 
microscopes and accessories , this 1s a useful feature, 
but, unfortunately, dealt with almost exclusively 
from an American point of view M H H 


The Economcs of Forestry By W E Hiley 
(Oxford Manuals of Forestiy) Pp xiv +256 
(Oxford Clarendon Press, London Oxford 
University Press, 1930) 21s net 


Tuts book, the author states, 1s founded upon 
courses of lectures given in the Oxford School of 
Forestry and the Imperial Forestry Institute The 
treatment cf the subject differs from that followed 
by Schhch ın his well-known “ Forestry Manual ”’, 
which has been used by generations of British- 
trained foresters It is not at first sight easy to 
follow the author ın his methods The first part of 
the book is devoted to timber supplies, consump- 
tion, and prices, compiled from trade statistics 1n 
several parts of the world, and from other authors. 
In Part II Hiley treats of finance and 1ts 1mport- 
ance But it differs from Schhch’s well-known 
“ Valuation and Management" (vol 3) in that 
Hiley has jettisoned most of the accepted formula 
of ‘forest valuation’ The author admits that 
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some of the formule omitted may ın the future’ 


prove useful If this 1s the case, the student should 
be made acquainted with them 

Formule are not the only omissions The author 
writes “I have said nothing about the selection 
system of forest management, because I have been 
unable to find any reliable data on which to estimate 
profitableness under this system” A very large 
proportion of the forests of the British Empune 
are managed on some form of selection system, and 
must continue to be so managed for a long time to 
come Further, Hüley states that tbe financial 
aspects of forestry have not received m the past 
sufficient notice, ‘‘smce the care for forestry has 
been based on the objective of general human 
welfare rather than financial gain, and emphasis 
has been placed on the indirect benefits which 
forest maintenance often confers" In many of 
the forests of the British Isles the indirect benefits 
outweigh the direct financial ones, and a text-book 
should place the two aspects before the student 
There are many good things 1n this book, but the 
omissions appear serious 


Elecirical Power Transmssion and Interconnexion 
By C Dannatt and J W Dalgleish (The 
Specialists’ Series) Pp xı +424 (London 
Sir Isaac Pitman and Sons, Ltd , 1930 ) 30s net 


THE transmission of electrical energy has now 
become a very important engineering problem It 
is not surprising, therefore, that the literature on the 
subject ıs increasing very rapidly The expert finds 
a difficulty ın keeping abreast of the advancing tide 
of knowledge Consequently, there 1s room for a 
book which describes the latest developments in 
the theory of transmission This book 1s written 
by two capable engineers, and 16 1s interesting to 
notice how they have collected, from the advanced 
treatises and papers they have studied, the theorems 
which have great practical value whether they are 
easy to understand or not On p 11, for example, 
we come across Maxwell’s coefficients of capacity 
and potential The schoolmaster in us objects, 
however, to such statements as “ It will be obvious 
that Piz =P” ‘This kind of assertion we come 
across in examination papers In these cases we 
take ıt to mean that the examinee does not see ıb 
himself but hopes that ıt 1s obvious to the examiner 

What pleases us most about the book 1s that 1t 1s 
thoroughly up-to-date, and that only really ım- 
portant practical theorems are given There are 
some defects 1n methods of proof, but 1n no case, so 
far as we have noticed, 1s the defect serious We 
confess to feeling annoyed every time we come 
across Kirchhoff’s name spelt with only oneh One 
of the most valuable chapters in the book 1s on 
the relative value of earthing as compared with 1m- 
sulating overhead high tension networks In Great 
Britain we generally use solidly earthed neutrals 
In Germany they are earthed through Petersen 
coils, so called after their inventor, Prof Petersen, 
of Darmstadt At the present time, there is scarcely 
sufficient operating experience available to determine 
which system 1s the best, but the authors state the 
problem clearly 
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Dictionary of Biological Equivalents German- 
Englhsh By Ernst Artschwager Pp 239 (6 
plates) (London  Bailhére, Tindall and Cox, 
1930) 20s net 


Iw 1921, Dr Ernst Artschwager and Edwina M 
Smiley published a small ** Dictionary of Botanical 
Equivalents 7, which was concerned with accurate 
translations of French-English, German-English 
terms employed in botanical science Now Dr 
Artschwager has prepared another dictionary of 
German-Enghsh equivalents embracing the wide 
field of terms employed im biological science 
Owing to the extreme specialisation in biology 
which, as the author pomts out m his preface, 
“has increasingly narrowed the working sphere of 
the individual", the need for accurate, easily 
found translations of the technical terms employed 


| 15 obvious, since every worker must needs keep 


abreast with related aspects of his own branch of 
natural science 

The book contains lists of abbreviations used, . 
the common German abbreviations, irregular 
verbs, metrical equivalents, references used in 
compilation, as well as the dictionary itself — At 
the end of the book are six plates deahng with 
the morphology of plants and animals, which’ 
enable the reader to see at a glance the required 
equivalent, since the drawings are numbered and, 
the key faces the illustrations Dr Artschwagey 
1s to be congratulated on produemg a book so 
comprehensive ın scope, and the publishers on 
the clear printing The book is strongly recom- 
mended to those who have little knowledge of 
German technical terms which are employed in 
the various aspects of biological science 


The Structure and Meaning of Psycho-analysis as 
related to Personality and Behavior By Dr 
Wilham Healy, Dr Augusta F Bronner, and 
Anna Mae Bowers Pp xx+482+xxiv_  (Lon- 
don and New York Alfred A Knopf, Ltd, 
1930) 21s 


IT is difficult to immagine the audience for which 
this book is intended It purports to be the out- 
come of an attempt to show ''psycho-analysis as 
one of the scientific approaches to understanding 
of personality in a projected manual of methods of 
personality study ", and the maze of material 
prompted the authors to compile “an organised 
statement of what had been contributed to date in 
psyeho-analysis" On the left-hand page are given 
what are considered to be the orthodox theories as 
presented by Freud, while on the right-hand page 
are the various modifications suggested by other 
writers The result, while being an admirable 
testimonial to the patience of the compilers, can 
scarcely be called useful For serious students the 
best approach 1s the original work of first-hand 
exponents, while for those who want to get a 
general idea of such work there are mnumerable 
popular manuals, if ıt ıs to be considered as a 
reference book, then far more bibhographical 
references are needed | Neither the structure nor 
the meaning of any subject can be adequately 
presented in this way 
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rs, that it is necessary to assume in the inside of | 
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n the generation of energy by the annihilation | 
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1e constant. 
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jle reaction... 


In most chemical processes the rate ‘of reaction is: 
| governed by the number of molecules activated per. 
cond, which again depends upon the number of. 
articles the energy of which exceeds a certain value, 


say, ¢,. This number is proportional to e- «/*7T, and one 
therefore finds, roughly speaking, that the rates of 
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that the mean energy of the molecule is comparable 
ith the energy of excitation. 
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reaction, the conclusion is often extended without 


great inaccuracy to the total energy of the process. 
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i r=0 in a certain system of differential equations ; 


Jeans uses throughout Emden's solutions which. 
possess no singularities. 
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arate hydrogen atoms into one iron atom. This, 
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ange of Density of Ethyl Ether with. Temperature. 


onnexion with my former studies on ethyl ether, 
in the Physical Laboratory of the Technical 
ite at Warsaw, I have made a study of the de- 
pendence of the density of ethyl ether upon tempera- 
ure in the interval between - 120? C. and 4 35? C., 
sing the method described by H. Kamerlingh Onnes 
nd J. D. A. Boks (Comm., Leyden, No. 170 b). 
< The dilatometer and the control tube were made of 
fused quartz, carefully ealibrated and provided each 
with a closely fitting quartz stopper. The dilatometer 
as placed in a deep glass Dewar vessel, so as to permit 
the observation of the level of liquid in the dilatometer. 
The temperature was determined by two platinum re- 
ice thermometers placed at different depths. 
re was great difficulty in selecting the cooling 
The specially purified petrol ether which is 


ther lowering 
er still increase: 
but the rate of increase is markedly lower. Accordi 
to former studies made in this laboratory, ther 


appears also at this temperature a change of the valu 


of the dielectric constant and of the specifie heat o 
ethyl ether (J. Mazur, NATURE, 126, 649; 1930: 
Wolfke and J. Mazur, NATURE, 126, 684; 1930). Th 


at the previously found transition point. - 105-4? 


the density curve shows also a distinet change « 

character. At - 117-2? C. (freezing-point) the densit; 

has the value 0-8654. ; | |... J. Mazur, 
Technical Institute, Warsaw, 


Jan. 6. 


Crystal Structure of Martensite. 


IT was first shown by W. L. Fink and E. D 
Campbell (Trans. Am. Soc. Steel Treat., 9, 717; 1926) 
and independently by N. Seljakow, J. Kurdumc 
and N. Goodtzow (NATURE, 119, 494; 1927), th 
quenched carbon steels contain:a phase with a tetra 
gonal crystal structure, which might be considered t 
a deformation of the body-centred cubic structure o 
a-iron. This has been confirmed by other investi 
gators, and our present knowledge of the tetragona 
martensite may be briefly summarised as follows 
The axial ratio increases from about 1-03 at 0+ 


y011) « (101) s'(110) y (200) 


iy used for this purpose permits of lowering . Es 
perature to — 150° C., but even at - 70° C. it |. 


| Fia. 1.— X-ray. photograms of quenched carb 


sin? 4 OB o oo 


y G11) and a’ (101) are separated in the original fil 

per cent carbon ; b, 1:04 per cent carbon ; e, L20 per cent carb 
d, L35 per cent carbon ; e, 1-35 per cent carbon, after forty-eig 
hours in liquid air. ^ ^ ^ —. DN ET TN UI 


-per cent. carbon to. 1-06 at 14 per cent carbón. 


| lower contents of carbon the interference double 


| corresponding to the tetragonal lattice are : 


<i resolved, but in photograms of very rapidly coc 
¿| Specimens the e-Fe-lines are slightly displaced. 
^| Such a way as to indicate a tetragonal deformati 


| 


| 
|: 
| 


that th 





Jy using focusing cameras constructed by G. | 
ragmén, which give a much higher dispersion than 
» ordinary Debye cameras, and by employing | 
mium K-radiation, which has a comparatively 
ave-length, I was able to obtain photograms 
enched steel specimens of whieh the line (101) 
he tetragonal phase is separated from the y-Fe 
(311). It was.thus possible to determine the 
» dimensions of the tetragonal structure from 
rong and comparatively sharp lines (101) and | 
some of the photograms are reproduced in | 
a 6 Fesulte obtained are given in the follow- 
‘ . TV Rea | CQ MDMME PADRE DIEN 


Tetragonal Phase. | y-iron. 


Volume 


doo n case in the a’-phase, and even proposed definite 


Volume 
per >? 


a. 


tetragonal deformation, namely, at the c 
those faces which are perpendicular to th 
| axis. This atomic arrangement is, howe 
| improbable, as the space available for t. 
| atoms would be extremely small. But e 
carbon atom were situated in one of the 
vhere the distances to the surrounding 
re the greatest (} 0 1), the space avail 


92-853 A, | 2-041 A. 97 AX || 2-581 A. 
USD 2.056 l Met 


| 
je) | tions for the carbon atoms which would e: 
| 


+ “. A 


g the axial dimensions as | 7 


mpl 


^is substituted for one iron atom in the lattice 
| groups of carbon atoms have, in fact, been: 
M. v. Stackelberg (Zeit. phys. Ch. (B), 8, 4 
in several carbides of the composition M 
"'0—1| ..| similar arrangement of hydrogen atoms. b 
7 | (Zeit. phys. Ch., in press) in ZrH,. These co 
Jal ^| all have a tetragonal structure, and in most 
| axial ratio is higher than one, which is co 
| what is generally the case in deformed cubic 
| tures. This is explained by the assumption t! 
| C, group is in these cases orientated parallel tc 
| tetragonal axis, an explanation which holds e 
i well for the tetragonal martensite. . dose 
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An attempt was made to find the positions of the 
carbon atoms by means of density determinations. 
The density of the a’-phase when containing 1-35 
per cent carbon was calculated on the following three 
assumptions : 


* 





(1) Addition of carbon atoms , 7:65 
2) Complex substitution of carbon atoms 1:42 
3) Simple substitution of carbon atoms 7:19 


_ A steel specimen with this content of carbon was 
parched and afterwards placed in liquid air for 

8 hours in order to increase the percentage of the 
a’-phase. The density was found to be 7-62. As 
shown by an X-ray photogram (Fig. 1, e), the specimen 
consisted of «^- and y-iron, and the intensities indicate 
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strewing alumini wder on its surface. With 
E des however, the movement is so rapid that it is 
often difficult to follow its details. Melted spermaceti, 
in which aluminium powder is suspended, is a very 
convenient medium for the demonstration and study 
of fronts and vortices similar to those which occur on 
a much larger scale in Nature. 


If a shallow layer of spermaceti is heated in a flat 


enamel dish over a plate of copper or brass, then, as is 
well known, the liquid layer is divided up into a series 
of small polygonal cells with liquid rising at the 
centres of the cells and falling at their peripheries. 
If, now, a cylindrical rod is moved across the liquid 
with its axis vertical, the formation of the Kármán 
double row of vortices can be distinctly seen. By 


P 


= 


| 


‘a 


d 


that there was more tetragonal 
martensite present than austen- 
ite. The density of austenite 
with this composition is found 
by calculation to be 7-94. As- 
sumption (1) is immediately ruled 
out, as the densities of both com- 
ponents would be higher than 
that of the mixture. Assumption 
_ (3) has been shown above to be 
very improbable and would give 
57 per cent y-iron, 43 per cent 
a’-iron, while the X-ray intensities 
indicate that the a’-phase pre- 
dominates. Assumption (2) gives 
. 60 per cent a'-iron, 40 per cent 
"iron, in good agreement with 


qc 





the X-ray intensities, 
The only suggested structure 
of tetragonal martensite which 
explains the observed density, 
the inerease of volume with the 
carbon content, and the elonga- 
tion of one of the crystallographic 
axes may be described às follows. 
In the body - centred lattice, 
groups of two carbon atoms, 

statistically distributed, replace 
. some of the iron atoms. The 
carbon atoms are most prob- 
ably orientated in such a way 
that the axes of the C, groups 
are aes to the tetragonal axis of the lattice. 

e decomposition of the a’-phase on tempering, as 
well as the reactions occurring on ineffective quench- 
ing, have also been studied, and the results obtained 
will be published elsewhere, with a more detailed 
account of the results reported here. " 

EINAR OHMAN. 

Institute of General and Inorganic Chemistry 

of the University, 
Institute of Metallography, 
Stockholm, Jan. 5. 
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A Laboratory Method of demonstrating the Forma- 
tion of Fronts and Vortices when there is dis- 
continuous Movement in a Fluid. 


ACCORDING to views now generally accepted, extra- 
tropical cyclones are formed along surfaces of kine- 
matical discontinuity between air-masses havin 
different temperatures and moisture-contents, anc 
during their growth they possess an asymmetrical 
structure. Recent studies ! of tropical cyclones show 
that they also have often a similar origin and structure. 

It is well known that vortices can easily be formed 
in a fluid by producing a sufficiently sharp discon- 
tinuity of velocity—as by suddenly moving a half- 
immersed spoon across the surface of water. A 
common method of studying stream-lines in water is 
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substituting a thin small-angled wedge of wood with 
its narrow end dipping in the liquid, and moving it 


across the surface with its axis inclined, à wave - 
past the © 
thicker end of the wedge rolls up into a succession of — 
vortices which persist for some time before they dis- - 
appear. The development of these vortices resembles - 


motion is set up, and the stream which flows 


in many ways the development of a cyclone by the 


incursion of a tongue of warm air in cold air. F ig. 


l (a) and (b) shows photographs of such waves and 
vortices, the area of disturbance being obviously larger 
in the latter case. When the liquid is at a low tem- 
perature, or when the speed of movement of the 
wedge is small, waves are set up without the formation 
of vortices, 
by Bergeron and Swoboda (Fig. 1 (c)). 
a circular movement to the wedge, the 
cyclones along the polar front can be neatly imitated 
(Fig. 1 (d)). 


The interesting question as to how far the instability 
of the liquid layer helps the formation and persistence _ 


of these vortices is being examined. 
K. R. RAMANATHAN. 
SoBHAG Mar. 
Meteorological Office, Poona, 
Dec. 23. 


1 K, R. Ramanathan and A. A. 
Movement of a Storm in the Bay of Bengal during January 1929 '*, 
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similar to those studied in the atmosphere 
By giving | 
series of | 


Narayan Iyer: “The Structure and _ 
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Modification of Quanta by Photo-1onisation. 


Iw the course of further experiments on the pheno- 
menon described by Dr B B Ray (NATURE, May 17, 
p 746,2nd June 7, 1930, p 856), which was explamed 
by Dr Ray and one of us (NATURE, Sept 13, 1930, 
p 398) as a case of partial absorption of the quantum 
leading to photo-1onisation, we came across an interest- 
ing experimental result 
radiation and passing ıt through paraffin ] mm thick, 
we obtamed a modified hne on the long wave-length 
side, separated from the parent hne by the approxi- 
matefrequency distance Av = E (R = Rydberg constant) 
We are inclined to interpret it as a case of photo- 
ionisation of hydiogen contamed in paraffin m the 
combined state 

In these experiments, a Uhler and Cooksey type of 
X-ray spectrometer supplied by Messrs A Hilger, 
Ltd , was used The crystal of calcite was kept fixed 
The photographic plate was firmly clamped m the 
plate-holder, which ıs 1tself a heavy metallic one and 1s 
firmly clamped to the body of the spectrograph, leav- 
ing no chance of the plate being displaced durmg an 
exposure The modified line was obtamed on three 
plates only when a layer of paraffin was used as an 
absorber 

The othe: alternative was to ascribe this hne to 
partial absorption of the quantum by an electron in 
the aluminium (used as window) L,-shell, but this ex- 
planation fails, as the energy of 1onisation of alumin- 
1um ın the £,-shellis found to be equivalent to about 
5 3 R, that ıs, about 72 volts, according to a recent 
paper by Soderman (Phil Mag , 616, Sept 1930) 

In a previous letter (NATURE, Sept 13, 1930), ıt was 
pointed out that the phenomenon ıs analogous to the 
ejection of electrons from the K-shell of radioactive 
atoms by y-ray quanta coming from the nucleus, as 
found by L Mertner, Ellis, and others But there ıs 
one important difference The y-ray is supposed to 
impart the whole of its energy to the &-electron, 
which is therefore ejected with the energy A(v —»,) 
But in the present case, the X-ray quantum is sup- 
posed to impart only a fraction hv, (hv, stands for 
energy of 1onisation 1n the K-shell) and then continues 
its journey with the energy hiv -v,) The two cases 
are therefore two extremes of the same phenomenon 

It therefore seems probable that the quantum, 
whether internal (coming from the nucleus) or external 
(coming from an outside source as an X-ray quantum), 
may on its passage through atomic shells impart any 
part of 16s energy to the electron from hy, to hy, and be 
therefore modified from » to the frequency range 
v-v, to0 We should expect that the modified beam 
will appear as a band with a sharp edge at v —v, and 
extending towards the longer wave-length side in- 
definitely 

We undertook to verify this deduction by sending 
the radiation through four layers of black paper (that 
in which photographic plates are wrapped), we have 
actually found evidence of this continuous band witha 
sharp edge at v —v, and extending towards the long 
wave-length sideindefinitely The copper K£, lme was 
used in this case, and the crystal was kept fixed The 
range covered by the divergent beam of X-rays was 
about 45’ (equivalent to 70 X U) ‘The crystal was 
so placed that ıt could reflect all the wave-lengths 
between copper-K8, and copper Kg, +70 XU A 
single exposure of 50 hours’ duration was given A 
feeble continuous radiation was indeed recorded in 
this region, and superposed on this was the modified 
lne with a sharp edge on the short wave-length side 
and extending towards the long wave-length side as 
stated in the previous paragraph ‘The separation 
between. the edge of this line and the parent line was 
_ about 20 in »/R units—20 4 being the C level m »/R 
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On using the copper Ka,,a, , 
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units as found by Soderman (Ze f Phy, 52, 1929) 
A separate exposure was given for 10 minutes to 1ecord 
the copper Kea, a, lmes for reference and measurement 
No cor.tinuous radiation was recorded 1n the neighbour- 
hood of copper Kay, as, as the former 1s too feeble to be 
photographed 1n an exposure of 10 minutes 

These experiments seem therefore to prove that the 
phenomenon 1s general, and the quantum can impait 
to the bound electron energy varying from hv to h»,, 
and be modified to any frequency less than v —», 
Further experiments are proceedmg 


S BHARGAVA 
J B MUKERJIE 
Physical Laboratory, 
University of Allahabad, 
Nov 13 


Simple Deposition of Reactive Metals on 
Noble Metals 


ACCORDING to Nernst’s theory of electrode poten- 
tials, a very small concentration of a reactive metal 
should be deposited on a noble-metal when the 10ns of 
the former are brought in contact with the latter 
The effect 1s usually regarded as bemg too small for 
demonstration Dr G von Hevesy showed the effect 
by radioactive methods some years ago He de- 
posited radioactive isotopes of lead and bismuth, pre- 
sumably as metal, on such noble metals as platinum, 
gold, mercury, and copper, in some cases quantita- 
tively , he showed, indeed, that the 10ns of any radio- 
element could to some extent be deposited on noble 
metals when the latter were merely immersed in a 
solution The effect, I find, can be shown by some 
metals which are not radioactive I have obtaimed 
it with reactive metals like uranium, titanium, tung- 
sten, and molybdenum on such noble metals as mer- 
cury, copper, and tin 

It ıs obtained simply A liquid amalgam ıs shaken 
vigorously with a solution of a uranium, titanium, 
tungsten, or molybdenum compound rn acid for a few 
minutes or less, removed from the solution, and well 
washed To the amalgam 01 gram of pure zinc 1s 
added, and the minimum concentration of sulphuric 
acid at which hydrogen 1s found to be evolved deter- 
mined Whereasewith an amalgam employed as a 
blank no hydrogen ıs visible with 2N-sulphurie acid, 
the amalgams which have been shaken with uranium, 
titanium, tungsten, and molybdenum solutions are 
found to evolve hydrogen down to concentrations of 
0 012, 0 0025, 0 002, and 0 002 N-sulphurie acid re- 
spectively This catalytic effect cannot be due to the 
mere act of shaking, since 16 1s not given when acidified 
solutions of manganese, chromium, and vanadium, 
which are metals similar to those given above, are 
shaken with amalgams to which zine 1s afterwards 
added Nor can it be ascribed to oxides or other 
compounds of these metals, since these have never 
been shown to catalyse the formation of hydrogen 
when zinc ıs brought m contact with a dilute acid 
In the well-known experiment of adding copper sul- 
phate or platinic sulphate to zinc immersed in acid 
in order to catalyse the evolution of hydrogen, ıb 1s 
difficult to think that the catalyst is not metallic 
copper or platmum ‘These catalysts, uranium, 
titanium, tungsten, and molybdenum, behave as 
though they were deposited platinum, and are there- 
fore presumably in the metallic state 

This view 1s supported by the fact that any of these 
metals when deposited by a current on a mercury 
cathode behaves catalytically towards the evolution 
of hydrogen exactly as does the amalgam which has 
been shaken with a solution Such amalgams appear 
entirely metalic Uranium and titanium have 
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hitherto not been deposited electrolytically fiom 
aqueous solutions on a cathode, but this has been 
-effected by Mr R Groves in this laboratory 

Mercury 1s the noblest metal on which we have 
succeeded in depositing these four metals by mere 
shakmg Amalgams of copper, bismuth, lead, tin, 
cadmium, and zinc show the effect in mcreasing 
amount, but only with molybdenum have we shown 
the presence of the catalytic metal by chemical 
means The amount deposited must in all cases be 
very small The electrode potentials of the four 
metals I have mentioned have never been accurately 
determined, but published work places uranium with 
manganese, titanium with zme, and tungsten and. 
molybdenum with cobalt and mekel in the hst of 
electrode potentials of metals These similarities are 
supported by the behaviour of the metals towards 
acids, the difficulty of reduction of their ions in 
aqueous solution to the metalhe state, and such evı- 
dence Tt ıs quite certam, ın any case, that all four 
are more electro-positive than tm, and therefore than 
lead, copper, and mercury 

It ıs fortunate that each of the catalytic metals, as 
appears fiom measurements we are making, is «uite 
insoluble in mereury The very small concentration 
deposited on the amalgam by shaking thus forms a 
separate phase with practically no loss through solu- 
tion in the mercury It is this separate phase which 
is the catalyst for the hydrogen evolution which 
enables the small concentration to be detected 


A S RUSSELL 


Dr Lee's Laboratory, Christ Church, 
Oxford, Jan 26 
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Development of Golgi Apparatus ın Water- and 
Soil-grown Roots of Vicia faba Seedlings 


WEHE Fca faba 1s generally quoted as the type 
seed for successful germination 1n water under labora- 
tory conditions, 1t 18, nevertheless, noted that germina- 
tion in sand 1s more rapid and much more reliable 

The 1ate of growth of a seedling root unde: normal 
conditions depends on the activity of the meristem, 
and of the region of elongation, This is directly 
related to the supply of available food material, which 
in turn 1s a function of metabolic rate, and conse- 
quently of respiration The respiration of æ non- 
hydrophyte, such as Vicia faba, might conceivably be 
adversely affected by growth in water  'Two series 
of seedlings were therefore grown, one in water and 
one in sand, to determine whether the difference in 
growth rate was hnked up with any constant cyto- 
logical vaiiation 

As has been already observed, part of the food 
material visible ın the cells of Veewa faba consists of 
Golgi apparatus, either m a reticular or granular form 
The examination of fifty seedhngs, varying in length 
from one to sixteen centimetres, showed that such a 
Golgi apparatus ıs commonly present ın dermatogen 
and peiiblem in both water- and soil-grown 1oots 
It may be temporarily absent in the primary root 
during the eaily stage of development of the second- 
aries In the latter, as in the tertiary iootlets, it 1s 
also observed to occur The fixation method used is 
deseribed 1n detail in the paper referred to above 
The sections were cut fom to six microns thick 


FLORA Murray SCOTT 
University of California at Los Angeles, 
California 


1 Scott, P M, ~ Occurrence of Golgi Apparatus m the Seedhne of 
Vicia faba ", Amer Jour Bot , 16, No 8, pp 598-605, October 1929 
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Swelling Pressure of Rubber 


MEASUREMENTS of the swelling pressure of rubber 
(Stamberge: and Blow, Koll Zeitschr , 58, 90, 1930) 
lead to the conclusion that the swelling pressure 
results from the attraction of solvent molecules by 
the molecules of gel A simple formula expressing 
the variation of molecular force of attraction with 
dilution, P= K/V?, has been applied and gives satıs- 
factorv results In the present case P 1s the swelling 
pressure (MLT-?), V is the volume of solvent bound to 
unit weight of jelly (23), K 1s a constant the meaning 
of which 1s obtained by substituting P= K/V? in the 
maximum woik term dd = PdF 

K 18 characteristic for all solvents and jellies, and 
expresses the potential energy when unit volume of 
solvent 1s bound to umt weight of the gel (The 
dimension of K is M D572 ) 

The formula has been tested with all the data 
available and the constancy of PV? 1s fulfilled in a 
satisfactory mannel 

Full details will be published shortly 


PAUL STAMBERGER 


The Netheiland Government Rubber Institute, 
Poortlandlaan, Delft, 
Jan 3 





The Black-necked Grebe 


I owr thanks to the Wiitei of the Note on the 
black-necked grebe for correcting my error in naming 
Linneus instead of Latham as responsible for the 
generic title of the grebes (NATURE, Feb 7, p 201), 
but when he goes on to say that the ' name ıs a label 
and need have no meaning 1n itself’’, I must ask how 
8 label can be justified that conveys a false meaning, 
as Podiceps does Are misprints m scientific nomen- 
clature to be reckoned indelible ? That has not been 
the opinion of such ornithologists as Seebohm, A H. 
Evans in the “Cambridge Natural History", and 
Prof Alfred Newton, who all write Podacvpes In his 
“Dictionary of Birds", Newton notes about Podr- 
cepedidw—" often, but erroneously, written Podi- 
cypidee The word Podiceps, as commonly spelt, being 
a contracted form of the original Podacwpes (cf Gloger, 
Journal fur Ornithologre, 1854, p 430, note), a com- 
bination. of podex, podicis, and pes, pedis, its further 
compounds must be in accordance with its derivation "*. 


HERBERT MAXWELL 
Monreith 





Embryology and Evolution 


In NATURE of Jan 10, Prof MacBuide appears to 
deny that a eros$'between two types of Cavia to which 
l referred, and which leads to Mendehan segregation, 
was an interspecific cross Not only did Detlefsen,} 
who carried ib out, regard ıt as such, but, also, the 
male hybrids were wholly sterile In view of the 
latter fact, I did not suppose that Prof MacBride 
would question its interspecific nature 

In spite of Prof MacBride’s disbehef in auto- 
catalysis, I hope to demonstrate this phenomenon to 
students of the Natural Sciences Tripos next week, as 
J have done annually for some years 

J BS HALDANE 

University of Cambridge, 

School of Biochemistry, 
Sir Wilham Dunn Institute, 
Tenms Court Road, Cambridge, 
Jan 31 


1 Detlefsen, Pub 205, Carn Inst Wash 
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New Aspects of Radioactivity.* 
By Dr € D Erus, FRS 


y-RAYS AND NUCLEAR STRUCTURE 


[ NTIL a few years ago, the fundamental prob- 

lems of physics were those concerned with 
the structure of the atom The nucleus was neces- 
sarily often referred to, but only ın relation to 1ts 
effect on the behaviour of the electrons 1n the atom 
It was found that for most purposes the net charge, 
Ze, was a sufficient description of the nucleus 
Within, however, the last three years, the whole 
attitude of physicists to this problem has changed , 
on one hand, our knowledge of those phenomena 
which depend on the intimate structure of the 
nucleus has been greatly increased , on the other 
hand, wave mechanics has proved to be eminently 
suitable for a theoretical attack on this problem, 
and has already provided a solution of some of the 
outstanding problems 

Of the many lines of mvestigation which have 
been developed, not the least interesting is that 
of the characteristic electromagnetic radiation 
that can be emitted by radioactive nuclei These 
radiations are termed the y-rays and are m general 
of considerably shorter wave-length than the 
X-rays They bear the same relation to the struc- 
ture of the nucleus as do the ordinary optical 
and X-ray spectra to the structure of the electronic 
system of the atom, but there 1s this one point of 
difference The optical and X-ray spectra can 
conveniently be studied for a series of elements 
because the process of excitation 1s under control, 
but ıt 1s only in a few isolated cases that 1t has yet 
been possible to excite a nucleus by external 
agencies to emit characteristic radiation Some 
of the radioactive bodies, however, emit these 
radiations spontaneously, since the process of 
disintegration leaves the newly formed nucleus in 
an excited state and able to emit its characteristic 
radiation The nuclear spectra have therefore 
only been examined 1n detail for those radioactive 
bodies which happen to emit them, and 16 has been 
impossible as yet to find any general laws governing 
the arrangement of these spectra by noting the 
similarities in the spectra from a succession of 
different nucle 

The result of this was that, until a few years ago, 
while there was a great deal of information about 
the nuclear spectra of several radioactive bodies, 
it was still impossible to associate this with any 
definite feature of the structure Recently the 
position has changed greatly, and 1t now seems 
possible to view in the nuclear level systems which 
can be deduced from the y-ray measurements the 
characteristic stationary states of a-particles or 
protons ın the nucleus, and to associate such level 
systems directly with the ground states deducible 
from other evidence 


METHODS OF INVESTIGATING THE y-RAYS 


A simple method that was of great importance 
in the early days of radioactivity was to investigate 


* Substance of two lectures delivered at the Royal Institution on 


7~ Nov 4and 11 
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the absorption of the radiation emitted by a par- 
ticular body by placing a radioactive source at some 
distance from an electroscope and observing how 
the ionisation decreased when successive sheets of 
some material such as alummuum or lead were 
interposed It was frequently possible to analyse 
the resulting absorption curve into a series of simple 
exponential curves, and thus to obtam a general 
idea of the different components of the complex 
radiation Methods such as this could never yield 
very precise information, and they have now been 
superseded by more accurate methods 

The crystal method, ın the forms used for X-rays, 
has been appled with considerable success to 
y-rays1 In one respect the technique 1s simpler, 
since 1n place of the X-ray tube with all the appar- 
atus necessary to run ıt, 1t 15 only necessary to use 
a fine tube contamung the radioactive material, 
but 1n other respects the experiments are far more 
difficult Owimg to the very short wave-length, 
of the order of 40 XU to 4 XU, the glancing 
angles are extremely small, and not only 1s the 
adjustment of the apparatus considerably more 
difficult but it 1s also umpossible to measure the 
wave-length with much accuracy Further, m 
comparison with an X-ray tube, the normal amount 
of radioactive material constitutes an extremely 
weak source of radiation As a result ıt has not 
yet been possible to push this method when using 
photographicregistration beyond 16 X U Recently 
Steadman ? has devised an arrangement, using an 
electrical counter in place of a photographie plate, 
which may overcome some of these difficulties 

The method which has given us most of our 
information is based on the photoelectric effect 
The general principle 1s very simple and 1s as 
follows? A tube contamuing the radioactive body, 
the y-rays of which are under investigation, 18 
placed inside a small tube of some material of high 
atomic weight, such as platinum In their passage 
through the platinum, the y-rays eject groups of 
photoelectrons the energies of which are connected 
with the frequency of the y-rays by the Einstein 
law Thus the y-ray of frequency v will lead to 
the ejection of a series of groups of electrons of 
energies hv-Kpt, hv-Lpt, etc , according to whether 
the conversion occurs 1n the K, L, ete , state of the 
platinum atoms ‘This electronic emission can be 
separated out mto a corpuscular spectrum by the 
usual method of semicircular magnetic focusing 
Tt 1s usual to register these spectra photographic- 
ally,and there is not a great deal of difficulty in 
analysing them and deducing the corresponding 
y-rays, since 1n most cases 1t 1s only the electronic 
group from the K level which 1s sufficiently mtense 
to give a detectable effect The general applica- 
tion of the method ıs greatly limited by the fact 
that the photographic impression of the groups of 
electrons: always shows as a broad, rather diffuse 
band ‘The reason 1s that, although the photo- 
electrons are ejected from the platinum atoms with 
sharply defined energies, only those from the surface 
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of the tube actually emerge with thei full velocity 
Those from the lower layers are retarded 1n their 
passage out, and cause the diffuse character of the 
band 

Fortunately, the radioactive atoms themselves 
provide us with much more favourable oppor- 
tunities for observing this photoelectric conversion, 
by what 1s termed internal conversion This 1s 
by itself an extremely interesting phenomenon, 
and wil be referred to m detail later For the 
present purpose 1b ıs convenient to describe it as 
follows When a radioactive nucleus emits a 
quantum fy of radiation, this does not always escape 
as such from the atom but may be absorbed by the 
electronic structure of the atom in its passage out 
This mternal conversion follows the usual photo- 
electric laws, and thus a radioactive body which 
emits y-rays will also emit a corpuscular spectrum 
similar 1n every respect to that coming from the 
platinum tube already mentioned, except that the 
energies are now hv-Kraa, hv-Lyaa, - The result 
18 m principle in no way different from the pre 
vious case where the y-rays were converted m the 
platinum, but the mmportance of this phenomenon 
for determining the wave-length of the y-rays 
depends on the following facts If a normal 
amount of radioactive material ıs deposited on 
the surface of a fine wire, the actual number of 
atoms is so small that the layer 18 1n general less 
than one atom deep ‘The electrons liberated by 
this internal photoelectric effect therefore all escape 
with their full energy and give extremely sharp 
hnes on a photographie plate, 1n striking contrast 
tothe broad bands obtamed by the normal ex- 
ternal photoelectric effect There 1s the further 
advantage that the probabihty of this internal 
conversion 1s so great that measurable lines can be 
obtained with far shorter exposures than by the 
other method, and the effects of y-rays are detect- 
able which are so weak as to be quite unattackable 
by the other method 

The y-rays of many radioactive bodies have been 
analysed by this method, and the mam features 
of the characteristic nuclear spectra are known 
The accuracy with which the frequencies can be de- 
termined 18, however, considerably lower than that 
realised with X-ray spectra Even in the case of 
the bodies radium B and radium C, which have been 
extensively investigated, the relative frequencies 
are probably not known to much bette: than one 
part m five hundred, and the absolute error may 
be greater The chief cause for this hes m the 
difficulty of obtaimung a homogeneous magnetic 
field over a large area 


INTENSITIES OF THE y-haAvs 


An important method* of investigating the 
intensities has been developed by Skobeltzyn, 
based on the Compton effect of the y-rays A 
narrow pencil of y-rays is allowed to pass through 
an expansion chamber and the recoil electrons 
hberated by the Compton effect of the y-rays are 
observed ın the usual manner Jn addition, a mag- 
netic field parallel to the axis of the chamber 1s 
applied at the moment of expansion, so that the 
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tracks of the recoil electrons are curved by an 
amount depending on then velocity By observ- 
mg both the curvature and the direction of emission 
of the recoil electrons, 1t 1s possible to associate 
each electron with a y-ray of definite frequency 
A statistical study 1s made of the relative number 
of the recoil electron tracks, and from a knowledge 
of the general laws of scattermg 1t is possible to 
deduce the relative mtensities of the y-rays 

Owing to a variety of experimental causes, the 
resolution of the method 1s not very high, and the 
effect of two neighbouring y-rays cannot always 
be clearly separated This disadvantage, however, 
1s far outweighed by the definiteness of the results 
about the intensity distmbution throughout the 
spectrum, and by the fact that the method detects 
weak y-rays equally efficiently as strong y-rays 
The interpretation involves a knowledge of the 
laws of scattering, but there 1s both a reasonable 
theoretical foundation and internal evidence from 
these experiments which combine to render the 
uncertainties due to this cause of Little importance 
at present 

The photoelectric method has been applied to 
determine the intensities of the y-rays by Ellis 
and Aston® The corpuscular spectra liberated 
from the radioactive atoms themselves by the 
internal conversion are clearly of no use in this 
connexion, snce the relative intensities of the 
groups depend upon the unknown laws of internal 
conversion If, however, the corpuscular spectrum 
ejected from platinum 1s observed, we are concerned 
only with the normal photoelectric effect Suppos- 
ing that the X-ray absorption results could be 
extrapolated to the y-ray region, 16 would then be 
possible to deduce the intensities of the y-rays from 
the intensities of the corresponding electronic 
groups It 1s, however, precisely this point which 
is doubtful, and the accuracy of this method is 
at present limited by the accuracy of the empirical 
formula which 1t was necessary to assume for the 
photoelectric method The method, however, has 
one extremely important advantage, which 1s, 
that if a y-ray is sufficiently intense to give 
a measurable corpuscular group, then the m- 
tensity of this group can be determined inde- 
pendently of neighbourmg weak y-rays It will 
be seen that these two methods are really com- 
plementary, one supplying the deficiencies of the 
other The y-rays of radium B and radium C are 
the only ones that have yet been intensively m- 
vestigated, but the results seem consistent, and 
we know not only the general distribution through- 
out the spectrum but also the individual intensities 
of all the strong y-rays 

The results that have just been mentioned re- 
ferred to the relative mtensities of the y-rays, and 
in the analogous case of X-rays or optical spectra 
this would be all that could be stated However, 
1n the case of the radioactive bodies 16 18 possible to 
define and to deduce the absolute intensities This 
depends upon the fact that the process of excita- 
tion 18 due to the disintegration of the atom When 
a nucleus dismtegrates, the departure of the dis- 
integration particle, o or 8, may leave the nucleus 
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in an excited state, and its subsequent return to its 
normal state ıs the cause of the emission of the y- 
rays The y-rays are, therefore, emitted only after 
this disintegration, and 1t 1s possible to define the 
absolute intensity of a y-ray as the average number 
of quanta emitted per disintegration It follows 
that the absolute intensity of any y-ray cannot be 
greater than unity The simplest way of deducing 
these absolute intensities 1s to make use of the 
measurements of the total amount of energy 
emitted in the form of y-rays Knowing both the 
frequencies and the relative intensities of the y- 
rays, 1t 1s easy to calculate the average number of 
quanta of each frequency emitted per disintegra- 
tion This further step has already been carried 
out for the y-rays of radium B and radium C 

If we now review the information that we possess 
about the y-rays of radium B and C and anticipate 
that which we shall no doubt ın tıme possess about 
the rays of other bodies, 1t will be seen that on the 
whole 16 compares very favourably with that avail- 
able about X-ray spectra The accuracy of the 
wave-length determinations 1s certainly much lower, 
but we have this important information about 
the absolute tensities For example, a prominent 
y-ray of radium C has a wave-length of 202 X U, 
which may be m error by one part 1n five hundred to 
even one part in three hundred, but on the other 
hand, we can say that a quantum of this radiation 
is emitted by the nucleus on the average twice mn 
every three disintegrations 


APPLICATIONS TO THE STRUCTURE OF THE 
NUCLEUS 


The preceding account will have shown the ex- 
tent to which the spectroscopy of the y-rays has 
advanced. Its application to the problem of 
nuclear structure is only at the beginning, but ıt 
is already possible to indicate the possible lines of 
advance 

It has been realised for some time that there were 
many examples of combination differences be- 
tween the frequencies of the y-rays from any one 
body, and that this dicated, what was otherwise 
probable, that the y-rays could be associated with a 
nuclear level system Juttle progress, however, 
was made with this idea for several years, due to 
the realisation of the difficulty of associating such 
a level system with any specific part of the nucleus 
In the nucleus there are a-particles, protons, and 
electrons, and in general any of these particles 
might be the emitters of the y-rays This question 
1s still open, but there 1s now sufficient evidence to 
make 1t reasonable to try the hypothesis that the 
y-rays are emitted by transitions of a-particles be- 
tween stationary states 1n the nucleus 

The theories of Gamow and of Gurney and 
Condon ê have shown that we may regard the 
process of emissions of an a-particle as due to the 
gradual leak of the wave function through a poten- 
tialbarner An extremely important result of this 
view 18 that the energy of the a-particle outside the 
atom, which can of course be measured, 1s the same 
as the energy of the a-particle in the stationary 
state ın the nucleus which ıt occupied before the 
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disintegration For example, the a-particle from 
radium C 1s found to be emitted with an energy of 
768 milhon volts We therefore deduce that m 
the radium C nucleus there 1s an a-particle level 
with a positive energy of this amount Such a 
level gives a natural basis on which to build the 
level system deducible from the y-rays We 
imagine that as a result of some internal nuclear 
arrangement an «-particle 1s excited to one of cer- 
tain higher states, and that from these states 16 
arrives at the ground state by emitting y-rays of 
frequencies corresponding to the energy differences 
It now follows, however, that 1f an a-particle can 
leak out through the potential barrer from the 
ground level, ıt can do so still more easily from the 
excited levels We should therefore expect to find 
a certain number of high-speed «-particles corre- 
sponding to these modes of disintegration 

The existence of such long-range a-particles has 
of course been known for a long time, and 1n fact 
many tentative suggestions have been put forward 
associating the energy differences of the groups of 
«-particles with the frequencies of the y-rays The 
present-day point of view, however, goes much 
further than this, since 16 predicts definite relations 
between. the intensities of the y-rays and the num- 
ber of long-range particles That such a relation 
must exist can be easily seen 1n the following way 
Suppose that on the average out of every thousand 
disintegrations there are n cases where an «-particle 
is excited to a certam state, the rate of leak 
through the potential bamer ıs given to a fair 
approximation by theory, and the probability of 
the nuclear transition can at least be estimated 
We are therefore able ın terms mvolving only the 
unknown quantity n to write down the number of 
long-range «-particles we should expect and the 
number of quanta of radiation Both these quan- 
tities can also be measured, perhaps not with a very . 
high accuracy, but yet sufficient to see whether 
there 1s an agreement with theory or not 

This 1s really a stringent test for the theory, be- 
cause although the theories of the probabilities of 
nuclear transitions are necessarily tentative, any 
adjustment which proved necessary for one y-ray 
must also apply to all the others By arguments of 
this tvpe Fowler? has been led to associate one 
excited a-particle level of the radium C nucleus 
with the corresponding nuclear transition formed 
from the fray spectrum It seems likely that 
this line of investigation will lead to definite and 
valuable results It ıs of course quite probable 
that several nuclear transitions will not be able to 
be associated with long-range a-particles, but 1t 
would then be possible to draw the important con- 
clusion that these transitions were due to protons 
ot a-particles of small positive or of negative energy 


INTERNAL CONVERSION 


Reference was made above to internal conversion 
and 16 was pointed out that groups of electrons are 
ejected from the K, L, M states of radioactive 
atoms with just those energies that they would 
have if radiation were emitted from the nucleus 
but was absorbed photoelectrically before 1t escaped 
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It has been frequently pointed out that there was 
no need and, in fact, no justification to assume 
that ın this case the radiation was eyer actually 
emitted at all® All that could be truly in- 
ferred from the experrmental results was that 
an excited nucleus could either emit its excess 
energy as radiation or had some means of trans- 
ferring this energy to the electrome structure of 
the atom 

On the old quantum mechanies, 16 was difficult 
to imagine any method other than that of radiation 
transfer, but the wave mechames suggests that 
there 1s a far more intrmate connexion between 
the nuclear particles and the electronic structure 
The wave functions of the particles 1n the nucleus 
will extend out to a certain extent into the electronic 
region of the atom, and conversely the electromc 
wave functions will exist throughout the nucleus 
As a model, we may think that every electron in the 
atom occasionally passes right through the nucleus, 
and that a nuclear particle might sometimes for a 
very short time be found to be actually outside the 
nucleus 

We have thus no difficulty in seemg, ın a general 





way, how the nuclea1 energy might be transferred to’ 


the electronic system by a direct collision process 
Which process, radiation or collision, 1s predomin- 
ant can only be settled by experiment, and the 
answer given by experiment m this case is fortun- 
ately unambiguous The measurements of Ellis 
and Aston ë of the extent of this internal conversion 
and of the way ın which it depends on the fre- 
quency of the associated radiation show clearly 
that the behaviour 1s 1ncompatible with the radia- 
tion hypothesis, and we are thus led to conclude 
that the collision process ıs the most mmportant 
It wil be seen that this process 1s really a collision 
of the second kind, between an electron and an 
excited nucleus 

The pecuhar interest of this phenomenon hes in 
the fact that ıt represents an easily measurable 
example of direct interaction between the nucleus 
and the electronic system There are several other 
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cases where the interaction between the nucleus 
and the electronic system must be taken into ac- 
count, but only m order to give the finer details 
The importance of the phenomenon of internal 
conversion 18 that the entire phenomenon, even to 
its first approximation, depends upon interaction, 
and that no approach ean be made to ıt with a 
simple point nucleus 

However, quite apart from the mtrinsic interest. 
of this interaction, the phenomenon of intérnal con- 
version seems hkely to provide valuable informa- 
tion about the stationary states ın the nucleus 
The quantity that can actually be measured, the 
internal conversion coefficient, 1s the ratio of the 
probabilities of occurrence of this collision of the 
second kind and of the nuclear radiation transi- 
tion The latter 1s determined mamly by the 
energy difference of the imtial and final states, 
Whilst the absolute energies are mvolved in the 
former In a general way 1t can be seen that the 
internal conversion should lead to a classification 
of the levels responsible for the y-rays, or, 1n other 
words, should enable the y-rays to be associated: 
with a definite part of the nucleus 

While but httle has yet been accomplished along 
these various lines of imvestigation of the nucleai 
levels, ıt ıs certainly true that the most difficult 
step has already been made The problem can now 
be clearly envisaged, and defimte lines of work 
proposed which seem likely to lead to results 
The way appears open to an experimental m- 
vestigation of certain radioactive nuclei, and to 
an interpretation of the experimental results in 
terms of nuclear phenomena 
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An Institute for Experimental Research in Surgery. 


d s to the munificence of Mr George 
Buckston Browne, the Council of the Royal 
College of Surgeons of England will be able to 
build, equip, and maintain an Institute for Experi- 
mental Research ın Surgery, to be known by the 
donor’sname For the building and maintenance 
of such an Institute, and tor the endowment of 
experimental research, Mr Buckston Browne has 
given £50,000, with a promise to make further 
additions until a total of £100,000 1s reached 

This mumficent gift will grve England what she 
now lacks—an institute where surgeons can carry 
out experimental research bearing on ther art 
The Institute 1s part of a scheme which was 
inttiated by the Council of the College of Surgeons 
some years ago, when 1t equipped laboratories for 
surgical research ın connexion with the Museum 
in Lincoln’s Inn Fields The workers now engaged 
m these laboratories have found that their investi- 
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gations are crippled by the lack of a biological 
station or farm in the country where experi. 
mental animals can be maintained and observed 
under the best conditions Mr Buckston Browne’s 
generosity makes the completion of the Council’s 
scheme now possible 

It will be remembered that three years ago 
Mr Buckston Browne acquired Down House, Kent, 
from Prof C G Darwin, F R S , and after restor- 
ing and endowing it, presented it to the British 
Association to be preserved as a memouial to 
Darwin, and for such scientific purposes as the 
Council of the Association might determine TIt 
was Mr Buckston Browne’s o1iginal intention to 
establish the Institute which is to bear his name 
on the grounds attached to Down House, but 
certain cicumstances compelled an alteration of 
this plan The chief of these was that the land 
lying to the west of the Down property and flanking 


FEBRUARY 21, 1931] 


Daiwm’s sand-walk was to be opened up for 
building purposes ‘To save the adjacent fields 
from bemg bult over, Mi Buckston Browne 
stepped in and obtained the freehold of the property 
—]3 acres ın extent It 1s this land which ıs to be 
the site of the Institute It1s possible that arrange- 
ments may be made whereby the new Institute 
and Down House may be lnked so as to work 
together for the advancement of knowledge 

Mr Buckston Browne has recalled the fact that 
John Hunter, the founder of the Museum of the 
Royal College of Surgeons, maintained a farm at 
Earl’s Court for experimental purposes He hopes 
that his Institute will be to modein surgeons 
what Earl’s Court farm was to John Hunter 

Mr George Buckston Browne, the donor, was 
born in Manchester in 1850, the only son of a 
well-known medical man—-Dr Henry Browne, 
physician to the Manchester Royal Infirmary and 
lecturer ın medicine to the Manchester Medical 
School Dr Henry Browne represented the fourth 
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succeeded father, the founder of the family having 
been Dr Theophilus Browne, of Derby, who was 
townsman and contemporary of Dr Erasmus 
Darwin, grandfather of Chailes Darwin M 
Buckston Browne continued the family tradition, 
representing the fifth medical generation In 
1866, at the age of sixteen, he matriculated as a 
student of the University of London, entered Un1- 
versity College, was awarded medals in anatomy, 
chemistry, and midwifery, and gained the gold medal 
for practical chemistry and the Liston gold medal 
in surgery He became a member of the Royal 
College of Surgeons ın 1874, and gained in open 
competition the house-surgeoncy to his hospital 
(University College Hospital), where he served under 
Sir John Erichsen He also taught anatomy under 
Prof George Viner Elhs No one ever trained 
himself more thoroughly for bis profession He 
1s justly proud of the fact that the fortune which 
he now gives for the endowment of research in 
surgery has been gained in the zealous pursuit of 


generation of a medical dynasty where son had , his chosen profession 


Obituary. 


Str AxpDREW BaLrour,CB,K CMG 
d gs death of Sir Andrew Balfour on Jan 30 at 
the early age of fifty-seven years has deprived 
the world of one1t canillafford tolose Hisremark- 
able knowledge of tropical medicine and hygiene, 
the result of yeais of practical experience in the 
field, research ın the laboratory, and intensive study 
of the literature of the subject, had fitted him more 
than any other to be a leader and adviser in any 
movement concerned with the health of our great 
empire Physically he was a powerfully built man 
of striking appearance, with opén, clean-shaven 
face, searching blue eyes, and determined jaw, and 
these attributes, combined with a remarkable per- 
sonality embodymg unbounded energy, enthusi- 
astic devotion to duty, absolute honesty of purpose, 
and an irresistible appeal, brought him not only to 
the high position he held ın his profession, but also 
at the same time into the hearts of everyone who 
knew him His solicitude for the welfare of all, 
both high and low, who worked with him, and the 
personal interest he took in the aspirations or 
difficulties, whether great or small, of anyone who 
came to consult him, endeared him to a host oi 
fiends and admirers From his early days he 
threw himself with fiery zeal into all he undertook 
to do or say 
As first director of the Wellcome Tropical 
search Laboratories in Khartoum and medical 
officer of health of that city, and later, sanitary 
adviser to the Sudan Government, Balfour placed 
the medical and health services of the Sudan on a 
sound scientific basis Later, he established the 
Wellcome Bureau of Scientific Research 1n London, 
and commenced a graphic museum of tropical 
medicine which has developed into the Wellcome 
Museum of Medical Science Finally, he directed 
the building and orgamsation of the London School 
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task, which brought him to the end of his career 
The Gieat War found him with the Medical Ad- 
visory Commuttee, before and after which he made 
various tours of mspection 1n tropical lands 

Outside the particular sphere of his hfe's work, 
Balfour was an omnivorous reader, but biography, 
travel, and adventure pleased him most He was 
a life-member of the Stevenson Club in London and 
Edinburgh, and took an active part 1n 1ts proceed- 
ings What appears to be only a few months ago, 
he gave one of his characteristic lectures, which 
in his modesty he entitled a “ Gossip about Robert 
Lows Stevenson" He even found time to write 
books himself—books of adventure in his early 
day, such as ^ Cashiered, and other War Stories 2 
“ By Stroke of Sword ", “ The Golden Kingdom MS 
and later, books and articles on public health and 
preventive medicine Some of his articles, such as 
those collected ın book form as “ Wai Against 
Tropical Disease ", were of a semi-popular nature 
and appealed to a wide public 

Balfour was an inspiring lecturer He never 
failed to hold an audience by the charm of his lan- 
guage, the graphic pictures he would draw of what 
he had seen ın his travels abroad, his earnest con- 
demnation of what was bad and praise of what was 
good, and the sudden outbursts of wit and humour 
To prepare his lectures he took endless trouble, 
which was often not apparent to those who listened 
to the easy flow of speech, always tinged with an 
accent indicative of his Scottish descent, of which 
he was supremely proud In conversation, with 
his remarkable knowledge of many subjects, he had 
no equal, and, when ın the mood, would recount 
his experiences or tell stories in a manner to 
fascinate his listeners for hours 

No account of his life would be complete with- 
out a reference to his passion for Rugby foot- 


of Hygiene and Tropical Medicine, a most difficult ' ball A former Scottish international, he remained 
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throughout an enthusiastic supporter of the game 
which gave him his most inspiring relaxation 
He championed the Scottish teams in all their 
contests, which he frequently attended, and at the 
time of his death was president of the Scottish 
Rugby Union He loved to ride a horse, a form 
of exercise too seldom available while shooting 
and fishing found their place in his general keen- 
ness for sport when opportunity occurred His 
was a life crowded to the full He did not know 
how to spare himself, though at times he felt the 
burdens which his devotion to tropical medicine 
and hygiene and his good nature prevented him 
from refusing No wonder that a few days before 
his death he wrote to a friend “My own life has 
been such a rush ” 

Andrew Balfour, or simply Andrew, as he was 
to many of his fiiends, was born in Edinburgh on 
Mar 21,1873 His father was a practitioner who 
brought up his family strictly according to the 
old Scottish tradition, and sowed the seeds of char- 
acter which remained ever rooted in his son That 
such upbringing was not unnecessary to curb the 
spirit of adventure in the young ıs well illust1ated 
by the behaviour at family prayers, where one or 
other, during the father's pleadings, would, at the 
risk of severest chastisement, make a silent circuit 
of the room from chair to char Fiom George 
Watson’s College, Andrew passed to the University of 
Edinburgh, where he graduated M B , C M , n 1894 
For a short time he joined his father in medical 
practice, but, as he said himself, this was not his 
“line of country” . Accordingly he went to Cam- 
bridge in the following year with the intention of 
devoting himself to public health He took his 
D PH in 1897, and in 1898 his MD with a gold 
medal at Edinburgh with a thesis on the pollution 
of water by toxic dye-stuffs Finally, in 1900 he 
obtained the BSc im pubhe health During the 
South African War, 1900-1901, he served as civil 
surgeon, gaining the medal with three clasps A 
severe attack of typhoid fever brought him back 
to England more firmly convinced than ever that 
public health was to be his hfe’s work 

Ihe establishment by Mr Henry S Wellcome in 


1902 of the Tropical Research Laboratories at | 


Khartoum and Balfour’s appointment as director | 


gave him his first great opportunity Not con- 
tent with developmg the laboratories, which 
would have been sufficient for a less energetic man, 
he undertook also the work of medical officer of 
health, and m a few years converted Khartoum, a 
former death-trap, mto a healthy city At the 
same time, from his laboratories at the Gordon 
College, he showed not only those around him but 
also the whole of Africa, and, mdeed, the whole 
world, through his well-known reports, what 
organised research could do to improve the health 
of the tropics His samtary rounds were made on 
horseback in the early mormng, while the rest 
of the day was spent at research 1n the laboratories, 
and this routine continued 1n spite of the terrible 
heat and periodic sand storms which smothered all 
in dust As a correspondent, closely associated 
with him in his Sudan days, wrote ‘‘ All this he 
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accomplished in virtue of his combative, vnile, 
truth-loving, honest personality " Occasional trips 
up the Nile and its tributaries gave him oppor- 
tunities for observation on the diseases of the 
native tribes and their domestic ammals This 
convinced him of the utility of a floating labora- 
tory which could take the facilities of modern 
research into the heart of the country, and again 
through the munificence óf Mr Wellcome such a 
laboratory came into being It was ever Balfour's 
hope that similar floating laboratories would be 
established on other great tropical rrvers of the 
world On one occasion his 1esearch laboratories 
were almost completely destroyed by fire, during 
which he displayed the greatest daring in saving his 
records from the flames f 

In research, Balfour devoted himself chiefly to 
the blood and its parasites, describing a number of 
new forms The greater part of his time during 
several years was spent in investigating spiro- 
chetosis of fowls, and he became a convinced 
adherent to the view that spirochetes have a 
granular stage in their life-history He spent many 
hours studying these organisms by dark field. 
ulumination, and actually saw, o1 thought he saw, 
granules thrown off ‘‘ like drops of water from a 
dog’s tail” One of his best papers was on 
fallacies and puzzles in blood examination 

In 1913, leaving behind many who had learned 
to respect and love him, Balfour came to London 
to establish the Wellcome Bureau of Scientific 
Research Here he exhibited the same qualities 
which brought him fame m the Sudan The 
laboratories soon became recognised as one of the 
centres of medical research ın London and—with 
Balfour, with his world-wide 1eputation, as their 
head—as a bureau of information where all and 
sundry were sure of a welcome and of obtammg 
the latest views and facts regarding diseases and. 
health problems in the tropics In the year of 
the foundation of the Bureau he extended his 
experience by a tour of the northern States of 
South; America and the West Indies 

Thé outbreak of the Great War made him rest- 
less to be doing something for his country, and to 
prepare himself for any emergency he entered 1nto 
training with the Old Boys’ Corps In 1915 he 
was m France, and later m the same year, with the 
rank of Laeutenant-Colonel, a member of the 
Medical Advisory Committee in the Near East 
In 1916, as president, he went with the Committee 
to India and Mesopotamia During a few months’ 
leave m England in 1917, which might well have 
been spent ın rest, having realised from personal 
experience the want of a concise account of tropical 
diseases for medical officers, he undertook the task 
of writing for the War Office a small book entitled 
“ Memoranda on Medical Diseases ın Tropical and 
Sub-Tropical War Áreas" He was able to see 
the book through a second and third edition, and 
ts success 18 proved by the recent appearance of 
the fifth edition The value of this book to medical 
officers in the War, most of them untrained in 
tropical medicine, cannot be over-estimated 

In 1917 Balfour was appointed adviser to the . 
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Inspecting Surgeon-General, East Africa In 1918 
he arrived 1n Egypt to undertake the presidency of 
a Public Health Commission to reorganise the public 
health service of that country Later m the same 
year, at General Allenby’s request, he visited 
Palestine to report on the anti-malaria measures 
adopted there 
In 1919 Balfour was again established at the 
Wellcome Bureau of Scientific Research, picking 
up the threads of work which had been interrupted 
by his war service ‘Though settled in London 
from 1919, he was not at rest for long, for in 1921, 
at the request of the Colonial Office, he visited 
Mauritius and ın 1923 Bermuda to advise on the 
health conditions in those islands On his return 
hé took up the directorship of the London School 
of Hygiene and Tropical Medicine, and threw him- 
self with his accustomed energy into every detail 
of construction and organisation of this great 
enterprise For seven years, broken only by short 
visits to the Sudan, Warsaw, and the United States 
and all too short holidays, he laboured unceasingly 
to make his School justify by its teaching and re- 
search the generosity of the Rockefeller Foundation, 
which had made its building possible 
Balfour was a member of numerous committees, 
and from 1925 until 1927 was president of the Royal 
Society of Tropical Medicine and Hygiene, deliver- 
ing as his presidential address an inspiring lecture 
on “Some British and American Pioneers ot 
Tropical Medicine and Hygiene ", which well illus- 
trated the amount of research involved in the 
preparation of oáe of his discourses Writing of 
viewer remarked that ''this does 
than impart instruction It 
one of the serious deficiencies of 
jical curriculum , namely, neglect 
of Medicine Without a good 
is history of hard work and self- 
ulfficulties, how shall the old spirit 
alive and the ancient traditions of our 
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profession be handed on unbroken?” It would 
seem that Andrew Balfour himself had imbibed 
much of the spirit of these old wariiors and had 
carried on successfully the ancient traditions 

In the midst of his great activities, Balfour was 
in constant demand as a lecturer and writer, and he 
rarely refused a request His knowledge of his 
own subjeet was profound, the result of a system 
of annotating current hterature which he com- 
menced in his Sudan days and continued to the 
end, though frequently this 1nvolved working far 
into the night Exhausted and overworked, a 
nervous breakdown brought his labours to a close 
in 1929 Though he fought his mdisposition with 
indomitable courage, the enforced inactivity be- 
came, as he said himself, a vicious circle which 
prevented his recovery 

Balfour received the CMG in 1912, the CB 
in 1918, and, in recognition of the great work 
he had done for our overseas possessions, the 
KCMG in 1930 The University of Edinburgh 
conferred on him the honorary degrees of D Se and 
LL D , the latter of which was also given him by 
the Johns Hopkins and Rochester Universities of 
the United States of America He was a fellow 
of the Royal College of Physicians of London and 
Edinburgh He married in 1902, and leaves a 
widow and two sons, the elder of whom 1s complet- 
ing his medical studies CM W 





WE regret to announce the following deaths 


Prof J S Dunkerly, Beyer professor of zoology in 
the University of Manchester, known specially for his 
researches on the Protozoa, on Feb 11, aged forty- 
nine years 

The Hon Sir Charles Parsons,OM,KCB,FRS, 
whose name is associated particularly with the 
development of the steam turbine, on Feb 12, aged 
seventy-seven years 

Mr W G Robson, lecturer 1n natural philosophy 
in the University of St Andrews, on Feb 16 


News and Views. 


Tur British Industries Fair, 1931, was opened on 
Feb 16, the London Section at Olympia and at the 
White City, the Birmingham Section at Castle Brom- 
wich This year, for the first time, the catalogues of 
the two sections are in the same form, each having a 
classified index in nme languages—Enghsh, French, 
Spanish, Portuguese, Italian, German, Dutch, Swedish, 
and Danish ‘This feature 1s an innovation in the 
Birmimgham volume Advance overseas editions of 
the catalogues were issued on New Year's Day, and 
were despatched to 10,000 business men and potential 
buyers in Europe, Africa, parts of Asia, North America, 
and the east coast of South America, in time for the 
copies to be recerved. before the recipients departed for 
the Fax The buyer from abroad can thus look first 
at the classified index in his own language, from which 
he can obtain a list of firms exhibiting the particular 
goods mn which he 1s interested If he desires further 
information about particular firms, the alphabetical 
list of exhibitors gives him a deseription of everything 
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shown by them The Fair continues to show 16maik- 
able growth This year both the London and Birming- 
ham Sections have more exhibitois and cover a greater 
area than ın 1930 Moreover, the total area of the 
Fair 1s still further mereased by the holding of the 
cotton textile section at the White City, London, for 
which a separate catalogue 1s issued The London 
catalogue, 1t may be noted, contains descriptions of 
the exhibits of about 1200 manufacturers, and the 
Birmingham entries bring the total of exhibitois to 
more than 2000 


Since 16 13 a Butish Industries Fair, only British 
manuiacturing firms are permitted to exhibit, and no 
exhibitor may exhibit articles other than those of his 
own manufacture The Fair, ıt may be remembered, 
1s organised by the Department of Overseas Trade 
and has been held annually since 1915 with the object 
of attracting important oversea buyers and bringing 
them into touch with the British producer The 
Birmingham section was established in 1920 as the 
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British Industiies Fair (Birmingham), and for its 
organisation the Birmingham Chamber of Commerce 
1s entirely responsible , but the two sections constitute 
in effect an annual integrated demonstration that 
Great Britain 1s still ın the forefront of the mdustiia] 
and manufacturing countries of the world At 
Birmingham, the exhibits are those of the heavy 
industries, chiefly hardware and machinery, including 
electiical equipment Theie is also a gas industiies 
section organised undei the auspices of a national 
committee fully representative of the various organisa- 
tionsintheindustry The London exhibits at Olympia 
1ange over a wide and diversified field of the ‘light ' 
industries, including, for example, cutlery, jewelry, 
glassware and china, furniture, toys, leather, scientific 
instruments, chemicals, foodstuffs, and tobacco The 
Empue Marketing Board has an exhibit of Imperial 
food products and raw mate11als, cotton textiles being 
shown separately at the White City There 1s also a 
Brntüsh artificial silk goods exhibition at the Royal 
Albert Hall, South Kensington The stands alone at 
the four exhibitions occupy no less than 610,000 square 
feet of space We hope to give a further account of the 
Fair, with particular 1egaid to the scientific exhibits, 
at a later date 


THE interest of the Rubber: Industiy Bul, which 
passed its second reading ın the House of Commons on 
Jan 30, 1s at least as much in the principle involved of 
a compulsory levy for research purposes as in its 
intrinsic importance to the rubber industry The 
question can scarcely be dissociated from that of the 
position of other research associations In its last 
report the Advisory Council for Industrial and Scientific 
Research alluded to the financial instability associated 
with the voluntary contribution system, and expressed 
the belief that the associations would benefit greatly if 
some equitable form of levy could be substituted In 
the same report, the Advisory Council expressed its 
disappointment that the 1esults achieved by the 
various 1esearch associations are not being applied 
and utilised by the industries to a greater extent In 
spite of the technical nature of the investigations 
carried out, there 1s often a gap between the com- 
pletion of the investigation and the application of 1ts 
results in practice The more progressive firms, 
organised on scientific lines, admittedly profit most 
through their ability to utilise a potentially valuable 
discovery Every investigation, however, that has 
important industrial applications tends to 1aise the 
general efficiency of the industry Under modern 
conditions ‘trade secrets’ are of minor importance, 
and an important advance speedily becomes part of 
the general knowledge and technique in which all units 
share To this extent the small manufacture: may 
derive sufficient benefit to enable him to meet external 
competition to which he would otherwise succumb 


On the bioad issue 1t 1s probably true that, ın view 
of the fundamental scientific work which most of the 
research associations have had to carry out, 16 1s early 
yet to judge of their utility We may admit that 
co-operative ieseaich of this kind ıs under definite 
disadvantages as compared with that carned out 
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by the large industrial units That such research 
associations are doing most valuable work 13s, 
however, not disputed by those who aie in a position 
to know, and not the least service they iendei is in 
encouraging habits of co-operation and of a scientific 
outlook in certain sections of industry which, com- 
pared with those of othe: countries, are notoriously 
backward Whether a compulsory levy can expedite 
what 1s partly educational work has yet to be demon- 
strated It should, in the case of the 1ubber industry 
at any rate, secure the Research Association fiom a 
recurrence of its financial crisis, occasioned by the 
gradual decrease both of the voluntary contributions 
and the grants fiom the Department of Scientific : 
and Industrial Research The proposed contribution 
of the manufacturers 1s limited to one twenty-fifth 
of one penny per pound of raw rubber purchased, and. 
will provide an average sum of £15,000 pei annum for 
five years On last year's 1ubber consumption this 
would be provided by a contribution of not more than. 
one forty-fifth of a penny 


On Feb 28 occurs the centenary of the birth of the 
astionomer Edwaid James Stone, who, for ten ye 
was first assistant to Any at Greenwich, r^ 
afterwards successively Her Majesty's Asty ureu9 
the Cape of Good Hope and Rads"jopun 9oIpL oes 
Oxford Stone also served as seciyg JO odpe[AOU*X 
Astionomueal Society, in 1868 was £1oysrgj 944 19 
medal, and during 1882—84 se ved'asjova Kxeutpio 9y} 
his ten years at the Cape, he obser Jo sn soysruo pe 
eclipse of Apiil 16, 1874, and the 91001 BuryyOULOs 
Dec 8, 1874, and eight years later Wol g 'o1ngo9[ STUF 
the supermtendence of the woik o 
expedition to observe the transit 
reduced and published the observa 
Cape by his predecessor, Maclear, 
systematic survey of the southern 
south pole to 115° NPD His fn 
tained 12,441 stars, and it was for this 
was awarded the Lalande Medal of the Pais Aca 
of Sciences Stone died at the Radcliffe Observatoi 
on May 9, 1897 
















In the Quarterly Review for January is an article by 
J M Hone on “The Royal Dublin Society and its 
Bicentenary”? A Dublin Philosophical Society, with 
aims similar to those of the Royal Society of London, 
was founded by Wiliam Molyneux, and Sir Wilham 
Petty had been president, but ıt had ceased to exist 
owing to the Insh Civil Wai which followed the 
deposition of James II From its ashes, however, 
may be said to have sprung the Dublin Society, of 
which, on its formation in 1731, the public-spinted 
Thomas Piior was the first secretary Its interests, 
the promotion of agnculture, manufactuies, arts, and 
sciences, quickly made the Society of importance. 
** It attracted to itself ", said Lecky, “a considerable 
number of able and public-spnited members, and it 
was iesolved that each member, on his admussion, 
should select some particular branch, either of natural 
history, husbandry, gardening, or manufacture, should 
endeavour as far as possible to make himself a complete 
master of all that was known conceining it, and should 
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diaw up a report on the subject " Granted a charter 
in 1750, the ‘ Royal’ title was assumed in 1820 For 
many years the Society had as its house the Dublin 
mansion of the Duke of Leinster, but this was taken 
over-3in 1923 by the Free State and converted into 
Parliament buildings, and the activities of the Society 
aie now all concentrated at the fine premises at Balls- 
budge With a variety of interests to serve, " the 
main work of the Society has been, and 1s still, the 
promotion of the agricultural interests of the counti y "' 


To choose a popular, though maybe difficult subject, 
to invite contributions thereon from well-qualified 
experts, then to stage a discussion in the inspiung 
setting of an ‘ exposition ', congress, or the hke, 1s a 
tiuly American custom and one which, though by 
no means contrary to academic or technical policy 
in Great Britain, 1s perhaps not quite so frequently 
in evidence here as ıt might be The Institution of 
Petroleum Technologists spongoied such an event on 
Jan 13, and thereby added what has long been wanted 
to complete the already detailed American picture 
of salt technology in its relationship to petroleum— 
the Eurasian evidence Not that European scientific 
workers have been backward either m their study of 
salt bodies, in their presentation of theories of more 
universal application, or 1n their published views , but 
to some extent the Gulf Coast occurrences have tended 
m the past to sway opinion (largely by the volume 
and detail of publication devoted to the subject, also 
influenced by the magnitude of modern geophysical 
explorations ın that region), and 1t’was time that the 
even balance should be 1estored 


THAT we yet have much to learn of this fascinating 
subject, and that North Germany, Rumania, Persia, 
and even lesser-known regions in the remoter parts of 
Asia have much to teach us, especially 1n connexion 
with salt-oil association, 1s generally conceded, so that 
the papers presented in London were timely J 
Romanes discussed the salt domes of North Germany , 
Di G M Lees dealt with some depositional and de- 
formational problems of salt, F G Clapp contmbuted 
what we may perhaps term the ‘laison’ paper on the 
Gulf Coast, without which no discussion of natwal 
salt bodies would seem complete, J V Harrison 
described the salt domes of Persia, probably the 
classic region of visible saline achievements, Dr A 
Wade dealt with intrusive salt bodies in coastal Asia, 
South-West Arabia, E de Golye: directed attention 
anew to the origin of Gulf Coast salt domes, L Owen 
brought forward some ‘moot pomts’ in current 
theories, Dr € Schmidt wiote on the salt dome area 
of Celle, Germany, while C Sundberg gave an account 
of recent geo-electrical methods 


THE centenary of the death of Henry Maudslay. 
the eminent mechanician and engmeei, which was 
noted in NATURE, Feb 14, p 245, was commemorated 
on Sunday, Feb 15, by a special service in St Mary's 
Church, Woolwich, in which Maudslay was married 
and in the churchyard of which he is buried The 
service was conducted by the Recto: of Woolwich, 
Canon A M Pickering, and was attended by the 
Mayor of Woolwich, Councillor Miss G E Walters, 
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members of the Borough Council and various societies, 
and by 1iepresentatives of the Maudslay family 
Duiing the service, Mi F Carnegie, Superintendent 
of Woolwich Aisenal, in which Maudslay began work 
at twelve years of age, gave an address on the work 
and character of Maudslay, making especial reference 
to his improvements in the lathe and their gieat 
influence on the development of machine tools 
Though Maudslay’s life was mainly spent 1n London, 
he always retained a great affection foi his native 
borough, and ıt was therefore only fit that Woolwich 
should honour his memory Aftei the service, the 
mayor, on behalf of the Newcomen Society, laid a 
wieath on Maudslay’s tomb In works of reference 
the date of Maudslay’s death 1s given as Feb 14, 
but the date on the monument is Feb 15 In view 
of the fact that the monument commemorates other 
members of the family and that 1t was erected soon 
after Maudslay's death, ıt may be taken that Feb 15 
is the correct date 


THE short-wave broadcasting and wneless telephone 
and telegraph duplex station which has been supplied 
by Marconi’s Wireless Telegraph Company to the 
Vatican City, and was formally maugurated with a 
Latin speech by His Holiness the Pope on Feb 12, 
has a world-wide range In its main features, 
the transmitter follows the design of the Marconi 
short-wave high-speed beam transmitters, which are 
used in the British Imperial beam stations, and ıt 
was manufactured at the Marconi Works at Chelms- 
ford The complete installation consists of four 
main panels, designed for telephony and high-speed 
telegraphy on eithei 19 84 or 5036 metres On 
telephony the tiansmuüttei is rated to deliver from 
8 to 10 kilowatts of unmodulated carrier wave energy 
to the aerial feeder system, the output depending 
shghtlv on the wave-length used On continuous 
wave telegraphy the 1ating 1s from 13 to 15 kilowatts 
to the aenal feeder A special Maiconi type of 
vertical short-wave aerial is used for t:ansmitting, 
there being a separate aerial foi each wave-length. 
The transmitting 100m 1s situated in a part of the 
grounds imn the Vatican which is surrounded by a 
Roman wall 45 ft high, while the masts, 200 feet ın 
height, are placed outside this wall In order not to 
destioy the amenities of the Vatican gaidens, a 
tunnel 141 feet long has been constructed under the 
Roman wall to accommodate the feeders connecting 
the transmittei with the aerial A special receiver 
secures good telephone and telegraph duplex com- 
munication between the Vatican City and any part 
of the world, telephony being possible from any 
telephone installation in the Vatican City This 
receiver 1s situated in one of the rooms of the trans- 
mittang station and utilises a vertical aerial placed 
at a distance of only & few yards from the sending 
aerial and. suspended from the same triatic 


In World Power for February an interesting account 
is given of the South Scotland Electricity Scheme 
(1930) The area covered by the scheme is 4308 
square miles and the population is nearly 256,000 
The stations selected by the Central Electricity 
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Boaid for operation are a thermal station at Gala- 
shiels and five watei-power stations in Galloway 
Little of this district has been developed electrically, 
but much of ıt consists of forest and moorland [It 
is hoped that by 1935 the water-powe1 stations will 
develop 102,000 kilowatts It ıs anticipated that 
much of this power will be absorbed in the Cen. 
tral Scotland and North-West England areas The 
construction of the watei-power stations may be 
postponed, however, unless the non and steel, coal, 
and shipbuilding industries ın Central Scotland and 
the cotton industry in North-West England improve 
The operation of the watei-powei stations 1s pumarily 
intended to help the supply at trmes of ‘ peak’ load 
The commissioners have planned an extension of 
this system so as to connect ıt with the North-East 
England Scheme at Newcastle It 1s very desirable 
that such a line should be constructed as soon as 
possible, owing to possible future requirements of the 
London and North-Eastern Railway The noithern 
district of Northumberland, which ıs without an 
electricity supply, could also be served Although 
this 1s desn able, 16 does not seem attractive at present 
from the financial point of view The capital charges 
of the water-powe1 stations are heavy It1s estimated 
that the cost to the Board will vary from 0 38d pei 
unit in 1934 to 0 34d per umtin 1943 The average 
price to the consumer will be less than 0 5d per unit 


On Feb 11, M1. E L Gardiner gave a lecture to the 
Television Society on “The Stenode Radiostat and 
its Application to Television" This type of trans- 
mission has not yet been tried experimentally, but 
from a mathematical consideration of the problem 
it appears possible to generate a signal to which 
only the stenode will respond, and which, even 
when superimposed on ordinary transmissions, will 
cause no- interference In its simplest form the 
stenode radiostat 1s a very shaiply tuned receiver 
A wneless receiver with a very peaky resonance 
curve, however, gives a repioduction which 1s 
woolly, due to the attenuation of the higher fie. 
quencies consequent on the sharp tuning To correct 
this, the low frequency amplifier in the stenode 1s de- 
signed to emphasise the higher frequencies, so that 
the final output 1s fairly even throughout the audible 
range Sharp tuning in a straightforward circuit 
causes, among other difficulties, instability, and to 
overcome this the superheterodyne punople 1s used 
With this circuit selectivity can be made as keen as 
Is necessary, simply by 1edueing the frequency of the 
intermediate amplifier, and this without alterng 
the form of the resonance curve By using the 
superheterodyne circuit with six valves and compara- 
tively simple tuning ariangements, a satisfactory 
separation of stations only two kilocycles apart can 
be secured For a similar result with a band-pass- 
filter circuit at least six ganged circuits are necessa: y 
A better method of employing the stenode principle 
1S to insert a quartz crystal, cut to resonate at the 
required frequency, ın the circuit of the intermediate 
amplifier ‘This, due to the fact that the crystal acts 
as a very high resistance to all frequencies but its 
resonant frequency, gives a much sharper tuning, 
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and makes it possible to get almost any degree of 
selectivity 


In his Friday evening discourse delivered at the 
Royal Institution on Feb 13, Prof F L Hopwood 
discussed ultra-sonies or inaudible sound Sound ıs, 
of course, produced whenever a vibrating body ıs 
placed in a material medium, whether the latter 1s a 
solid, aliquid,oragas For sounds to be audible, the 
vibrations must not only be of sufficient amplitude, 
but also theu frequencies must he within the range 
20—20,000 Disturbances of the same type as sound- 
waves but having frequencies exceeding 20,000 vibia- 
tions per second are termed ultia-sonic Remarkable 
effects are obtained when sound-waves of great 
intensity, and frequency of about half a million, are 
geneiated in an oil bath by means of a quartz crystal 
set into resonant vibration by a thermionic valve 
oscillator Acoustic 1adiation pressure exerted on 
the free surface of the oil may raise ın ıt a mound 
several centimeties or even inches in height, and 
cause 1t to erupt droplets like a miniature fountain 
On plunging vessels of appropriate form into this 
mound of oil, vibrations of gieat intensity may be 
communicated to the walls of the vessels, or, through 
the walls, to liquids contamed ın them Following 
the methods of Langevin, Boyle, and Wood and 
Loomus, demonstrations were given of reflection, 
refraction, and interference of sound waves of short 
wave-length, the produetion of bubbles and ex- 
pulson of dissolved gases from liquids, acoustic 
distillation , transverse vibrations in solids accom- 
panied by anomalous movements of dust particles, 
flocculation of suspended matter and production of 
emulsions, acceleration of chemical action, pronounced , 
thermal effects , remarkable effects produced on plants, 
bacteria, muscle-nerve pieparations, and on living 
organisms such as planania and fish 


Iw view of the pessimistic opinions often expressed 
regarding some of our industries, the figures relating 
to steel production recently given by Mr W B 
Jones, at the first annual general meeting of Steel 
Industries of Great Britain, Ltd , are of considerable 
interest One aspect of the steel industry 1s reflected 
in the total amounts of steel produced in Great 
Britain, Western Europe, and the whole world re- 
spectively Taking the three years 1913, 1925, and 
1929, the figures for Great Britain were 1,660,000, 
7,390,000, and 9,640,000 tons, for Western Europe 
20,670,000, 25,440,000, and 34,990,000 tons, and 
for the world 75,150,000, 88,930,000, and 118,300,000 
tons After refering to the disadvantages steel- 
makers suffer from, Mr Jones said, “ 1t 1s surprising 
to find how well the British steel industry has 
stood up against these handicaps” “In 1929, a 
year in which Western Europe was able to take full 
advantage of the handicaps in its favour, produc- 
tion of British steel not only reached its highest 
figure, but the relation of its production to that of 
itself and Western Europe added together, which in 
1913 was 23 per cent, in 1929 was only reduced to 
21 6 per cent" Though not referred to by Mr Jones, 
1t may be remarked that Great Britain has to import 
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& considerable proportion of the iron ore used, in 
1928, 11,261,000 tons of ore were produced in the 
country and 4,439,000 tons :mported 


THE Pharmaceutical Society’s second conversazione 
was held in the Society's house 1n Bloomsbury Square 
on Feb 10 The whole of the premises, including the 
School of Pharmacy, the libiary and museum, the 
pharmacological laboratories, and the research labora- 
tories, were thrown open The council chamber con- 
tamed an exhibition of portraits of pharmaceutical 
interest and. old pharmaceutical apparatus and equip- 
ment Among the exhibits in the laboratories were 
the following diagrams showing the method of 
estimating the absorption of calcium through the 
intestine, giowth charts of animals suffering from 
a deficiency of vitamins, methods of distinguishing 
between vitamins B, and B,, a demonstration of 
iecent work showing that carotene is changed to 
vitamin A in the animal body, the latest forms of 
pharmaceutical apparatus under working conditions , 
army and navy pharmaceutical equipment, samples 
of crude drugs about to be added to the Bntish 
Pharmaeopona and the British Pharmaceutical Codex, 
the use of the quartz lamp for detecting adulteiants 
in drugs, the syntheses of various organic chemical 
drugs, including camphor, salvarsan, and anesthesine 


Tug Council of the National Museum of Wales, 1n 
spite of the financial stringency of the times, continues 
to pursue a strong policy in regard to the erection of 
the museum buildings Bearing in mind that the 
Government grant of £50,000 promised in 1928 was 
conditional on the full building programme of ap- 
proximately £150,000 being proceeded with, the 
Council has proceeded with the second portion of 
the scheme The estimated cost is £81,987 The 
sums in the hands of the Council are insufficient, but 
the councillors go forward believing that then country- 
men will support them in their endeavours The 
past financial year brought excellent contributions, 
amounting in all to £26,767, and Cardiff City Council 
voted the munificent sum of £21,000, to be spread 
over a period of seven years A considerable sum 
still remains to be collected, and during the course 
of the present year every effort will be made to secure 
the balance We trust that the effort will be abun- 
dantly successful, the Welsh National Museum has 
set a new standard for museum construction in 
Great Britain, and the energy, foresight, and faith of 
the members of its council deserve every encourage- 
ment 


THE scheme for the awaid of the “ Bert Railway 
Trust Fellowships for the Two Rhodesias " has now 
been completed This scheme has been made possible 
by the provisions of the will of the late Sn Otto Beit 
and offers facilities fo1 two years’ post-graduate work 
for three candidates The fellowships will be tenable 
at any university or institution, approved by the 
trustees, 1n South Africa, Great Britain, the Oversea 
Dominions, Europe, or the United States of America 
Each fellowship 1s valued at £250 per annum if held 
in South Africa and £375 per annum if held over- 
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seas Preference will be given to South Africa, if the 
suggested course permits The chairman of the 
advisory board foi the admunistiation of these fellow- 
ships ıs the Governor of Southern Rhodesia Applica- 
tions tor information of conditions, ete , with reference 
to the fellowships (one of which 1s that the applicant 
shall have resided in Northern or Southern Rhodesia 
for three full years prior to application) should be 
made to the Secretary, Advisory Board, Beit Railway 
Trust Fellowships for the Two Rhodesias, P O Box 
No 4, Bulawayo, Southern Rhodesia 


Tue after-shocks of the New Zealand earthquake 
are becoming less frequent and less violent, though 
strong earthquakes on Feb 8, 12, and 13 brought 
down some already damaged houses at Napia A 
harbour oiticial reports that although the bed of 
Napier harbour rose during the earthquake ıt has 
since subsided gradually It appears to be still 
about 7 feet above its former level, but coastal 
steamers will be able to use the harbour, though 
additional dredging will be necessary The latest 
reports show that 133 persons were killed at Napier, 
71 at Hastings, and 36 elsewhere 


MADAME CunrE has been awarded the Cameron 
Prize of the University of Edinburgh for 1931, in 
recognition of the important therapeutic advances 
that have been made 1n recent years as a result of her 
discovery of radium 


THE Council of the Iron and Steel Institute has 
awarded the Bessemer Gold Medal this year to Sir 
Harold Carpenter, professor of metallurgy in the 
Royal School of Mines, Imperial College of Science 
and Technology, London The award 1s made in 
recognition of distinguished {services rendered by 
Sir Harold Carpenter ın the advancement of metal- 
lurgical science, and of the valuable research work 
performed by him in relation thereto 


AT the annual general meeting of the Quekett 
Microscopical Club, held at 11 Chandos Street, 
Cavendish Square, W 1, on Feb 10, the following 
officers and new members of committee were elected 
President Mr J Ramsbottom, Hon Treasurer Mr 
C H Bestow, Hon Secretary Mr W S Warton, 
Hon Reporter Mr A Moiley Jones, Hon Librarian 
Mr C HE Caffyn, Hon Asst LInbraran W P 
Sollas , Hon Curator Mr C J Sidwell, Hon Asst 
Curator Mr R G Evans, Hon Hditor Mr W S 
Warton, New Members of Committee Mr R G 
Evans, Mr W J Lloyd, Mr J M Offord, Mr D J 
Scourfield 


WrrH reference to the review of his book on 
“ Fourier's Serres and Integrals" (Ed 3) which ap- 
peared in NATURE, Oct 25, 1930, Prof H S Carslaw 
has written pointing out that the reviewer wrongly 
gives him credit for noticing that a certain Wilbraham 
in 1848 anticipated Gibbs’s discovery in 1899 of 
the property now generally known as “ The Gibbs 
Phenomenon’? Wilbraham’s paper was cited by 
Burkhardt ın his article on “‘ T1rigonometrische Reihen 
und Integrale " 1n the ' Ene d math Wiss ” (Bd 2, 
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Tei 1, 2 Halfte, p 1049, 1914), and there 1s also a 1e- 
ference to the matter in the aiticle by Hilb and Riesz 
in Dd 2, Tel 3, p 1203 (1924) Prof Carslaw’s 
attention was directed to Wilbraham’s paper by 
Prof G N Watson 


A USEFUL statistical summary entitled the “Mineral 
Industry of the British Empire and Foreign Countries ” 
has been compiled by the Imperial Institute (HM 
Stationery Office, 5s 6d) The volume includes 
statistics for 1927, 1928, and 1929, where available, 
for some fifty minerals Under each heading are given 
the total production for each producing country, and 
the imports and exports for all countries Minerals 
are arranged alphabetically Quantities are given 
in tons, hundredweights, o1 pounds The uniformity 
with which the statistics are given much facilitates 
use and comparison, and the volume should meet 
with wide acceptance An appendix gives lists of 
statistical publications for each State 


A CATALOGUE (New Series, No 24) of some 1400 
second-hand works on natural history, classified under 
the headings of periodicals and publications of learned 
societies, zoology, botany, geology, mineralogy, mining, 
etc , astronomy, chemistry, etc , and Limneana, has 
just been published by Messrs Wheldon and Wesley, 
Ltd, 2 Arthur Street, W C 2 


APPLICATIONS are invited for the following ap- 
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An assistant lecturer in the Department of Mathe- 
matics and Physics of the Polytechnic, Regent Street 
— Ihe Directo. of Education, The Polytechnic, 
Regent Street, W 1 (Feb 27) <A forestry inspector 
under the Department of Agneultuie of the Insh 
Fiee State-—The Secretary, Civil Service Commis- 
sion, 45 Upper O'Connell Street, Dublm, C 8 (Feb 
27) A lecturer in pathology m the Department 
of Pathology and Bacteriology of the University 
of Leeds— 'The Registrar, The University, Leeds 
(Mar 2) A male senior lecturer in the Department 
of Education of King’s College, London—The Secre- 
tary, King’s College, Strand, W C2 (Mar 6) A 
chief designer in the Design Office of the Depart- 
ment of Technical Education of the Egyptian 
Ministry of Education—The Under-Secretary of State, 
Ministry of Education, Cairo, Egypt (Mar 9) A full- 
time teacher ın the Department of Chemistry of the 
West Ham Municipal College—The Principal, West 
Ham Municipal College, Stratford, E 15 (Mar 14) 
A temporary hydrologist and a temporary biologist 
under the Ministry of Agriculture and Fisheries, for 
research work in connexion with the survey of new 
fishing grounds by HM S Challenger—The Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, S W 1 (June 1) 


ERRATUM —NatTuRE, Feb 14, p 237, col 2, hne 
3, for “raise the temperature” read “lower the 


pomtments, on oi before the dates mentioned — | melting-point ”’ 


Our Astronomical Column. 


Bright Meteor Photographed —The Journal of the 
BAA for January contams a reproduction of an 
interesting photograph of a bright meteor, obtamed 
on Sept 19, 1930, by E H Collinson at Ipswich 
The meteor was observed visually by Mr J P M 
Prentice at Stowmarket From a combmation of the 
two, Mr A King has deduced the path of the meteor , 
the speed came out 24 m ps, which 1s 3 m ps less 
than the parabole speed The luminous fhght began 
at a height of 79 miles, and ended at one of 54 miles 
The photograph indicates three explosions, after 
each of them the track on the plate suddenly widened, 
and then gradually grew narrow again, the calcu- 
lated heights at the explosions are 683, 61, and 58 
miles respectively The path produced ended ın the 
sea, 16 miles south-east of Brightlmgsea The m- 
chnation of the path was 52°, and the perthelion dis- 
tance 0 34 umt The motion was ward Most 
meteor photographs have been obtained accidentally 
on plates exposed for other purposes, but Mr 
Collmson uses a specially constructed automatic 
camera for the purpose of securmg them , he 1s to be 
congratulated on this fine result 


Pluto —M Mhuneur, assistant at the Paris Observa- 
tory, contributes an article on Pluto to L’ Astronomee 
for December, im which he directs attention to the 
two remarkable relations between the orbits of Pluto 
and Neptune 

(1) Their periods are almost exactly in the ratio 
3 to 2 This relation may be rendered quite exact 
when the period of Pluto ıs known with great ac- 
curacy 

(2) They have very nearly a common line of apsides, 
the perihelion of Pluto bemg ın longitude 223° 14 6’, 
and the aphelion of Neptune 224? 1 1’, both for the 
equinox of 1930 0 

If they were simultaneously on the apse-line, there 
would be a type of regular periodic motion, but this 
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1s not actually the case It is mteresting to note that 
in the two other pairs of imterlocking orbits with 
which we are acquainted, satellites VI and VII of 
Jupiter, and satellites VIII and IX of J upiter, the 
apojoves of each pair are roughly opposite to each 
other It is difficult to think that the relationship 
can be permanent m the case of Neptune and Pluto, 
as the perturbations that they undergo from the 
other planets must be decidedly different 


Nakamura’s Comet —Bulletzn No_ 183 of the 
Kwasan Observatory, Kyoto, gives some moro par- 
ticulars about this comet It was discovered photo- 
graphically on Nov 13 on plates taken with the 11 
cm triplet lens, and was then of magnitude 13 5 
Mr Nakamura observed ıt visually on Nov 16, noting 
that 1t appeared fairly sharp and somewhat elongated 
The following photographie positions are given, pre- 
sumably for the equinox of 1930-0 


RA N Decl 
1930 Nov 13 57635 UT 340m 41 44s 18° 53% 25 4” 
14 51980 3 37 5269 18 41 10 
15 56116 3 34 5186 18 28 125 


The parabolic elements deduced from these by Mr 
Y Sibata were telegraphed to Europe, and have 
already been published ın NATURE 

The seconds of RA on Nov 13 were printed as 
14 m the circular, but ıb 1s fairly evident, botn by 
comparison with the telegraphed position and by 
differencing from the ephemeris, that 41 1s correct 

This comet must have faded very rapidly, as Prof 
G van Biesbroeck made a careful search at Yerkes 
Observatory after receiving the telegram, but could 
not find 1t 

Kwasan Cuc, 181, notes that a 25 cm photo- 
graphic reflector, focal length 95 em, has been m- 
stalled at Kwasan for photographing comets and 
asteroids 
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Research Items. 


The Eskimo —Dr Aleš Hrdhčka reports, m the 
Forty-siath Report of the Bureau of American Ethno- 
logy (1928-29), on a journey among the Eskimo of 
Alaska which lasted from May to September 1926 
His object was to make an anthropological survey of 
the Eskimo, ın the hope of filling ın some of the gaps 
m our knowledge of this people which, up to the 
present, vitiate the conclusions which have been 
drawn as to their origin and affinities The conclu- 
sions at which 1t has been possible to arrive are as 
follows The Eskimo throughout their territory are 
one and the same people The strain 1s fundamentally 
related to that (or those) of the American Indian 
It 1s also undoubtedly related to the yellow-brown 
strains of Asia In many respects the Eskimo are 
remarkably alike over their whole territory—in such 
characters as pigmentation, build of body, physio- 
gnomy, large brain, fullness of forehead, largeness of 
face and lower jaw, ete They differ ın details such as 
stature, form of head, and breadth of nose ‘The 
distribution of these 1s of some significance , but be- 
tween east and west, where the extremes are found, 
there 1s a 1egular gradation without significant inter- 
ruption This ıs due not to admixture but to adapta- 
tion and differentiation They suggest a moderate 
stream of people, rooted ın Asia, of fairly broad but 
moderately high head, of good medium stature with a 
mesorhine nose, and other characteristics ın common, 
reaching America from north-easternmost Asia after 
the related Indians, spreadmg along the coast until 
blocked by the preceding Indian tribes, and gradually 
modifying physically in adaptation to the environment 
and conditions ‘The evidence shows that, with the 
exception of some irregularities, the more highly 
differentiated and divergent the Eskimo becomes, the 
greater the gap between him and his Indian neighbour 
The facts pomt, therefore, to the original identity of 
the source from which the Indian, more particularly the 
latest branches, and the Eskimo were derived, and to 
the identification of this source with the palæo- 
Asiatic, yellow-brown peoples of lower northern Asia 
The differentiation of the Eskimo from this source 
must have proceeded over a fairly long time, and 
probably began on the northern coasts of Asia 


Supervision and Morale —The Journal of Industisal 
Psychology (vol 5, No 8) gives an account of an ex- 
periment in supervision and morale by Mr Elton Mayo, 
the object being to study the effect on employées 
of controlled changes in conditions of work Six 
girl operatives domg standardised mechanical routine 
work for forty-eight hours a week were selected at 
random, and placed under test conditions for three 
years <A supervisor was installed to observe non- 
expermnental influences Then various changes were 
introduced, for example, segregation ın test room, pay- 
ment at special gang-rate, rest pauses, five-day week, 
and so forth The result showed a steady umprove- 
ment, measured in terms of output, which was con- 
tinued even after resuming original conditions Con- 
trary to anticrpation, it appeared that none of the 
controlled conditions was significantly responsible for 
the mmprovement, which appeared to be attributable 
to the mental attitude of the workers towards the 
supervisor Periodic examinations of blood pressure 
and pulse rates revealed that a state of equilibrium, 
not one of constant effort, was that 1n which the best 
work was produced this was equally true ın the 
mental sphere, where the supeivisor's tact and capa- 
city for hstening sympathetically were important 
The details of the investigation, and relevant graphs 
given, are illustrative of the investigator's thorough 
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work, but the experiment would have been of more 
scientific value had adequate control-groups been 
deseribed to the same extent 


The Creeper Fowl —Further genetic expernmnents 
by Landauer and Dunn (Jour Genetics, vol 23, No 
3) confirm their hypothesis that the condition 1s lethal 
when homozygous They have obtained creeper fowls 
from America, Scotland, Germany, and the Marquesas 
Islands Crosses were made between these four 
strains, which indicated that the same mutation 1s 
present in each All the bones of the legs and wings 
are shortened 1n this type, the tibia 1s strikingly bent, 
and the fibula much enlarged This condition 1s m- 
herited asa simple dommant to normal Breeding tests 
show that all creeper fowls are heterozygous , when 
mated together they give about 2 creepers 1 noimal, 
and about 25 per cent more embryos die duumng the 
first sıx days of incubation than im the case of out- 
crosses These homozygous lethal embryos were 
identified They show a great retardation 1n. develop- 
ment on the third day of incubation, and a photograph 
1s given for comparison with a normal three-day chick 
A small number of these embryos, especially from 
crosses between different creeper strains or from out- 
Grosses with normals, may develop nearly to the 
hatching time , but they show a condition of phoco- 
mela similar to that known m man and other 
mammals ‘This 1s apparently the first tume phoco- 
melia has been observed 1n birds 


Scottish Tunicates —Dr H Thompson, in his paper 
“ The Tunicates of the Scottish Area, I " (Fishery 
Boa d for Scotland, Screntrfic Investgatvons, No 3, 
1930), has begun a systematic survey of the tunicates 
found im the area worked by the research vessels of 
the Fishery Board for Scotland, with special reference 
to the distribution and ecology of the species He 
fully realises that a knowledge of the live animal with 
its eggs, larval and post-larval stages 1s of the greatest 
importance ın classification, and the fact that he has 
been able 1n most cases to study each species in this 
way makes his work specially valuable He also 
lays great stress on the proper preservation of the 
animal, a precaution often much neglected Certain 
ascidians are ımportant as fish food For example, 
haddock ın some districts, such as the Moray Firth, 
may feed on half a dozen species and at times almost 
exclusively on Ascidia scabra An exact mapping of 
the distribution of all animals preyed upon by fish is 
very desirable Natural barriers, such as a definite 
change of temperature where two waters meet, must 
affect both the fishes and their food Indeed, the food 
1s probably one of the most important factors m the 
distribution of fish It 1s shown that there 1s such a 
natural barrier at or near a region to the south-east 
of Iceland where within a few miles the temperature 
of the water undergoes a sudden change from boreal 
to arctic conditions The haddock on each side of 
this barrier grow at quite different rates, and the 
change, at any rate im the ascidian fauna, 1s complete 
The chief object of the work 1s to show which species 
are found under typical conditions These ' critical ' 
species, or ‘ test’ species, are specially studied, whilst 
others which are able to exist under more varied con- 
ditions are of secondary importance The species are 
divided into boreal and arctic, and subdivided into 
boreo-aretie, north, south, east, and west boreal 
The systematic part classifies the tunicates to orders, 
further classifies the sedentary forms, and describes 
the first order, Ptychobranchia, with the two families, 
Molgulide and Pyuride 
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Culture of Sponges and Oysters —Two recent parts 
of Abderhalden’s comprehensive “ Handbuch der 
biologisches Arberitsmethoden " (Abt 9, Teil 5, 
Heft 4, Lief 326, Heft 5, Lief 333) continue the vol- 
ume describing the culture and methods of rearing of 
marme plants and animals Lief 326 deals with 
sponges, ccelenterates, mollusca, and crustacea, whilst 
the oyster alone occupies Lief 333 Only a few 
sponges have so far been reared from the egg, and 161s 
very difficult to find suitable food for them This 1s 
the main problem m the rearing of all marme anunals, 
successfully solved for many forms by the diatom 
cultures of Allen and Nelson, but there still remam 
many invertebrates which ın their first stages are too 
small to use these diatoms In such cases minute 
flagellates and the active spermatozoa of Fucus are 
recommended Unfortunately, however, the latter 
live scarcely longer than a day and so have to be 
frequently renewed, and cultures of flagellates are 
not so easy to maintain as cultures of diatoms Much 
work.1s still needed on these points, although 1t 1s very 
interesting to see how much has already been done 
and how many invertebrates have been reared Here, 
echinoderms come first and several species have been 
brought through all the larval stages on the diatom 
Natzscha These have already been described in a 
former part (Lief 278) 
Dr Hagmeier and Dr Kandler say much about the 
rearing of molluscs, most of which must have very 
minute food in their early stages Ccelenterates 
usually require animal food such as Copepod and 
Cirripede nauphi and other small planktonic forms 
Crustacea, such as crab zoew, seem to prefer very 
young larval molluscs and may eat the planule of 
worms and echinoderms Oyster larvas form an ideal 
food for crab zoex, the older larve eating small 
crustacea or pieces of shrimp, prawn, or mussel 
Vessels and aquaria of all kinds for rearmg are fully 
discussed, and apparatus for collecting the various 
animals Commercial rearing ıs also described, especi- 
ally with regard to sponges and oysters 


A Natural Species- Hybrid in the Genus Geum —A 
careful study of the well-known hybrid between 
Geum urbanum and G rwale, which goes under the 
name of G «ntermedvwm and has long been recognised 
as a natural species-hybrid, has been made by E M 
Marsden-Jones (Jour Genetics, vol 23, No 3) By 
crossing the two species experimentally the F, genera- 
tion was found to be practically uniform but not 
intermediate between them except 1n three characters 
Six of the rwale characters were dommant, including 
the presence of plumose hairs on the styles, antho- 
cyanin ın the flowers, and the flowers pendulous, 
while two wbanum characters appeared in the 
majority of plants The back-crosses of «ntermedvum 
to both species have been studied, as well as the F, 
generation from the original and the back-crosses 
The evidence of segregation imn many characters is 
clear , but sumple Mendelian ratios were not obtamed 
The 1ieeiproeal crosses between intermedvum and 
urbanum gave identical results 4 plants were tnter- 
medium, 2 urbanum, and 88 very lıke urbanum These 
hybiids also exhibited a new type of short plumose 
har When a plant of this back-cross 1s selfed, segre- 
gation takes place m number of glands, colour of 
petals, and type of flowers The back-cross anter- 
medvum x1 wale, on the contrary, when selfed, shows 
very little segregation A colony of such plants was 
studied at Bradfield, Berkshire, on the River Pang, 
where this hybrid appears to have established itself 
and largely replaced rivale 


Exploration in East Greenland —A small expedition 
aided by the Norwegian Government visited East 
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Greenland in the Veslekarı under the leadership of 
A K Orvim durmg the summer of 1929 The objects 
were largely scientific, and a certain amount of correc- 
tion of the charts was accomplished between Sabine 
Island and Davy Sound The results are outlined, 
in Norwegian, m Norges Svalbard- og Ishavs-unde - 
sokelser, iMeddelelse, No 11, which also contains a 
map One of the important ams of the expedition 
was to obtain a number of musk-ox calves, which were 
to be sent to Spitsbergen, where the musk-ox does not 
exist at present In the absence of wolves in Spits- 
bergen the musk-ox should thrive well ın places where 
grasses are fairly abundant m the vegetation 


Geology of Uganda —The Annual Report of the 
Geological Survey of Uganda for 1929 contains many 
features of unusual interest, one of the most notable 
bemg a geological account of a journey from Lake 
Tanganyika to Entebbe, undertaken by A D Combe 
A general description of the spectacular voleano 
Nyamlagira is given, with details of 1ts behaviour 
duimg the visit made to 1ts crater Bombs of olivine- 
leucitite are recorded from a late Pleistocene volcanic 
area near Kichwamba, south of the Kazinga Channel 
At the other end of the geological column, in the 
"green-grey rocks" of North Kavirondo, W C 
Simmons finds phonolites with andesites and rhyolites 
These ancient lavas are pre-Karagwe-Ankohan im 
age and may correspond with the Ventersdorp of 
South Africa Not far away there are phonolites of 
later Tertiary age Simmons also adds to his previous 
contributions some further notes on the petrology of 
the Bufumbiro voleanie rocks, and pomts out that the 
total area over which leucitic lavas predominate is 
nearly 1500 square miles A general paper on this 
important voleanic field and on the nature of 1ts rocks 
appears m the Geol Mag, Nov. 1930 Detailed work 
1S m progress, the results of which will be published 
m a forthcoming memoir Other research notes in 
the report record seismic tremors connected with an 
epicentre near Ruwenzori, the occurrence of nephe- 
hne- and melilite-bearmg rocks from near Mount 
Elgon, heavy mineral suites of Uganda granites , 
and archeological discoveries of three ages on a, site 
near Port Bell The report 1s enriched by a clearly 
designed and well prmted provisional geological map 
of the Protectorate The Director, Mr E J Wayland, 
is to be congratulated on the solid record of achieve- 
ment that 1s summarised in this very welcome 
map 


Carboniferous Rocks of Hook Head —L B Smyth 
(Proc R Insh Acad, 39 B, p 523, 1930) deseribes 
the zonal characters of the Lower Carboniferous 
(Tournaisian) of the promontory ending in Hook 
Head, co Wexford ‘The Carboniferous rests con- 
formably on the Old Red Sandstone and includes the 
Cleistopora zone (Kl, K2), the Zaphrentis zone 
(Zl, Z2, y), and the Camnia zone (Ol, C2) The 
succession closely resembles that found m Pembroke- 
shire The echinoids, of which beautifully preserved 
Specimens were obtained by collectors in the last 
century, appear to have come from the zones C1 and 
C2 In the section on paleontology some new species 
of corals and brachiopods are described 


Artificial Production of y-Rays —W Bothe and 
H Becker report in the Zevtschrift fur Physik for 
Dec 3 that a number of hght elements—lhthium, 
beryllium, boron, fluorine, magnesium, and alumimium 
—emit y-rays when bombarded by a-particles The 
effect 1s apparently similar to artificial disintegration 
with hberation of protons, since the efficiency of pro- 
duction of the y-rays 1s about the same as that of 
protons, and the absorption coefficient of the radiation 
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from boron and beryluum—the latter bemg the most 
efficient radiator—about that of the hardest y-rays 
from the common radioactive bodies — Liberation of 
protons and emission of y-rays do not, however, run 
parallel , nitrogen, for example, gives relatively large 
yields of protons, but no y-rays, whilst beryllium gives 
strong y-radiation, but ıs otherwise very stable The 
haidness of the radiation does not appear to be much 
affected by the speed of the a-particles by which 1t 
1s excited, and the radiation from boron, at least, 1s 
emitted about equally well in forward and backward 
directions ‘The existence of a hard y-radiation from 
polonium, the source of a-rays for these experiments, 
is also reported 


A Possible New Spectrum of Helium —In the issue 
of Die Natur wiwsenschaften for Jan 9, Dr W Grotrian 
has given a critical summary of Rosenthal’s theory 
of the lines of the solar corona, the principal remaming 
spectrum of uncertain origin Rosenthal has suggested 
that these come from neutral helium atoms, m which 
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both electrons have been displaced from their most : 


tightly bound positions, with one always in the orbit 
next to the mnermost On general grounds ıt would 
be expected that this system should give rise to a 
spectrum closely similar to the ordinary arc spectrum 
of this element, with corresponding lines displaced to 
the violet This 1s in fact what ıs observed with the 
coronal spectrum, the lines of which can be associated, 
with little foremg, with strong arc ines which are well 
known from laboratory work ‘The objections raised 
by Dr Grotrian to this are serious, but not insuperable, 
as he recognises by characterisimg the theory as the first 
meriting really careful consideration , that the energy 
of the excited atoms 1s far 1n excess of that required for 
ionisation is only an extreme instance of what has 
been already established ın several spectra obtamed. 
from laboratory sources, whilst the absence of the 
normal helrum arc lines and the apparent occurrence 
of a state of the atom forbidden by the Pauli principle 
may possibly be attributable to the special conditions 
of excitation and to a flaw in the theory of the helium 
atom Dr Grotnan mentions that Rosenthal 1s 
attempting to obtam these lines from a discharge 
through pure helium, but whether this proves practic- 
able or not, 1t should be possible to test his hypothesis 
by calculation of the energy of the helium atom imn 
doubly excited states 


Thermodynamic Properties of Fused Salts —-Three 
papers m the December number of the Journal of 
the American Chemical Socrety, by J H Hildebrand, 
E J Salstrom, and A Wachter, describe experiments 
on the electromotive forces of concentration cells with 
- fused salts Solutions of lead chloride m lead bromide, 
lithium bromide ın silver bromide, and lead chloride 
ın zine chloride were used, with suitable electrodes 
The results show that the variations of electromotive 
force cannot be explained on the assumption of com- 

-plete ionisation of the salts, although the authors 
prefer to consider them from the pomt of view of the 
change of interionic forces due to the substitution of 
one ion by another In the case of lead bromide and 
lead chloride, for example, a change in the mnterionic 
forces due to the replacement of the bromide 10n by 
the smaller chloride 10n ıs assumed The data so far 
obtained do not allow of a quantitative treatment on 
these lines, which will be attempted later 


Lipase in Olives —It has been known from. ancient 
times that olives, after bemg gathered or allowed to 
fall from the tree, are subject to a fermentative process 
which exercises a deteriorating influence on the oil 
afterwards obtained Experimental results published 
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by Pantanelh and Verdesea in the Rendiconti of the 
Naples Academy of Physical and Mathematical Science 
for January-June 1930 show that this process consists 
im acidification of the fatty matter owing to the action 
of a lipolytic enzyme which accelerates the scission of 
the glycerides mto free fatty acid and glycerol with 
absorption of water The activity of this lpase 
mereases rapidly as the cellulose structure of the 
fruit 1s destroyed by the pressing Duuing the t1eat- 
ment of the olives, the enzyme 1s transferred from the 
aqueous magma to the oil, and the more highly acid 
the oil at the time of crushing, the richer ıs 1t ın hpase 
and the more prone to become more acid The 
hydrolysis of the fat 1s related to the presence of 
moisture, which remains emulsified during the opera- 
tions, and, apart from this, ıs proportional to the 
amount of glycerol already formed Hence, the factor 
determing the course and the mtensity of the acıdı- 
fication ıs the glycerol, as 16 ıs the means of introducing 
water and lipase into the oil 


Egg Albumin — The December number of the 
Journal of the American Chemical Socrety contains two 
papers on egg albumm The first of these, by J B 
Nichols, gives the results of ultia-centrifuge experi- 
ments on crystallised, electro-dialysed egg albumun 
The diffusion constant 1s abnormal, being six-tenths of 
the value calculated from the sedimentation constant 
(4 06x 10713 em per sec at 30°) and the molecular 
weight (34,500) The molecule 1s spherical and of 
radius 2 l7 mz, 1t 1s practically identical ın size and 
mass with that of Bence-Jones protein, although en- 
tirely different m chemical composition At a pH 
value of 1 161n 0 1 N hydrochloric acid egg albumin 1s 
completely denatured and forms a gel, the mean size 
of the gel clumps corresponding with about seven 
molecules per particle after three hours ‘The second 
paper, by Sjogren and Svedberg, 1s on the pH stability 
region of egg albumin  Crystalhsed electio-dialysed 
material was used, about three months old In the pH 
range the protein is stable and the ultracentrifuge 
gave a homogeneous molecular weight of 34,200 
Below pH 4 and above pH 9 some of the molecules 
spht into a non-centrifugible substance At pH 
lower than 3 the sedimentation mereases, mdieating 
aggregation, above pH 9 1t decreases, indicating the 
breaking up of the whole material 


Atomic Weights of Uranium Lead —Baxter and 
Bliss, ın the December number of the Jounal 
of the American Chemical Society, report the value 
206 01 for the atomic weight of lead from Swedish 
kolm (a shale-hke material said to be an upper Cam- 
brian sedimentary with trilobites) This is the lowest 
value ever formed, the next being 206 046 obtained by 
Honigschmid and Horowitz for lead from Morogoro 
pitchblende No theorium was found m the kolm ash 
If Pb??? is the end product of the actinium series, on 
the basis of Aston’s results, an atomic weight not less 
than 206 1 1s to be expected for uranium lead Ina 
second paper the same authors report the value 
206 195 for lead from a specumnen of uraninite from 
Ontario On the assumption that this ıs essentially 
free from ordinary lead, that the relation of Pb? to 
Pb?9" found by Aston m broggerite material, 86 8 to 
9 6, ıs that in which these isotopes are produced from 
uranium, and that the uranium equivalent of thorium 
in lead-producing power is 0 38, the average atomic 
weight of lead ın the specimen of uraninite used 1s 
calculated as 206 23 ‘The difference between this 
value and that found experimentally, 206 195, 1s far 
larger than the experunental uncertainty The possi- 
bility that Aston’s broggerite lead was badly con- 
tammated with ordinary lead 1s raised 
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Problems of High Tension Overhead Electric Supply Systems 


' HE setting up of high tension overhead electric 
supply systems all over Great Britain has brought 
to the foreground many engineering and scientific 
problems, the solutions of which are urgently wanted 
One ıs the best design for insulators so as to avoid 
flashover, and another 1s the best way of preventing 
the vibrations of overhead transmission conductors 
In a paper read by Mr P J Ryle to the Institution of 
Electrical Engineers on Feb 5, both these problems 
were discussed and partial solutions given 
Seven years ago, the Newcastle Electric Supply Co 
put into operation a 66-kilovolt hne which is now 
nearly a hundred miles long It was soon found out 
that flashovers occurred m the strings of suspended 
insulators in industrial areas It was also discovered 
that they occurred oftener when the line was near a 
rocky coast than when ıt was ın the neighbourhood 
of a sandy beach Probably the salt spray was the 
cause The number of insulators in the supports was 
increased from five to six, but this had httle effect 
The main cause was traced to the deposits on the msu- 
lators  Simuar troubles have occurred in Germany 
near hgnite (brown coal) power stations, and mention 
was made of a complete 110-kilovolt system which had 
to be roofed over owing to the dust from an adjacent 
hgnite station Deposition on the porcelain surfaces 
is favoured by hollows in the insulator which are pro- 
tected from the wind and rain Several firms in 
Great Britain have installed fog and dirt chambers for 
the purpose of carrying out full voltage tests on these 
insulators, under the most severe conditions The 
solution favoured 1s that facilities should always be 
available for shutting down main transmission lines 
once a year for a thorough inspection and for the 
cleaning of the insulators This could be done at a 
period of light load 


Indian Lac 


(HE Annual Report (to Mar 31, 1930) of the Indian 

Lac Association for Research gives evidence 
that the important work earned on at this Institute 
is making steady progress The Institute and its 
connecting buildings are almost completed, and the 
staff, which now numbers 24, has had added to ıt Dr 
R W Aldi, in charge of the physico-chemical sec- 
tion As the director and bio-chemist, Mrs Doi othy 
Norris, states, “ıt wil now be possible to examine 
closely each stage of the ordinary process of lac manu- 
facture, with a view to checking waste and devising 
improvements ”’ 

For those interested ın lac and its development and 
economics this report will well repay a study Briefly, 
the work at the Institute resolves itself into the follow- 
ing main features The formation of plantations of 
species of trees which are considered likely to produce 
the largest amount of lac The chief factors under 
study are (a) the sylviculture and requirements in 
sous, ete , of the different species and their success 
under varying climatic conditions, (b) the success 
attainable by employing manures ın the plantations , 
(c) the chemical factors affecting or encouraging the 
growth of the trees on different soils , (d) the chemical 
differences in the sap of the twigs and their influence 
on the lac insect itself , (e) the seasonal variations in 
host plants of the lac insect, also under investigation 
in the laboratories of the bio-chemist and assistants, 
together with analysis work of lac obtamed from 
different host plants 

The other important section of the Institute 1s that 
on entomology, under Mr P M Glover, helped by a 
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Vibration probably occurs on every transmission 
hne in the world , but breakdowns due to it do nob 
often oceur In Mr Ryle's paper the swaying of the 
conductor as a whole, which is evident in a strong 
wind, was not discussed, nor was the ‘ dancing’ of con- 
duetors which sometimes occurs when 1apid changes 
in the load or the temperature occur He dealt with 
phenomena analogous to the humming of telephone 
and telegraph wires, the tiansverse vibration of 
aeloplane stay-wires which caused difficulty m the 
early days of flying, the regular swaying of tall factory 
chimneys across the wind, and the vibration of under- 
water towing cables The ' speed-wobble’ on motor 
cycles, which is due to the front and reai halves of the 
front wheel tending to vibiate in opposite directions, 
1s probably due to a similar cause 

The cause of the vibration, which is, at least in- 
itially, in the plane perpendicular to the direction of 
the wind, 1s attributed to the instability of a type of 
air flow in the wake of a cylindrical body The eddies 
seem to set up alternating forces transverse to the 
wind, which tend to initiate and maintain vibration, 
especially when their period coincides with a natural 
period for transverse vibration Little ıs known at 
present of the various types of damping forces due’ 
to the air, elastic hysteresis in the wires and in 
the lattice towers Luckily, there 1s, ın general, little 
probability of vibrations ever building up to large 
amplitudes, as a very slight change in the wind 
velocity alters the resonant harmonic Experience 
has shown that the vibrations increase the larger the 
conductor and the more tightly tt is strung Wind 
velocities of between two and twenty miles per hour 
are the most effective ın producing these vibrations 
Some guiding principles were given for the design of 
damping devices 


Research. 


staff of nne Mr Glover divides the work of his 
branch into two groups—first, the bionomics of the 
lac insect, Laccifer (Lachardia) lacca, and seeondly, 
the investigation of the insect enemies and friends of 
the lae insect, the latter including the enemies of lac 
host trees It 1s impossible to follow Mi Glover in 
the interesting account of the problems with which 
he ıs faced As an example ıt will be sufficient to. 
state that one well-known lepidopterous (N octuide ) 
pest, Hublemma amabilis, passes through six hfe- 
cycles in & year and eight days, to indicate the com- 
plications which insect depredators add to the study 
of this valuable lac insect and its habits, and to the 
best methods of propagation and so forth The 
theory that ants preyed upon the lac 1nsect and con- 
sequently diminished the crop is now officially dis- 
proved in the majority of cases investigated , 

That the work of the entomological branch, how- 
ever, 1$ of the greatest importance 1s supported by 
Mi Glover's statement on the damage done by pests 
“ The annual stick lac production of India, including 
Burma and Assam, is in the neighbourhood of 
1,700,000 of maunds [1 maund- 80 Ib] valued at 
about Rs 6,80,00,000 ‘The average percentage damage. 
by insects to lac crops 1s 60 per cent, this means that 
the annual lac crop 1s roughly one-thid of the hypo- 
thetical undamaged crop, giving an annual loss due 
to insect damage of Rs 13,60,00,000" It will be 
apparent that the study of the pests of lac and 
methods of combating them should well repay the 
sums expended on the research undertaken with this 
object in view 
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Fossil Wood from the Bituminous Sands of Alberta 


SNe 1913 the Mines Branch of the Department of 

Mines of Canada has been carrying out, under the 
direction of Mr S C Ells, an extensive investigation 
of the bituminous sands (McMurray Tar Sands) of 
Northern Alberta In a long communication to the 
Editor, dated Jan 12, Mr Ells directs attention 
to the presence of fossil wood in these sands The 
discovery of fossil wood on the Ells River was 
first recorded by him in 1914, and later simular 
wood was obtained in shaft-sinking operations near 
McMurray (Report 632, Mines Branch, Dept of 
Mines, Canada, p 55, 1925) Many of these speci- 
mens and others found later were sent to Prof 
IW Bailey at Harvard University, who repoited that 
one of the fossil woods belongs to some gymnosperm, 
not found growing in North America at the present 
day, which closely resembles in its wood-structure 
Sciadopitys, the parasol pme of Japan Another he 
iefers to the conifer Keteleerza, which 1s found in China 
and Formosa at the present day , while a third appears 
to belong to the type of wood called Xenozylon, which 
has been found in Jurassic rocks ‘These three types, 
which may be referred to the three form-genera of 
fossil woods, Phyllocladoxylon, Protopweoxylon, and 
Xenoxylon, from other-records appear to have a 
stratigraphical range from the Jurassic onwards 

The fossil wood, which 1s found 1n the McMurray Tar 
Sands in various-sized fragments, up to trunks at least 
40 ft ın length, must have been transported, according 
to Mr Ells, by water, and afterwards embedded in 
sand The sands at a later date became saturated 
with asphaltic base petroleum, which rmpregnated and 
preserved the cellular structure of the wood 

Other samples of these fossil woods were examined. 
at the University of Alberta by Prof F J Lewis, 
who, m a letter to the Editor, dated Dec 23, 1930, 


states that some of the fragments of wood belong to 
the form-genus Cupressinoxylon, a type of wood found 
in the cypress and several other conifers, living and 
extinct He also mentions that some of the wood 
is ** Cordaitean in character with centripetal xylem ”’ 
Without fuller details and photographs, 1t 1s 11npossible 
to express more than a guess as to the significance of 
these discoveries and identifications Wood of Cor- 
daitean type with centripetal xylem 1s what one might 
have expected to find in Paleozoic rocks On the 
other hand, Cwpressinoxylon, Phyllocladoxylon, Proto- 
prceoxylon, and Xenoxylon would suggest a Mesozoic 
age for the beds ‘This ıs consistent with the fact that 
the beds ummediately below are found to contain a 
Jurassic flora It 1s to be noted that all the woods 
apparently belong to coniferous trees and there are no 
Angiosperms represented in the collection This 
negative evidence ıs ın favour of a Jurassic or very 
early Cretaceous age, before the advent of the Angio- 
sperms According to Mr Ells, the discovery in the 
beds of two shells, of a Campeloma and a Melanoid 
belonging to the genus Pachymelanaa on Hangingstone 
River gives an additional clue to the age, for Campeloma 
has hitherto not been found in beds older than the 
basal part of the Cretaceous in America 

These various pieces of evidence, though not of much 
weight taken separately, pomt, on the whole, to an 
early Cretaceous age (or perhaps late Jurassic age) for 
the bituminous sands in which the fossil woods are 
found However, until these fossil woods have been 
identified specifically and compared carefully with simi- 
lar woods of known geological age, they are of little 
value as stratigraphical indices One looks forward to 
the appearance of an adequately illustrated memoir on 
these teresting finds ‘The specimen of “ Cordaitean 
wood ” may be of considerable botanical interest 


Cancroid Crabs of America. 


M$ MARY J RATHBUN has completed a third 
part of her series of handbooks on American 

crabs in a work entitled “The Cancroid Crabs of 
America of the Families Euryalide, Portunide, 
Atelecyclide, Cancride, and Xanthide " (Smithsonian 
Institution, United States National Museum, Bulletin 
152, 1930) This monograph 1s on the same lines as 
those previously published, namely, ''' The Grapsoid 
Crabs of America’? and “The Spider Crabs of 
America ”, and is equally valuable and well got up 
Not only does 1t enable one to identify the American 
crabs, but also it helps all carcinologists with its de- 
tailed and carefully prepared classification, synonymy, 
and tables of distribution 

The Smithsonian Museum has recently been much 
enriched by large collections of crabs from South 
America obtamed by Dr Waldo L Schmitt during his 
two series of explorations under the auspices of the 
Walter Rathbone Bacon scholarship These, together 
with several exchanges from various museums, make 
the South American collections very valuable 
Further vestigations at the Tortugas and neighbour- 
hood for the Carnegie Institution by Dr Schmitt and 
Mr Clarence R Shoemaker in co-operation with Dr 
William H Longley, ın charge of the Laboratory, have 
contmbuted much that is of interest, and collections 
have been added from the University of Southern Cal- 
fornia and the California Academy of Sciences 

A specially valuable find was a specimen of the 
extremely rare little crab Metopocarcinus truncatus 
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Stimpson, of which the type 1s not extant, and this 1s 
the only one known to exist m any collection It ıs 
recorded from Cape St Lucas, Lower Cahfornia, 
Mexico, and Valparaiso, Chile 

It 1s with some reluctance that we call the common 
green crab Carewmndes instead of Carcwwus, but this 
alteration and the substitution of Euryalide for 
Corystide, to quote only one of many changes, are 
sound from the pomt of view of the International 
Rules of Nomenclature, as 1s also the restriction of the 
genus Portunus to those forms with nme lateral teeth 
each side of the carapace Mr Richard Palmer m his 
paper, ‘‘ A Revision of the Genus Portunus (A Milne 
Edwards, Bell, ete )", ın the Journal of the Marine 
Brological Association, NS, vol 14, No 4, 1927, dis- 
cusses the subject with much fairness, and one cannot 
help hoping that the general opmion will be in favour 
of keepmg our British forms with five teeth each side 
of the carapace in the genus Portunus 

Nothing at all 1s said of the larval forms of any of the 
crabs, although now a good deal is known which 1s 
helpful ın classification This ıs, of course, m keeping 
with the other volumes, but 16 1s to be hoped that the 
time is not far distant when larval characters will be 
as important as any of those of the adult, and that 
the structure of larve and adults together will form 
the basis of all systematic work ‘ 

The volume consists of 593 pages, containing many 
excellent figures, besides 229 beautaful photographic 
plates 
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The Atlantic Cod and its Races.* 


R JOHS SCHMIDT'S happy mtuition as to the 
choice of successful investigations is again 
exemphfied by his latest memoir Here he has 
examined samples of cod from all over its north 
Atlantic region of distribution In each fish (about 
20,000 in all) the numbers of vertebre and the 
numbers of rays in the second dorsal fin have been 
counted The results are fully displayed in a series 
of tables and charts They are very remarkable and 
unexpected 
The highest numbers of vertebrae (54 to 55 46) are 
found in the cod taken from the sea off the coasts of 
Newfoundland and Labrador, and the lowest numbers 
are those found 1n Irish Sea fish, we may summarise 
these results 


Newfoundland, Labrador 
Greenland, Iceland, Hast 


54-55 46 Vert Temperature 0°-5° 


Baltic F 52 41-5399  ,, m 5°-10° 
from Scotland, 
pi om Sea 52-52 4 2 » 5? to» 10° 
Rochall, West from Scot- T 
land Trish Sea 51475199  , » 10°-15 


Thus there 1s an undoubted correlation between 


the values of a certain morphological character and 
the general sea temperatures throughout the whole 
Schmidt gives 
(1) 1n. respect 
of the number of rays 1n the second dorsal fin of the 
(2) the numbers of vertebre in both winter 


iegion inhabited by the cod Dr 
other examples of similar correlations 


cod , 
and summer spawning herrings, and (3) the numbers 
of vertebree in the fish Zoarces The latter investiga- 


tion was the subject of a previously published 


memoir and it 1s very interesting m a single fiord, 


for example, the numbers of vertebre in the fish 


diminished regularly from the shore regions im- 


mediately outside the fiord to those at its inner 


extiemity 


Returning to the cod results, 16 1s clear that there 
are local races with relatively 1estricted regions of 


distribution, and that there cannot be much inter- 
migration between these localised regions This 
probably apples also to the distribution of the 
herring The conditions responsible for these segrega- 
tions require investigation, and Dr Schmidt only 
touches this question Probably there is ‘ direct 
umnpiession', or action, upon the developmental 
factors of the fish, during some ‘critical period’, by 
the external physical factors Certain experimental 
results actually suggest this, but, obviously, much 
more investigation 13 required Such a conclusion 
does not rule out the hypothesis that differences 
between the races are of a “ hereditary, genotypical 
nature" It ıs, on the whole, improbable that the 
differences are due to selection of the variates Dr 
Schmidt’s memoir is a model of clear and accurate 
exposition, and the results themselves are of unusual 
interest J J 

* Comptes-rendus des travaux du Laboratovwe Carlsberg, vol 18, No 6 


‘R l Investigations, 10 The Atlantic Cod (Gadus callarias, L) and 
Local Races of the same ” By Johs Schmidt Pp 7224+10 plates 
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University and Educational Intelligence. 


CAMBRIDGE —The Appointments Committee of the 
Faculty of Biology “B” has reappomted Dr W E 
Dixon to be University lecturer in biochemistry, and 
has appointed Mr E T C Spooner, of Clare College, 
and Mr A A Miles, of King's College, to be University 
demonstrators in pathology 

The following Grace has passed the Senate “That 
the Degree of Master of Arts, honoris causa, be con- 
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ferred upon Ebenezer Everett, for many years assist- 
ant to Professor Sir J J 
Laboratory " 


with Freda Marnson (University 
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Thomson at the Cavendish 





Tar Cecil Peace Prize of £100, which is offered 


yearly for an essay on some subject connected with 
the maintenance of international peace, to any under- 
graduate of any 


university or university college in 
Great Britain or Northern Ireland who has not attained 


the age of twenty-five years, has been awarded to Mr 


G G Thomson (University of Edinburgh) for 1930, 
College of Swansea) 
as proxime accessit 


THE annual meeting of the Association of Technical 
Institutions will be held in the Merchant Taylors’ 
Hall, Threadneedle Street, London, E C 2, on Friday 
and Saturday, Feb 27 and 28 ‘The proceedings will 
commence at 11 Am on Feb 27, when the chan will 
be taken by the president, the Right Hon Lord 
Eustace Percy, M P , who will introduce the president- 
elect, Major-General Sir Phhp Nash Following 
this, an address will be given by Principal B Mouat 
Jones on ' Technical Education in Russia,” Mem- 
bers and guests of the Association wil] afterwards 
be received by the Master and Wardens of the 
Merchant Taylors’ Company, and luncheon will be 
served in the Company’s Hall Friday afternoon and 
Saturday morning will be devoted to the reading of 
papers by Mr G H Gater, Chief Education Officer, 
London County Council, on “ A Deseriptive Account 
of Technical Education m London " » Mr Comyns 
Carr, on “ Industrial Administration ” » Principal 
J A Todd, of the City School of Commerce, Liver- 
pool, on “National Certificates in Commerce" , 
Mr J W Ramsbottom, Director, City of London 
College, on “ Commercial Education in America’, 


THE report of a consultative committee, under the 
chairmanship of Sir W H Hadow, which was ap- 
pointed by the Board of Education to Inquire into 
the courses of study suitable for children (other than 
children in infants’ departments) up to the age of 
eleven years, with special reference to the needs of 
children 1n rural areas, has just been published under 
the title of “ The Primary School" (London HM 
Stationery Office, 1931 ` 2s 6d net) The report 
may be regarded as the logical complement to the 
consultative committee’s report on the “ Education 
of the Adolescent” ( 1926) (Hadow Report), dealing 
as 16 does with the upper stage of primary education 
This important period m the development of children 
has, up to the present, been comparatively neglected 
by physiologists and psychologists Recognising this 
fact, the Consultative Committee obtained memor- 
anda on the physical growth and mental development 
of ehildren up to the age of eleven years from Prof 
H A Harns and Piof Cyril Burt The data con- 
tained in these memoranda (Appendices 2 and 3) and 
in other evidence obtained from various Specialists 
are discussed in Chaps 2 and 3 Chap 4 deals with 
administrative problems, while Chap 5 discusses 
questions of the internal organisation of primary 
schools Chap 6, on the problem of retarded children 
at the primary stage of education, dealing especially 
with the chief causes of retardation, should be of 
considerable interest to teachers and administrators 
Chap 7 gives the views of the Committee on the 
general problem of the curriculum for childien up to 
the age of eleven The sections on the “ Study of 
Nature", and the memorandum on the anatomieal 
and physiological characteristics and development of 
children between the ages of seven and eleven, by 
Prof H A Harris, and that on the mental character- 
istics of such children, by Prof Cyril Burt, are of 
special interest 
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Societies and Academtes. 
LONDON 


Royal Society, Feb 12 —J Cohen, K Cooper, and 
P G Marshall Some aliphatic and aromatic amino 
derivatives of a-quinoline methodide Many of the 
amino and acylammo compounds obtamed by the 
condensation of derivatives of a-methyl quinoline 
with nitrosoaiylamunes possess active antiseptic and 
in some cases mild trypanocidal properties Kub- 
stances obtained by attachmg a basic alrphatic or 
aromatic side-cham directly to the a-carbon of the 
quinoline nucleus exhibited no marked antiseptic or 
trypanocidal character Diamimo compounds of alı- 
phatic and aromatic series with basic groups at both 
ends of the chain did not exhibit the expected anti- 
malanal action —C H Browning, J B Cohen, 
S Ellingworth, and R Gulbransen ‘The antiseptic 
and trypanoidal action of certain styryl and anıl 
benzthiazole derivatives The ani benzthiazole de- 
rivatives are relatively weakly antiseptic for Staphylo- 
coccus and B coh, as compared with the quinoline 
analogues, which are highly active in this respect 
Several benzthiazole styryl compounds have pro- 
duced cure of mice infected with Trypanosoma 61 ucer, 
and the same relationships between chemical con- 
stitution and trypanocidal action have been found to 
hold as in the styryl quinoline series Thus the maxı- 
mum effect ıs produced when one nucleus contains a 
basic group and the other an acetylamino group 
The anil benzthiazole series, ın general, possesses 
some trypanocidal action, but cure has only excep- 
tionally been produced 


Physical Society, Jan 16 —L C Martin ‘The 
theory of the microscope The paper examines the 
diffraction-effects produced by (a) two adjacent 
apertures, and (b) a series of apertures 1n an opaque 
screen situated in the focal plane of a lens system, 
when the illummating system ıs projecting the ele- 
mentary mage of a point-source of hght into this 
object plane The diffraction effects and geometrical 
resolving power of the grating are shown to be mde- 
pendent of the concentration of the hght in the object 
plane, they depend'rather on the number of aper- 
tures free to transmit hght The theory 1s then ex- 
tended to the ease where the ilumunation of the 
object ıs produced by a source of finite area —J H 
Vincent Fmther experiments on magnetostriction 
oscillators at radio-frequencies The coil surrounding 
the bar can be in either branch of a simple tuned 
anode circuit When the bar-eoil 1s in the inductive 
branch the circuit may be operated as a series oi 
parallel arrangement, in the latter case the direct 
plate-current does not pass through the mductive 
branch of the fly-wheel circuit The variation in 
either the anode- or the, grid-current can be used to 
indicate resonance Comparative experiments with 
corronil, nickel, and glowray suggest that glowray 1s 
the most suitable of these materials for high-frequency 
oscillators —S Butterworth and F D Smith The 
equivalent circuit of the magnetostriction oscillator 
The equivalent electric circuit 1s developed and ex- 
pressions for its elements in terms of the fundamental 
constants of the maternal are given The circle- 
diagram of 1mpedances 1s deduced, and the modifying 
effects of eddy currents and hysteresis are investi- 
gated Some simple geometrical relations between 
the vectors in the diagram are derived An experi- 
mental investigation of the resonant radial vibrations 
of solid and laminated nickel rings verifies the theo- 

retical deductions For nickel ın the annealed state, 
»-176x104 and 4222 1x 104 at a pomt on the 
curve corresponding to H,=14 5 gauss 
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Geologicai Society, Jan 28 —] F N Green The 
South-West Highland sequence The present suc- 
cession near Ballachulish can be paralleled in detail 
with Islay On attempting to apply the result to the 


. neighbouring areas of Glencoe, Onich, and Cuil Bay, 
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several amendments to current views are suggested 
The evidence supporting these amendments 1s given 
The three areas, Islay Jura, Ballachuhsh-Appin, and 
Tayvallich— Loch Awe, are iegarded as complex 
synclines of correlated rocks Between these synclines 
appear grey calcareous phyllites Between the 
phyllites and the flags or discontmuous quartzite occur 
shallow-wate: beds, composed essentially of quartzitic 
conglomerate and calcareous sandstone, accompanied 
usually, but not always, by black slate 


PARIS 


Academy of Sciences, Dec 22 —P Vincensini A 
property relating to the deformation of surfaces — 
Bertrand Gambier  Voss-Guichaid surfaces —] Her- 
brand A new demonstration and generalisation of a 
theorem of Minkowski —Kourensky The general- 
isation of the Poisson-Jacobi parentheses —Henr1 
Mineur The K terms of the radial velocities When 
the mean radial velocity of the stars 1s developed in 
a series of spherical functions, the development con- 
tains a constant, called the K term, which cannot be 
explained by the movement of the sun, oi by the 
rotation of the whole of the stars The K terms foi 
stars of known radial velocities have been calculated, 
classifying by types of spectra, by the distances from 
the sun, and by galactic latitudes —André Lallemand 
The photometric study of the solar co10na for radia- 
tions ın the red and infra-red The relation between 
the brightness (B) of an element of the corona and its 
distanee from the sun (p) has been found to be 


log B=ap+ log By 


For a given wave-length, « 1s constant and inde- 
pendent of the region explored —G C Moisil The 
systems of Dirac equations of elliptical type —Marcel 
Chopin An apparatus for measuring the surface 
tensions of liquids The apparatus described and 
illustrated ean be used for measuring surface tension 
in absolute values with quantities of liquid of the 
order of 0 15 ee —] Basset and R Dupinay The 
compressibility of nitrogen and of hydrogen at ultra- 
pressures of 5000 atmospheres lce of hydrogen at 
1000 kgm /em ? becomes 0 456 c c. at 5000 kgm jem? 

lec of nitrogen at 1000 kgm /em? becomes 0 610 c c 
at 5000 kgm /em ? Apparatus 1s under construction 
for studying gases at pressures of 25,000 atmospheres 
— P dela Gorce The realisation of a resistance foi 
measurements at very high voltages Description, 
with diagram, of an arrangement in use at the Labora- 
tone central d'électricité for a steady load at 150 
kilovolts-—P Girardand P Abadie The hypothetical 
existence in water of resonators of Hertzian frequency 
Measurements of the dielectric constant of a solution 
of sodium silicate of concentration 1 5 x 1071N foi 
wave-lengths between 50 18 em and 60 28 cm have 
not proved the existence of dispersion bands, and the 
experiments of Weichmann and of Frankenberger 
cannot be confirmed —Georges Fournier The graphi- 
eal calculation of the magnitudes connected with the 
electron ın motion —Z Zajac ‘The fluorescence of 
excited mercury atoms —Louis Goldstein The 
introduction of the exchange in the statistics of a 
gas of electrons —Andre Guilbert The thermal 
phenomena produced along hysteresis cycles — 
Marcel Dufour The representation of the astigmatic 
pencil and the auxihary straight lme of Mannheim — 
J Dourgnon andG Waguet ‘Theorems relating to 
the briluancy of secondary sources — Constantin 
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9Salceanu The magnetic iotatory polarisation of 
organic substances liquefied by fusion Measuie- 
ments are given of the magnetic rotation (field 36,000 
gauss) of naphthalene and of g-methylnaphthalene 
for varying temperatures above the melting-pomts 
of these substances the results are compared with 
those deduced from Mallemann’s theory —R de 
Mallemann and P Gabiano The magnetic rotatory 
power of hydrocarbons in the gaseous state Special 
attention has been paid to the purification of the 
gases examined, fractional distillation bemg used 
where possible Data are given for the first six 
hydrocarbons of the paraffin senes —Charles 
Dufraisse and Léon Enderlin | Contribution to the 
study of the reversible oxidisability of organic sub- 
stances the thermochemistry of the oxidation of 
1ubrene The determination of the heats of com- 
bustion of rubrene and its oxides, proves that there 
is a loss of 23 calomes when passing from rubrene 
to its dissociable oxide —E H Buchner ‘The vapour 
pressure of jelhes The author has been unable to 
confirm the results obtamed by Paul Bary on the 
vapour, pressure of jellies, and hence thinks it un- 
necessary to discuss the theoretical explanation given 
by the latter —Paul Bary The vapour pressure of 


jelhes Reply to E H Buchner —Marcel Godchot 
and Mlle G Cauquil The dispersion of refraction of 
eyclanic hydrocarbons The refractive indices 


(n, n’) for two wave-lengths (^, A^) have been deter- 
mined for 23 hydrocarbons of the cyclo-pentane, 
cyclo-hexane, cyclo-heptane, and cyclo-octane series 

The specifie dispersion (n — n/)/d, where d 1s the den- 
sity taken at the same temperature as the optical 
observations, shows certain regularities —G Mahoux 

The influence of high frequency oscillations on the 
treatment of metallurgical products When a steel 
containing nickel, chromium, and molybdenum was 
heated to 500° C for nine hours in a current of gase- 
ous ammonia, its hardness and resilience are not 
appreciably changed Under similar conditions, but 
with the test piece submitted to high frequency 
oscillations, the hardness 1s increased to about three 
times the original value Other steels show simular 
changes —Léon Guillet Remarks on the preceding 
communication The importance of these 1esearches 
1, emphasised and the necessity for further work 
mdicated —Augustin Boutaric A method of follow- 
ing the variation of the number of particles m the 
course of the evolution of a colloidal solution Apph- 
cation to blood serum ‘The change m the number of 
particles in suspension can be followed by the com- 
parison of measurements of viscosity and the optical 
density —P Laffitte and M Patry The detonation 
of explosive solids —M Paié The fusion diagram of 
the systems HgBr,- HgSO, and HgCl, - HgSO, — 
Edouard Urbain The acid magnesium potassium 
carbonates and magnesium ammonium carbonates — 
A Travers and Franquin The estimation of pipeui- 
dine in & mixture of pyridine and its higher homo- 
logues —] Wyart The dehydration of heulandite 
studied by means of X-rays —L Royer The possible 
orientation of cubical crystals deposited on a sheet 
of mica —F Dupre la Tour ‘The polymorphism of 
the saturated dicarboxylic fatty acids as a function 
of the temperature —R Weil The peculiarities of 
amethysts and quartz rich m solid inclusions — Albert 
Michel-Levy Crushed granulite and ante Stephanian 
mylonites at the north-east of the mountams of 
Espmouse —Maurice Blumenthal The transversal 
extension of the betic mass ın the ‘ Hoya de Malaga ” 
—-Henri Termier The existence of Caledonian folds 
in central Moroeco —] Devaux The photometric 
study of the penetration of sola: radiations m the 
interior of the Pyrenees glaciexs—J Thoulet Aerial 
columns and submarime hqud columns—R G 
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| Hydractuma ın Australia 


Werner The formation of lichens —Maurice Hoc- 
quette The evolution of the nucleus in the cells 
carrying bacteria of the nodules of Ornithopus 
perpusillus during the phenomena of infectioh and of 
intracellular digestion —M:wc Simonet The cyto- 
logical study of some hybrids of Iras —Charles Pon- 
tilon Variations in the unsaponifiable matter and 
lipoid phosphorus of Sterrgmatocystis nigra as a func- 
tion of the mineral composition of the culture fluid 
— Paul Guerin The development of the egg and 
polyembryony m Erytunomum dens canis—J R 
Denis and P Paris ‘The influence of hght on 
the free plankton of fresh water —M Bridel and C 
Charaux  Frangularogdé, a new rhamnoside of 1e- 
cently dried alder-buekthorn bark It 1s the custom 
to store this bark for a year before sale, and Schwabe 
has stated that franguloside does not exist in the 
fresh bark The authors confirm this view, since on 
applying the method which extracts 25 grams of 


franguloside from a kilogram of commercial bark, a 


different rhamnoside 1s obtained, to which the name 
frangularoside 1s given Hydrolysis of this new com- 
pound gives 41 per cent of rhamnose —G Nicholas 
and Mlle Aggery New observations on Phyllosticta 
Daphniphylla and the increase of its action by bac- 
teria —Mme Lucie Randoin and Mlle Andrée Michaux 
Variations ın the proportion of chlorme in the blood 
serum and the variations of the chloride elimination 
in the course of acute expenmental scurvy —H 
Bierry Protein, sugar and animal species —L Bug- 
nard and C Soula Cholesterolic regulation —C N 
Dawydoff The post-embryonie development of the 
annamute Celoplana The organisation of the larva 
—E Roubaud ‘The existence of genetically distinct 
biological races in the common mosquito, Culex 
pipiens —R Fosse, A Brunel, P de Graeve, P E 
Thomas, and J Sarazin Application of the seed of 
Soja hispida deprived of uricase The qualitative and 
quantitative analysis of allantom —Jean Loiseleur 
Ihe state of the biochemical constituents, especially 
the protems, in anhydrous solutions Protems and 
other biochemical constituents are soluble in certain 
fatty acids, forming, ın the absence of water, true 
solutions —G Ramon The production of the tetanus 
antitoxm —-Georges Fontes and Lucien Thivolle 
Tryptophane and histidine deficiency 1egarded as con- 
tributing to Biermer’s disease (progressive pernicious 
anemia) 


MELBOURNE 


Royal Society of Victoria, Dec 11—J H Gatliff 
and C J Gabriel Additions to, and alterations in, 
the Catalogue of Victorian Marme Mollusca Of the 
new records, ten are chitons, three bivalves, and twenty- 
two univalves, of which nine are included in the family 
T411dc —F Chapman and W J Parr Notes on 
new and aberrant types of Forammuferà A new 
genus, Heronallemwa, 1s proposed for some previously 
described species of Discorbina The genus is found 
fossil m the Ohgocene of Muddy Creek, the Miocene 
of Batesford, and the Phocene of England, The recent 
specumens are recorded off the Falkland Islands, the 
Antarctic, New South Wales, and Japan The new 
genus, Hofkerina, has for genotype Howchin’s Pul- 
vinulina semoornata, and 1s a memb- of the family 
Vactorselludce —F Chapman Occur »e of a fossil 
Hyd -a thatchere 1s 
here newly described, from the ? Yh * the Murray 
River Cliffs, South Australa I$ 4 .... distmet m 
specific structure from any previously described, and 
is the first occurrence of the genus m Australian 
rocks The perisarc 1s papillateZzx! encrusts a once- 
existing gasteropod shell — W J Pai. Victorian and 
South Australian shallow-water Foraminifera One 
hundred and nmety-four species and varieties are 
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1ecorded, meluding sixteen deseribed as new Several 
usually warm-water species are found in Bass Strait, 
but not on the South Austrahan coast, while other 
species described from the Miocene of Victoria are 
now recognised for the firgt time as living in the same 
area. 





Official Publications Received. 


BRITISH 


The South African Journal of Science Vol 27 Being the Report of 
the Twenty eighth Annual Meeting ot the South African Association 
tor the Advancement of Science, Caledon, 1930, 7 July to 12 July Pp 
vhi4-620 (Johannesburg) 3Us net 

Journal of the Manchester Geological Association Vol 1 Part 2; 
Fn. Edited by Laurance H Tonks Pp 01-113 (Manchester ) 
eb 

Annual Report of the Indian Central Cotton Committee, Bombay, for 
the Year ending 31st August 1930 Pp n4-113 (Bombay ) 2 rupees 

Air Ministry Aeronautical Research Committee Reports and 
Memoranda No 1305 (E 41) A Jlaimomnic Analysis of the Torque 
Curves o1 a Single Cylinder Electric Ignition. Engine when throttled to 
various Mean Indicated Pressures, with an Appendix on the Estimation 
of Forcing Torques 12 Multi Cyhnder Engines. By N 5 Muir and A 
Terry Pp 14+11 plates 1s net No 1334 (Ae 467) Wind Tunnel 
Experiments with Circular Dises By L F G Simmons and N 8 
Dewey (T 2919) Pp b4-4 plates 9d net No 1337 (Ae 408) The 
Stresses in a Radially Spoked Wire Wheel under Loads applied to the 
Rim Part2 Simplihed Formulae and Curves By Prot A J Sutton 
Pippard and W E Francis (I 2955) Pp 104-9 plutes 9a net 
No 1338 (Ae 469) Stalled Fhght Tests on a Bitstol Fighter fitted with 
Auto Control Slots and Interceptors By R P Alston and Pilots ot 
Verodynamies Flight, RAE (T 2979) Pp 3+1 plate d net 
10 1339 (Ae 471) Kull Scale Experiments on High Tip Speed Airscrews 

-The Effect of Thickness of Section on Airserew Pertormance By W 

Jennings and A Ormerod (T 3002) Pp o48 plates 6d net 
vo 1340 (Ae 472) Directional Stability of High Speed Aircrett By 
W G Jennings (T 2991) Pp 4+17 plates bod net No 1315 
(àe 470) An Experimental Determination of the Intensity of briction 
on the Surface of an Aerofoll By A Fageand V M Falkner (1 2936 ) 
Pp 24+13 plates ls 83d net No 1360 Technical Report by the 
Accidents Investigation Sub Committee on the Accident to the Aeroplane 
G AAZK at Meopham, Kent, on 21st July 1930 Pp 92+27 plates 
os bd net (London HM Stationery Office ) 


FOREIGN » 


Memoires de Musée Royal d'Ihstoire Natmelle de Belgique Hors 
serie Resultats scientifiques du voyage aux Indes orientales Neer 
landaises de LL AA R le Prince et la Princesse Leopold de Belgique 
Pubhées pu V san otraelen Vol 2, Raseicule 2 Susswasserschwamme 
von Neuguinea ‘Yon Walther Arndt Pp 12 Vol 2, Faseicule 3 
Coelentéres hydropolypes Par E Leloup Pp is+2 planches Vol 
2, Fascicule 4 Seyphomedusen Yon G Stiasny Pp 12 Vol 2, 
baseicule 5 Die Oligochaeten Von W Michaelsen Pp 26 Yol 3, 
Fascicule 1 1 Isopoda (excl Oniscoidea et Epicaridea), par H F Nier 
stras’, 11 Isopoda Epicarides, par A F Nierstrasz eb G A Brender à 
Biandis Pp 17 Vol 3, Fascicule 2 Parasitic Copepoda By W 
Harold Leigh Sharpe Pp 11+5plites Vol 3, Fascicule à Cirripedes 
By Dr C A Nilsson Cantell Pp 24 Vol 5, Fascicule 1 Batraciens 
Par Gaston Fr de Witte Pp 8 (Bruxelles ) 

University of California Publications in American Archaeology and 
Ethnology Vol 29, No 2 A Crow Text, with Grammatical Notes By 
Robert H Lowie Pp 155-175 (Berkeley, Cal University of Calitormia 
Presa, London Cambridge University Press) 30 cents 

Ministry ot Agriculture, Egypt — Technica] and Suentific Service 
Bulletin No 97 Some Climatic Reiations of the Date Palm m Egypt 
By Ahmed K M Ghimrawy Pp n423 5 PT Bulletin No 100 
Developments of the Existing system for Seed Supply of Cotton in Egypt 
By Dr W Lawrence Balls Pp 11--3 plates 5 PT (Caro Govern- 
iment Press ) 

Conseil Permanent [nternational pour l Exploration de Ja Mer 
Rapports et proces-verbaus des reunions Vol 067 Reports of the 
Proceedings of a Special Hydrographie Meeting held on May 27th, 
18980, in Copenhagen Pp 99 34400 kr Vol 68 Fluctuations in the 
Abundance of the various Year Classes of Food Fishes Reports pre- 
pared by Special Reporters nominated by the Counce?) ard indicating 
the Main Results brought out bv the Papers read at the Biologieal 
Meeting of London yn 1929 Pp 115 450 kr Vol o9 Stutistaques 
biologiques et considerations sur la population harengmére de la 
Mancha orientale et du sud de la Mer du Nord Pp 12 O75 kr 
Journal du Conse] Vol 5, No 3,Décembre  Redigé par E. 8. Russell 
Pp 285494 (Copenhague Andr Fred IIgst et fils ) 








Diary of Societies. 


ERIDAY, FEBRUARY 20 
ASSOCIATION AK, Eco 077^ BioLtogists (Annual General Meeting) (in 


Botany Dey SSA -uure Room, Imperial College of Seierce and 
Technology), A —Discussion on. Biological Races and their 
Signifieance^ Jon, to be opened by the President Other 


speakers —'5 onerley (Fungi), Dr P Bruce White(Bacteria), 
Dr T Goodey oe Miodes), 7 W H Thorpe (Insects), Dr W B 
Turrill (seed Beara, Plants) 

EOLOGICAL Socixty OF LONDON (Annual General Meeting), 36 3 —Prof 
E J Garwood Presidential Address 
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LonDoN Socinrv (at Royal society ot Arts) at 5 —H Robertson 
Modern Architectural Possibilities 

RovAL BocreTY or MEDICINE (Balneology and Climatology Section), at o 
—Discussion on Research on Physiological Etlects of Baths 

PnuxsicAL Soviet: (at huperial Coilege ot science and Technology), at 5 — 
G G Sherratt and J H Awbery On the Velocity ot Sound Waves 
in a Tube —P S H Henry ‘The Tube Effect in Sound-velocity 
Measurements —W A Wood Note on the Elmnation al the 
B wave length from the Characteristic Radiation of Iron 

BRITISH INSTITUTE OF Raporto a (Medical Meeting) (at 32 Welbeck 
street) at 5 —Dr H Cohen and Dr P H Whitaker Cinemato 
graph of Veutriculography —Dr R E Roberts (a) Lympho sarcoma 
Involving the Stomach, (b) Carcinoma ot Lung with Pathological 
Specimens —Dr J H Mather X Rays of a Case ot Idiopathic 
Myositis Ossifican 1896 and 1930 —Dr H K Graham Hodgson 
Demonstration of the Technique of Method of binus Investigation — 
C T Holland Radiographs ot Unique Conditions 

Soclery Or CHEMICAL Inpustry (Liverpool Section) (Annual Meeting) 
(at Liverpool University), at 6—L Wild Modern De elopments 11 
Printing 

INSTITUTION OF MECHANICAL ENGINEERS (Annual General Meeting), at 
v —Capt A Sivan, H sutton, and W D Douglas An Investigation 
of Steels for Aireratt Engine Valve Spiings —R G C Batson aud 
J Bradley The Fatigue Strength of Carbon- and Alloy Steel Plates 
as Used for Laminated springs 

SOCIETY OF DYLRS AND CoLotrists (at Manchester Literary and Plilo- 
sophical Soc.ety), 4t 7 —J S Wilson Solazo) Dyestulfls 

Roya PHOTOCRAPHIC Socirry OF Great Britain (Pictorial Group— 
Informal Meeting), at 7 — Discussion on the Work of M Puys 

Soci.Ty Gr CHEMICAL INDUSTRY (Newcastle Section) (jointly with 
Northern Coke Oven Managers’ Association) (at Armstrong College, 
Neweastle-upon Tyne), at 7 30 —Dr $ R Illingworth bome Aspects 
of the Carbonisstion of Coal 

ELECTRICAL DEVELOPMENT ASSOCIATION (at Royal Society of Arts), at 
7320 —T I Bernard Electrical Methods Ventilation and Air Con 
ditioming - 

JUNIOR INSTITUTION OF ENGINEERS (at Royal Umited Services Institu 
tion), at 7 30 —A J Grant The Construction of the Variable Density 
‘Lunnel for the National Physical Laboratory at Teddington 

SniPLEY TEXTIL: SocIETY (at Shipley Technical School), at 730 —A B 
Shearer Rayon its Uses in Woven Fabrics 

INSTITUTION GF STRUCTCRAL ENGINEF RS (at Merchant Venturers Technical 
College, B1 stol), at 7 80 —R T Morgan Thames House 

Royat Society or Mepicrne (Obstetrics and Gynecology Section), 
at 8--Dr A A Osman and Dr H G Close Observations on the 
Plasma Bicarbonate, and the Value ot Alkahes in the Treatment of 
some of the Renal Complications of Pregnancy 

RovaL Society oF Mepicine (Electro Therapeutics Section), at 8 30 — 
Diseussion on the Future Policy of the Section 

RovaL INSTITUTION oF Grear BRITAIN, at 9 —Prof J B S Haldane 
Prehistory in the Light of Geneties 

GroLogistTs’ ASSOCIATION (North-East Laneashire Group) (at Technical 
College, Blackburn) —W L Turner With the Geologists’ Association 
in Czechoslovakia (Lecture) 

RocapaLe T&x11LE Society (at Technical Schools, Rochdale) —Giegg 
Modern Weaving Methods 


SALURDAY, ExBRUARA 21 


NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINE) RS 
(at Newcastle upon Tyne), at 230 —T Y Simpson Old Mining 
Records and Plans —Peper open for juither discussion —W H Connell 
Some Recent Improvements in surveying Instruments 

ROYAL lasTITUPT10N oF GREAT Britain, at 3 —J  btephens On the 
Reading and Speaking of Yese (2). Difheult Poets 


MONDAY, FEBRULARY 23 


INSTITUTE OF ACTTARIES, at 5 —D Honseman Suggestions on the 
Legal Aspects ot Life Ofhee Practice 

INSTITUTION OF MECHANICAL ENGINEERS (Graduates' Section, J.ondon), 
ato45—D G Sopwith Fatigue in Metals 

INSTITUTION OF ELECTRICAL ENGINEERING (North-Eastern Centre) (at 
Armstrong College, Newcastle upon Tyne), at T —E T Norris and 
Ff W Taylor High Voltage Testing Equipments —B L Goodlet, 
lk S Edwards and F R Perry Dielectric Phenomena at High 
Voltages 

RoYAL SOCIETY OF MEDICINE (Odontology Section), at 8 —A Hopewell 
Smith (u) Evidence against the Theory of Metabolic Properties of 
Human Enamel, (b) The Head of an Egyptian Mummy 

ROYAL GEOGRAPHICAL SOCIETY, at 8 30 —P C Visser Ihe Karakoram 
&nd Turkistan Expedition of 1920—30 

CAMBRIDGP PHILOSOPHICAL SOCIETY (n Botany School, Cambridge), it 
S 4o —Prof E VY Appleton Wireless Exploration of the Upper 
Atmosphere 

INSTITUTION OF ELECTRICAL ENGINEERING (Western Centre) (at Cardiff) 
—Prof W Cramp The Birth of Electrical Engmeering {Faraday 
Lecture) 


TUESDAY, FEBRUARY 24 


Royat Socrety or ARTS (Dominions and Colonies Meeting), at 4 40 — 
A Wigglesworth The Hard Fibra Industry, with special reference t 
the British Empire 

IMPERIAL COLLEGE CHEMICAL SOCIETY (in Main Chemistry Lecture 
Theatre, Royal College of science), at 5 10 —Prof G T Morgan The 
High Pressure Plant at the Chemical Research Laboratory, Teddington 
(Lecture) 

Roya. INSTITLTION OF GREAT BRITAIN, ab 515 —Sir Wilham Bragg 
Recent Experimental Physics (3) Adhesion (1) 

INSTITUTION OF CIVIL ENGINEERS, at 6 " 

INSTITUTION OF MUNICIPAL AND County ENGINEERS (North Western 
District) (1n Geological Department, University, Manchester), at 6 30 — 
E Morton The Properties, Selection, and Specification of Sandstones 
for Use as Kerbstones on Main Thoroughfares 
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INSTITUTION OF ELECTRICAL ENGINEERS (North Midland Centre) (at 
Hotel Metropole, Leeds) at 7 —E  Fawsset and G E Moore 
Apparatus and Methods for Accurate Maintenance of Large A C 
Energy Meters 

INSTITUTION OF ErkorRICAT ENGINEERS (North Western Centie) (at 
Engineers’ Club, Manchester), at 7 —E T Norris and F W Taylor 
High Voltage Testing Equipments —B L Goodlet, F S Edwards, 
and F R Perry Dielectric Phenomena at High Voltages 

ROYAL PHOTOGRAPHIC Society or GREAT BRITAIN (Scientific and 
Technical Group), at 7 —E R Davies The Electrical Measurement 
of Reflection Densities, and 1 New Photoelectric Reflection Density 
Meter —M Games Demonstration of the T«xiphote 

INSTITUTION OF EI ECTRICAL ENGINEERS (Scottish Centre) (at 39 Elm 
bank Crescent, Glasgow), at 730 —Prof G W O Howe Wireless 
Telegraphy and the Upper Atmosphere 

INSTITUTION OF EXC INÞERS AND SHIPBLILDERS IN SCOTLAND (at 39 
Elmbank Crescent, Glasgow), at 7 30 —G J Lugt Supercharging, 
with special reference to Werhspoor Engines 

NELSON TEXTILE Socirty (at Nelson Technical College), at 7 30 —J Yates 
Manufacturing Efficiency 

QUEKETT MicroscoPpicaL CLUB (at 11 Chandos Street, W 1), at 7 30 — 
Gossip Meeti g 

E KINEMATOORAPH Socirty (at Film House, Wardour Street), at 

V 

ROYAL ANIHROPOLOGICAL INSTITUTE, at 8 30 —Miss Winifred Lamb 
Excavations at Therm in Lesbos 

ROYAL ArRonaviicaL Socicry (Manchester Branch) —Alfred Herbert, 
Ltd Machine Tools 


WEDNESDAY, FFBRUARY 25 


Society or Grass TECHNOLOGY (in Applied Science Department, Uni 
versity, Sheffield), at 2 — The Use of Ammonium Sulphate in Accelerat 
ing tho Melting of Glass —M Parkin, Prof W E S Turner, and 
WJ A Warren Part I Experimental Small Seale Meltings —The 
Reserrch Staf of Imperial Chemical Industries, Ltd Part II 
Experimental Meltings in à Tank Furnace —Di J T Howarth and 
Prof W E S Turner The Temperature of Incipient Glass Formation 

BRI ISH ASTRONOMICAT ASSOCIATION (at Sion College), at 5 

GEOLOGICAL SOCIETY oF LoNDON, at 5 30 —Dr W J Arkell The Upper 
Great Oolite, Bradford Beds, and Forest Marble of South Oxfordshire, 
and the Suceession of the Gastropod Faunas 1n the Great Oolite —Dr 
A Heard and J F Jones A New Plant ({hallomia), showing 
Structure, from the Lower Downtonian Rocks of Llandovery, Car 
marthenshire 

NORTH Hast Coast lNSTITUJION OF ENGINEERS AND SHIPBCILDERS (Tees 
side Branch—Graduate Section) (at Cleveland Scientific and echnical 
Institution, Middlesbrough), at 7 —H Melvor Some Aspects of 
Mechanical Design 

INSTITUTE OF CHEMISTRY (Belfast Section) (at Royal Belfast Academical 
Institution), at 730—J A Matthew Effects of Air Humidity on 
Cellulose 

Roya Sociery or Aris, at 8 —W G W Mitchell 
Television 

CBC SOCIETY ron Constructive BIRTH CONTROL AND RACIAL PROGRESS 
(at Essex Hall, Strand), at 8 30 —Dr Marie Stopes The Lambeth 
Resolutions and the Papal Encyclical—Some Contrasts and Comments 

British PSYCHOLOGICAL SOCIETY (Medical Section) (at 1 Wimpole Street), 
at $30 —Dr Adrian Stephen On Detining Psycho analysis 


THURSDAY, FFBRUARY 26 


ROYAL SOCIETY, at 430—J C Eccles and Sir Charles Sherrington 
Studies on the Flexor Reflex, I V —Prof A V fill ind J L 
Parkinson Heatand Osmotic Change ın Muscular Contraction with 
out Lactic Acid Formation 

Roy at COLLEGE Or PHYSICIANS or Lonpon, at 5 —Surgeon Comdr S 
F Dudley Some Lessons of the Distribution of Infectious Disease in 
the Royal Navy (Milroy Lectur es) (1) 

ROYAL INSTITUTION OF GREAT Britain, at 515 —Prof J B 8 Haldane 
Respiration (2) 

INSTITUTION OF MININC AND METALLURGY (at Geological Society), at 5 30 
CBiLD-STUDY SocrETY (at Royal Sanitary Institute), at © —Sir Phihp 
Hartog English Composition for Children of Twelve and Upwards 
INSTITUTION OF E! ECTRICAL ENGINFERS, at 6 —Prof W Cramp The 

Birth of Electrical Engineering (Faraday Lecture) 

INSTITUTION OF LOCOMOTIVE ENGINEERS (ab Institution of Mechanical 
Engineers) at 6 —R G E Vallantin Compourd Locomotives on the 
Paris Lyons Mediterranean Railway 

ROYAL AERONAUTICAI SOCIETY (jointly with British Ghding Association) 
(at Royal Society of Arts), at 6 30 —Capt F Entwistle Meteoro- 
logical Aspects of Gliding and Soaring 

INSTITUTE OF METALS (Birmingham Section) (in Chamber of Commerce, 
Birmingham), at 7—J L  Wilhams Press Tools for Sheet Metal 
Working 

RoYAL PHOTOCRAPHIC SOCIETY OF GREAT BRITAIN, at 7 —J M Cross 
When Scouting Won 

ios Sociery (at 20 Grosvener Gardens, S W 1), at 815 —Study 

ircle 

Royat Society Or MEDICINE (Urology Section) at 830 —Dr W R 
Reynell Sexual Neurosis 

ROYAL AERONAUTICAL SOCIETY (Gloucester and Cheltenham Branch) — 
gode American Oil Co, Ltd Motor Fuels and Modern Methods ot 

esting 

ROYAL AERONAUTICAL Society (Yeovil Branch) —Major C J Stewart 
Latest Aircraft Instrument Developments 


FRIDAY, FEBRUARY 27 


INSTITUTION OF ELECTRICAL ENGINDERS (West Wales (Swansea) Sub 
Centre) (at Electricity Offices, Swansea) at 6 —B Leggett The 
Medical and Surgical Applieations of Electricity 

NoRrH East Coast INSTITUIION OF ENGINEERS AND SHIPBUILDERS (at 
Mining Institute, Newcastle upon Tyne) at 6—Dr J Montgomerie 
Some Notes on Motor Engine Seatings 
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OIL AnD COLOUR CHEMISrS' ASSOCIATION (Jointly with Institute of the 
Rubber Industry) (at Milton Hall, Manchester) at; —G E Thompson 
and E V Bratby Colours used in the Rubber Industry 

BLACKBURN TEXTILE Society (at Blackburn Technical College), at 7 30 — 
J H Strong Some Modern Tendencies in Cotton Manufacturing 

SOCIET) or CHEMICAL In pusTRY (Newcastle-upon Tyne Section) (at Arm 
strong College, Newcastle upon-Tyne), at 7 30 —Dr B Moore Fused 
Silica in Industry 

Society OF CHEMICAL INDUSTRY (South Wales Section) (at Cardiff 
Technical College), at 1 30 —A Watson Building Research 

JUNIOR INSTITUTION oF ENGINEERS, at 7 30 —W A Tookey Oil Engines 
for the Maritime Fishing Industry 

Roya. SoorETY or Mepicine (Epidemiology and State Medicine Section), 
168 —Dr P Manson-Bahr The Epidemiology of Human Trypanoso- 
IlàSs1S 

ROYAL IxsriTUTION or GREAT BRITAIN, at 9 —Sir Francis Younghusband 
The Re Birth of India 

Society or CHEMICAL INDUSTRY (South Wales Section) (at Thomas’ Cafe, 
Swansea) —Dr A J Amor The Pathology of some [Industrial Poisons 

Roya, AFRONAUTICAL Sociury (Hull and Leeds Branch) —H Sutton 
Aircraft Light Alloys 


SATURDAY, FrBRUARY 28 


WaTHEMATICAI ASSOCIATION (at Bedford College), at 3 —W J Dobbs 
The Correlation of Trigonometry and Geometry in Elementary School 
Mathematics 

ROYAL INSTITUTION OF GREAT BRITAIN, at 3—J Stephens 
Recital 


A Poetry 


PUBLIC LECTURES. 


SATURDAY, FEBRUARY 21 


Horwviman Museum (Forest Hill) at 330 —R W Sloley 
and Sun-Dials 


Water Clocks 


MONDAY, FEBRUAR 23 


LONDON ScHooL or HiorkNE AND TROPICAL MEDICINE (Public Healt 
Divisron) at 5 —T D Young Meat Inspection 
KriNGs QCoLLEGE, Lowpow, at 530—A A Pallis 

Populations in the Near East (1913-1923) 
Lonpow ScHooL oi HixciFNF AND TROPICAL MEDICINE, at 0 —Prot 
E P Cathcart The National Diet (Succeeding Lecture on Peb 24 ) 


The Exchange 


TUESDAY, F) BRUARY 24 


LonD on SCHOOL or EcoNowuics, at 5 —W P Yetts The Cultof Ancestors 
in Ancient China 

UNIVERSITY COLLEGE, LONDON, at 5 —Dr H R Ing and Dr Winifred 
M Wright Physical Properties and Chemical Structure of Drugs 1n 
relation to Pharmacological Action (Succeeding Lectures on Feb 20, 
Mar 3, 5, 10, and 12) 

GRFSHAM ÜoLILGr, at 6 —Sir George Newman Physic. 
Lectures on Feb 25, 26, and 27 ) 

ROYAL SANITARY [natirurr, at 8 —E A Elsby Silicosis Prevention 
Methods (Chadwick Lecture) 


(Succeeding 


WEDNESDAY, FrBRUARA 25 


LONDON SCHOOL or Hiairne AND TROPICAL MEDICINE (Publie Health 
Division), at 5 —T D Young Meat Inspection 

Kr4c's COLLEGE, Lonpon, at 5 30 — Dr J A Williamson The Great Age 
of Discovery The First Circumnavigation -— 

BIR&BECK COLLEGE, at 6 —Dr G Shearer The X Ray Microscope 

BELFAST MUSEUM AND ART GALLERY, at 8—J F Hunter The Making 
of Prints from Wood and Linoleum Blocks 


THURSDAY, FERRUARY 26 


UNIversity CCLLEGE, Lowpon, at 530 —M M Tod The Light thrown 
by Greek Inscriptions on the Infe and Thought of the Ancient World 
(Succer ling Lectures on Mar 5 and 12) 


SATURDAY, FEBRUARY 28 


HORNIMAN Museum (Forest Hull), at 330—A M  Hocart 
Worshippers of the South Seas 


Spit 


EXHIBITION. 
WEDNESDAY, FEBRUARY 25 


BIRKBECK CoLLFGF, at $8 —Exhibition of Recent Films of Natural 
History Subjects produced by Visual Education, Ltd 


CONFERENCE. 
FEBRUARY 27 AND 28 


ASSOCIATION OF TECHNICAL INSTITUTIONS (at Merchant Taylors Hall, 
EC 2) 


9 
Friday, Feb 27, at 11 A M —Lord Eustace Perey Introduetion of Major 
Gen Sir Philip Nash as President Elect 
Principa! B. Mouat Jones Technical Education in Russia 


Fiwlay, Feb 27 (afternoon), and Saturday, Feb 28 (moi ning)— 
G H Gater A Descriptive Account of Technieal Education ir 
London 
Comyns Carr Industrial Administration 
Principal J A Todd National Certificates in Commerce 
T W Ramsbottom Commercial Education in America 
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Work of the Forestry Commission 
Progress and Promise. 


II 


T view of the fact that the first ten-years period 

of the Forestry Commissioners! work was to ex- 
pire at the end of March 1929 and that a new grant 
to continue the work would have to be obtained from 
Parhament, the Commussioners in 1927 discussed 
with the Government the question of a forest policy 
for Great Britain under the heads (1) general forest 
policy, (2) programme for the second decade (being 
an instalment of policy) which the country was 1n a 
position to undertake 

Under the question of a general forest policy the 
Commissioners held that 1n order to ensure a supply 
of home-grown timber (both softwood and hard- 
wood) adequate for the normal well-being of the 
nation and for safety in time of national emer- 
gency, 1t was necessary to proceed steadily with the 
afforestation of uncultivated land and the 1mprove- 
ment of existing woodlands (almost totally neglected 
during the first decade) A census of existing wood- 
lands was published by the Commissioners 1n 1924 
An analysis of this most valuable and interesting 
report showed that the acreage of hardwoods in 
Great Britain was depreciating, and that the existing 
woods and the areas which had been felled were 1n a 
far from satisfactory position—that, ın fact, there 
was httle chance of the private proprietor being able 
to undertake the work 

In the forecast of the present decade’s work, 1t 1s 
stated “‘ It had been hoped that the first decade 
would witness the planting up of arrears of felhngs 
accumulated during the War, and the second (de- 
cade) umprovement of existing woodlands and a 
large extension of the area under forest These 
expectations are very unlikely to be realised " This 
statement 1s a most surprising one to find in the 
report From 1922 onwards it must have been 
patent to the Commissioners, several of them 1m- 
portant landowners, that the heavy taxation and 
death duties would make it impossible for the 
private owner to do much to assist the reafforesta- 
tion of the areas felled during the War Further, 
the Commissioners presumably had at their dis- 
position. official statistics showing the position of 
the country generally vis-a-vis taxation, the break- 
up of estates, and so forth All that was needed 
was a broad forestry administrative experience to 
point the way to efficient handhng of a difficult 
position 

The Commission, however, was tied to a fixed 
annual coniferous planting programme ‘This next 
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decade ıt is again tying itself down in a similar 
fashion There have already been many complaints 
throughout the country on the neglect to replant 
hardwood areas throughout the first decade, an 
insignificant 7000 acres being the total area dealt 
with by the Commissioners The latter comment 
upon the difficulty of dealing with the owners of 
such areas, touch upon the possibility of asking for 
powers for compulsory acquisition, ete But the 
proposed programme definitely shows preoccupa- 
tion with the coniferous planting programme and a 
lukewarm attitude towards the existing forest or, 
better expressed, woodland areas, throughout the 
country—whether felled during the War, exploited 
since 1919, or being exploited (as are many oak 
woods) at the present time Owing to the neglect 
of the areas felled during the War, they have now 
been lying disforested for at least twelve years, the 
forest soul has deteriorated by that period of years , 
the surface 1s covered with a heavy weed growth, 
which will be expensive (and is proving so) to 
remove The Commission has offered grants to 
private proprietors to assist in the replanting of 
such areas, but admit the practical failure of this 
policy 

The ten-year forecast furnishes no evidence that 
the Commissioners have advanced any further 
towards a solution of this important matter It 
would appear that they intend to allow the bulk of 
these areas, possessing a true forest soil, to remain 
for twenty years unplanted , whilst they purchase 
elsewhere bare areas of necessarily poorer soil, to 
grow a coniferous crop, of problematical value at 
the end of a first rotation Surely the Commis- 
sioners realise that the discovery of a solution of 
this very urgent problem rests at their door At 
present they do not appear to have got further than 
the suggested possible course of asking Parliament 
for compulsory powers to acquire such areas It 
may be suggested that such a step would not un- 
likely prove widely unpopular and would do serious 
damage to the cause of forestry ın Britain 

That the value of the Commissioners’ work since 
1919 1s recognised by Parhament 1s evidenced by the 
grants made for the next decade At the instance 
of the Jate Conservative administration, Parhament 
voted a sum of £5,500,000 mto the Forestry Fund, 
commencing from Apri 1, 1920 ‘This sum was 
increased by the succeeding Labour Government to 
£9,000,000 Forest receipts during the decade are 
estimated at £2,160,000—giving a total sum for 
expenditure during the period of £11,160,000 

For forestry operations the estimated cost for the 
decade 1s shghtly more than £8,000,000 Provision 
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is made for the acquisition of plantable land at a 
uniform rate of 60,000 acres a year The total 
planting programme 1s placed at 353,000 acres, made 
up of 330,000 acres of afforestation and 23,000 acres 
of replacements—that 1s, of replanting existing 
plantations! It1s proposed to continue the system. 
of planting grants, and 1t 1s anticipated that between 
£140,000 and £150,000 may be expended on this 
work during the decade On the subject of forest 
workers’ holdings, 1t 1s laid down that 3000 will be 
established during the period, at an average cost of 
approximately £625 each — Education and research 
are each to have allotted £100,000, and special 
services £20,000 

The objects and aims of a forest pohcy m a 
country are not necessamly always involved in 
direct revenue returns in cash ‘The indirect re- 
turns, in so far as they are advantageous to the 
community at large, may have a higher value In 
Britain 1t 1s this latter point of view which must 
govern. the forestry question for some time to come 
So far as can be judged ın these very difficult times 
the grants made by Parhament may, through the 
indirect benefits accruing to the people, be fully 
justified, and the public may be obtaining a full 
return for the money expended Future genera- 
tions will be able to give the true answer Butitis 
believed that the advent of the Commissioners and 
of their work has already proved of benefit to the 
community on the countryside The second decade 
of their activities would be of even greater value to 
the country as a whole, if the Commissioners would 
tear up the Acland Report—of admitted value in 
its day, up to a certain pomt—and adopt a wider 
vision and broader principles of forest adminis- 
tration 


Physiographic Evolution of Britain 
The Physiographical Evolution of Britian By 
Dr L J Wil Pp vm +376 (London 

Edward Arnold and Co, 1929) 21s net 


1 is one of the primary aims of stratıgraphıcal 
geology to integrate mto a picture or chart 
the results of the mapping of rocks or deposits 
and the paleontology of each noteworthy geo- 
logical period From the early years of the last 
century, if no earlier, the pioneers such as Lyell 
and Trimmer had resorted to this method of 
portrayal, and the device has been employed by 
many, perhaps most, of their successors Some 
have been content to represent an ‘ideal land- 
scape ’ or a restoration of the assumed distribution 
of Jand and water at some specific period of 


FEBRUARY 28, 1931] 


NATURE 


299 





an area of limited extent, while others, greatly 
daring, have transgressed narrower limits and 
attempted to depict regions of continental or 
even wider extent 

In these exercises, more than in most specula- 
tions, an author 1s giving hostages which he may, 
to his sorrow after, have to redeem, at the same 
time. the discipline of a preliminary essay upon a 
map may, and doubtless often does, disclose in- 
compatibihty, quite as often as ıt opens wider 
vistas 

The subject of the present work has been dealt 
with comprehensively by only two previous 
writers—Hull in 1883 and Jukes-Browne in suc- 
cessive editions in 1888, 1893, and 1911 These 
works still have a value, especially the last, for 
the stratigraphical data they furnish, allowance 
being made for corrections and results that have 
accrued from later researches, but Dr Wills's 
book approaches the subject with a fullness of 
knowledge to which the earlier writers could make 
no clam Though in the preface Dr Wills 
modestly defines his am as “ to fill a certain gap 
in student hterature”, there ıs, we venture to 
say, no geologist, adept or novice, who will fail 
to benefit by attentive reading, whether for its 
copious references to British and foreign hterature 
or for the ervtical faculty which 1s brought to bear 
on the strong and weak points of attractive 
hypotheses 

Part 1 1s devoted to the physiographical 
principles upon which these reconstructions are 
based, and the subject 1s illustrated by a large 
` number of well-chosen diagrams, most of which 
are orginal, either in their entirety or as the 
author's amplified interpretation of verbal de- 
scriptions of other writers (for example, Fig 9, c 
Ring-dykes and cone-sheets) A short discussion 
of the nature of the geological record completes 
Part 1, our author then plunges very literally 
on medias res—into, not the restoration of Pre- 
Cambrian physical geographies, but mto the Post- 
Carboniferous systems! This is because “the 
newer rocks of the geological column on account 
of their greater simplicity are better fitted than 
the more ancient systems for a study of the 
physiographical phenomena of the past" 

In these “newer rocks" the author includes 
the uppermost Coal Measures and Permian rocks, 
as they and the Tras, ın his judgment, originated 
under more or less similar conditions on the 
surface of a new continent that he considers to 
have begun to emerge first 1n Coal Measure times 
The present reviewer is disposed to antedate the 
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emergence of this land mass, ın view of the many 
signs of continental conditions seen in the Old 
Red Sandstone and in the Lower Carboniferous 
beds throughout the greater part of the British 
area “It was during the latter part of the Car- 


3eoniferous period that great earth-movements [the 
` dercynian] set 1n, which continued 1ntermittently 


until 1ts close and for long after ”’ 

At the close of the Cretaceous period, a eritical 
condition had again come about which brought 
with ıt vast modifications of the European geo- 
graphy, by which the widely extended Chalk Sea 
was expelled from the greater part of northern 
Europe, at the same time that the Tethys main- 
tained the character and to some extent the position 
of the Mediterranean 

In our own region great events transpired , 
earth-movements began which were accompanied 
by voleanie activity affecting a tract extending 
from Cornwall to Greenland While these moment- 
ous changes were 1n progress 1n north-west Europe, 
others stil more impressive were developmg 
farther south The Tethys, which had long sus- 
tamed the rôle of a great settling vat for the 
detritus of two continents, now began to yield m 
a reverse direction, and from a mainly synclinal 
arrangement became, under compressive stresses, 
mainly a geantichne nipped between the jaws of 
the two relatively mgid masses of Hercyman 
Europe and Afnca The effects of this compres- 
sion are seen 1n the overriding of the Alpme fore- 
land by successive ‘nappes’ and the less pro- 
nounced reversals of the African slopes These 
features are illustrated by text-figures 72-84 

The Cainozoie system in the Anglo-Parisian 
‘cuvette’, a convenient term introduced by the 
author to signify ‘‘ a basm in which sedimentation 
is going on”, 1s discussed ın Chap xvu , and the 
Quaternary Period under the headings “ Glaciated 
Areas" and ‘‘Earth-movement and Climatic 
Changes in the British Extra-Glacial Area ", m 
Chaps xvm and xix, ıs a valuable summary of 
the results of recent work in glacial geology, in 
which the author has played an important part, 
and the noteworthy effects of Pleistocene earth- 
movements ın Britam and especially m Scandi- 
navia 

The author then reverts to the consideration 
of the Pre-Cambrian and Paleozoic systems which 
were held ın abeyance until the more accessible 
record of the Post-Carboniferous series had fur- 
nished a readily intelligible illustration of the pro- 
cesses involved Parts 3-8 are therefore devoted 
to the review of the topics of the Pre-Cambnan 
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conditions, especially the physiographical pro- 
cesses indicated 

"LE we limit our studies to the era after 
a sold crust with continents and oceans had 


developed with an atmosphere and hydrosphere 
not greatly differmg from those that have obtamed 


~ 


in the Cambrian and more recent periods, 16 seems” 


logical to assume that the processes of change 
were similar to those of later times, though they 
may have differed ın degree and ın the tempo at 
which they worked ” 

The Lower Paleozoic systems, embracing Cam- 
brian, Ordovician, and Silurian, are treated as a 
study of a geosynchne developing in a marme 
area with insular or submarine volcanoes This 
geosynclme had for its foreland a continental 
mass, ‘ Atlantis ', of which the portion now visible 
consists of the Outer Hebrides and the north- 
west Highlands, the foredeep comprised Scot- 
land, the Lake District, and northern Ireland, 
a second deep, at times connected with the fore- 
deep, extended from north Wales to south-east 
Ireland The sinking of the sea-floor persisted in 
its main features throughout the Lower Paleozoic 
systems, and the distribution of the types of 
deposition 1s explained by reference to the regions 
of the sea-floor 

At or near the close of the Silurian period a new 
restlessness affected the British area, of which 
some indications had already appeared ‘The 
geosyncline began to give way, just as in Tertiary 
times we have seen that of southern Europe did 
It was in fact nipped, as the type was later, between 
two massive jaws, of which that on the south-east 
18 Obscure The culmmation of this movement 1s 
placed by the author in the tıme immediately 
preceding the Dittoman, or upper part of the 
Lower Old Red Sandstone, ıt affected not only 
the north-west and west of the British Isles but 
also extended 1n one direction through the length 
of Scandinavia, where 1ts course 1s approximately 
north-east with overthrusting to the north-west 
In rts extension through Scotland and Ireland the 
alignment was changing to a more east-to-west 
direction in the south of Ireland, where ıt en. 
counters the Atlantic Beyond the two apparent 
termini these Caledonides may with much prob- 
ability be traced on the north in a majestic curve 
through Spitsbergen into northern Greenland In 
the opposite direction, in the Acadian chain of 
North America, comparable structures have long 
been known, the connexion being by an assumed 
synelme crossing the present floor of the North 
Atlantic, with a branch passing up Davis Strait 
and Baffin Bay 
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A transgressive series, marine ın the south 
and continental in the north of Britain, brought 
in a new continental condition mdicated by the 
Old Red Sandstone and Carbonzferous series, to 
the description of which the author devotes some 
fifty pages The conditions of deposition of the 
Lower Carboniferous appear to have been more 
fully marme in the south and deltaic growths ın 
the north, with occasional periods of balance 
between deposition and subsidence, leading to 
the formation of swampy flats upon which peat- 
beds to form coal seams were accumulated The 
clearer waters of the Anglo-Welsh area gave 
origin to great beds of Carboniferous limestone, 
the deposition of which was, however, controlled 
by faulting movements, of which the Craven 
faults marking off the ‘ Rigid Block’ of Prof. 
Marr are examples The researches of Garwood 
and his school have enabled the mapping of the 
components of the hmestones and of the Yoredale 
facies to be traced over large areas through the 
British area i 

This phase was brought to a close by the ın- 
vasion from the north of the great series of coarse 
grits of mainly deltaic origin with intercalations 
of marine shales characterised by a succession of 
gomatites, forms by the aid of which the baffling 
complication of sandstone beds has been unravelled 
A very full discussion of the conditions attending 
the deposition of the Coal Measures, perhaps the 
most complete ‘restoration’ which 1s possible 
for any British formation, and the formation 
and constitution of coal seams brings this section 
to a close 

A concluding chapter ıs devoted to the descrip- 
tion of the succession of volcanic rocks in the 
British series 

It remains to say that the book 1s very fully 
indexed. PEK 


The Problem of Chemical Affinity 


Le probléme de l'affinaté chumique et Vatomistique 
étude du rapprochement actuel de la physique et 
de la chwme Par Prof Charles Brunold Pp 
v +118 (Pars Masson et Cie, 1930) 20 
francs 


T HE author of this very interesting essay has 
dealt with the theme of chemical affinity ım 
its relation to physical theories from the early 
period to the present day His treatment ıs 
historical and eritical, and the maim conclusion 
which he reaches 1s that the problems of chemical 
combination grouped together under the concept 
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‘affinity ' have always proved, and are for some 
time likely to prove, much too complex and specific 
to allow of any explanation by prevailing physical 
theory which will prove at all satisfying to the 
chemist He begins his historical account by the 
statement that “‘ the notion of affinity was Intro- 
duced into science in 1733 by Boerhaave ’’, where- 
as it ıs well known that the name was used by 
Albertus Magnus, and that very detailed investiga- 
tions on elective affinity were published by Mayow 
in 1674, based on earlier quite definite and clearly 
expressed opinions of Boyle These ideas, carried 
further by Stahl (whose results seem to be incor- 
porated, without acknowledgment, by Newton in 
his “‘ Opticks "), were summarised in the Affinity 
Tables of Bergman The first attempt to explain 
the results on the prevailing physical theory made 
use of mechanical conceptions, since mechanics 
was then the senior branch of theoretical physics 
Newtonian attractions were introduced, and when 
the researches of Berthollet had removed the 
foundation of Bergman’s theory, their author 
‘ould still make appeal to the mechanical attrac- 
tions between the particles to account for the 
action of mass 
With Davy and Berzelius another epoch began 
The study of electricity had become of predomin- 
ating interest in physics, and the electrochemical 
theory sought to subordinate all chemical theories 
to the laws of electrostatics This view, in turn, 
soon proved insufficient, and the study of carbon 
compounds and substitution turned the thoughts 
of chemists away from the views of Berzelius 
The latter, however, had much 1n them which has 
reappeared in modern theory, especially in the 
views of Kossel, and as M Brunold says, the ex- 
planations which may serve for the compounds of 
one single element, carbon, need not necessanly 
apply to the other ninety-one It has gradually 
become clear that there are, ın fact, two different 
types of valency at least, ‘polar’ im ionic salts 
and ‘non-polar’ m compounds such as those of 
carbon The ordinary valency formule, which 
may express well enough the reactions of carbon 
compounds, fail completely in the chemistry of 
other elements The theory of Werner has filled 
an important place in this field, and 1t would have 
been desirable for M. Brunold to have devoted a 
httle more space to its explanation With the 
advent of the theory of energy, a relation between 
affinity and heat of reaction was introduced, but 
this ın turn proved abortive 
After the new advances 1n physics leading to the 
isolation of the electron and the study of the 
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structure of the atom, another attempt to explain 
the phenomena of chemical combination could be 
made The earler atom models are considered 
one by one, and the reasons for their abandonment 
{giter they had promised to provide explanations 
ot valency) are explained In the closing pages of 
the book it ıs made clear that the latest atom 
models are 1n turn fading from the screen, and that 
** the mechanics of Bohr seems to-day out-of-date "' 
In this secuion, the important part played by the 
Periodic Table, an achievement of pure chemistry, 
18 properly emphasised “Every time that the 
theories or methods of physics have, in the study 
of chemical problems, attacked a case of some 
shght complexity, they have been compelled to 
make an appeal to the results of chemistry, that 
is to say, to renounce at least provisionally a de- 
velopment according to their own proper means ”’ 

It will be seen that the opinions of the author, 
all of which are most carefully remforced by rele- 
vant chemical facts, are not without a certain 
vigour, and the book ıs one which both chemists 
and physicists can read with interest and profit 
The molecule with which the chemist operates 1s 
to a large extent static, and whatever relation 
it may have to prevailing physical theory, the 
‘octet’ 1s something which, according to M 
Brunold, ‘ works ' ' 









Philistine Cities. 


(1) Gera. By Sir Flinders Petrie 
72 plates 50s 

(2) Beth-Pelet I (Tell Fara) By Sur Flinders Petrie , 
with a Chapter by Olga Tufnell Pp vu+26+72 
plates 50s 

(3) Corpus of Dated Palestiman Pottery By J 
Garrow Duncan Including Pottery of Gerar 
and Beth-Pelet dated and arranged by Sir 
Flinders Petrie, and Beads of Beth-Pelet dated 
and arranged by J L Starkey Pp 21-83 
plates 30s 

(London British School of Archeology in 

Egypt, Bernard Quaritch, Ltd , 1928-1930 ) 


HE British School of Archeology in Egypt 
has widened the scope of its activities, and 
since 1926 has conducted excavations in the coast 
plain of south Palestine For this change there was 
the excellent reason that the only period of Egyp- 
tian history of which even the outlines are obscure 
1s that of the Hyksos conquest , and for thus it was 
in this quarter, whence those conquerors apparently 
came, that clues were most likely to be found 
(Y) In 1926 and 1927 the selected site was Tell 


Il 


Pp vu+34+ 
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Gemmeh, identified with the Bibheal Gerar, aght , The Egyptian protectorate of the XVIILXIXt identified with the Biblical Gerar, eight 
miles south of Gaza and from the coast, a natural 
hill of fifty feet, covered by another fifty feet of 
debris, searped by the Wady Ghuzzeh and deeply 
eroded by wind and rain, so that only a small ar 
of its original platform-top remains Sıx successive 
periods of building were uncovered, within a depth 
of thirty feet, each 1gnormg its predecessor, so that 
there was good evidence for distinguishmg the con- 
tents of each They were assignable, respectively, 
the latest to the Persian conquerors ın the sixth 
century B C, the earliest to the Egyptian protector- 
ate of Thothmes IIT in the fifteenth Between 
these there were reoccupations by Rameses III 
about 1194 B c , by Shishak about 930 Bc, by the 
Jewish Amaziah about 810 Bo, 
metichus I about 660 Bc 

Among architectural remains, the great military 
granaries are notable among the small objects, an 
interesting series of safety-pins, of local workman- 
ship, and surprisingly early date, according to the 
excavators , the copious strmgs of amulets and 
beads, of the centuries from 1200 to 950 Bc , the 
evidence not only for iron-smelting but also for the 
tempering of swords, about 870 B c , and the rudely 
sketched linear designs on limestone incense- 
burners resembling those of iron age Cyprus The 
pottery, especially 1n the ‘ Philistine’ period, 1s 1n- 
fluenced, as at Lachish and Askalon, by Minoan pot- 
painting from oversea The numerous weights give 
a clue to successive commercial systems which have 
prevailed along the great corridor between Asia and 
Egypt, 1n which Gerar lay 

(2) In 1928 work was begun at Tell Fara, a large 
site, rather farther mland, and deeply eroded by the 
Wady Ghuzzeh so that 1ts structure was revealed, 
with nearly fifty feet of rums on a natural hill 
a hundred feet high Practical difficulties were 
greater here than at Gerar, the nearest water, for 
example, being eleven miles off The position and 
contents of this site identify ıt, as 1ts name also sug- 
gests, with Beth-Pelet, the home of the Pelethites, 
King David’s royal bodyguard Besides the con- 
tents of the fort and its houses, the cemeteries 
yielded instructive material The Hyksos period, 
with characteristic un-Egyptian pottery, and scarabs 
imitated from a series of Egyptian models runs from 
the days of the XIIth Dynasty to the XVth, which 
represents the Hyksos conquerors of Egypt, as 
known from graves at Yehudiyeh and ıt 1s claamed 
_that the sequence of scarab designs at Tell Fara 
shows that the XIIIth and the XVIth Dynasties 
were parallel, and began together at the close of the 
XIIth 
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The Egyptian protectorate of the XVIII-XIXth 
Dynasties 1s a period of conflicting influences, 
Egyptian from the south, and Minoan from oversea. 
Debased Minoan decorations are here dated sur- 
prisingly early, and oddly identified The scarabs 
seem to be still the basis of chronological sequence 
A steel dagger (Pl xxi 90) about 13708 c 1s note- 
worthy both for form and for material Tutankh- 
amen's dagger 1s of the same generation Flange- 
hilted daggers of bronze are also early of their 
kind , and there are some interesting forms among 
the ear-rings A terra-cotta horseman (TM 379) 1s 
oddly described as “Scythian " though dated “ to 
the age of David and Solomon ”’ 

Enno group of tombs ıs described as “‘Solo- 
monic’ They are stone-hned and roofed with 
stone-slabs, and contained. ornaments of gold, with 
occasional electrum and silver and fine cornelian 
beads The ivory gaming board, 188, 1s described 
as "unique" on p 12, but as “ a well-known form " - 
onp 109 Among the later tombs, the Egyptian 
lotus-ornament on a vase (17 K7 in text, cf 17 P5 m 
Pl xxxix ) 1s notable, 1f 1$ be so early asis said , anc 
the calendar reckoner (Pl xl 481) very curious 
On the small face-amulets (xl 493-5) the feather 


| head-dress of the ' sea-raxders ' of Ramessid times 


reappears Far the finest art works from this site 
are the silver bowl and bronze ladles, and the 
jointed bedstead of ron, bronze, and wood, from a 
fine tomb of about 850 B c ; 

The fort itself shows the same characteristic glacis- 
defences as Hyksos sites at Yehudiyeh and Helio- 
pols Its inner arrangements have naturally been. 
much remodelled under Egyptian, Philistine, and 
Israelite rule , and the site was heavily refortafied 
during Shishak’s occupation of Palestine in the 
tenth century 

(3) Mr J Garrow Duncans ‘ Corpus of Dated 
Palestinian Pottery " includes the new material 
from Gerar and Beth-Pelet, and also from the 
American excavations at Bethshan The arrange- 
ment 1s by shapes, and consequently fabrics are often 
mixed, as well as periods and sites , but for ready 
reference the shapes are most easily recognised , 
and a convenient notation gives a clue to date and 
provenance Decorative designs are also analysed 
into their component motives, again irrespective of 
style or fabric , which 1s much less convenient or 
instructive At the end 1s a similarly constructed 
key to Palestiman beads There are some useful 
notes on the general discrepancies m dating among 
earher excavators m Palestine, and on the useless- 
ness of certain well-known pieces of work, through 
neglect of obvious precautions 
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Leçons de géométrie projectwe Par Prof Federigo 
Enriques Traduit de la quatriéme édition 
itahenne par Prof P  Labérenne Pp iv+ 
430 (Paris Gauthier-Villars et Cie, 1930) 60 
francs 


THE present French translation from the fourth 
edition of these lessons on projective geometry by 
the eminent Itahan mathematician-philosopher 
to a certain extent meets a long-felt want Per- 
haps the most striking feature of the book ıs the 
remarkably clea: and consistent way in which the 
subject 1s developed from its logical foundations 
solely by means of graphical methods, based upon 
five purely geometrical postulates together with 
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a sixth which 1s the geometrical equivalent. of ' 


Dedekind’s continuity theorem Although somuch 
stress 1s laid upon projective constructions, the 
relations between projective and metical geo- 
metry are expounded ın the text whenever occasion 
arises, Whilst the connexions with group theory 
and algebraic geometry are touched upon in several 
vppendices 

As regards the detailed arrangement of the book, 
t 1s sufficient to state that the first five chapters 
leal with definitions, fundamental propositions 
and pieliminary theorems, the law of duality, 
the postulate of continuity, and Staudt s theorem 
Then follow chapters on projectivities and m- 
volutions between forms of the first and second 
ranks, with applications to conics, their projective 
and focal properties, and to cones, ruled quadrics 
and twisted cubics A chapter on projectivities 
between forms of the third rank completes the 
work ‘The perusal of this book 1s sure to afford 
great pleasure to all interested ın the development 
of projective geometry 


Testing Radio Sets By J H Reyner 
178+8 plates (London 
Ltd , 1930 ) 10s 6d net 


Tuis book gives a series of suggestions for the 
tracing of faults 1n the simpler types of receiving 
apparatus It ıs not likely to be of assistance to 
qualified radio engineers, but, as there are few 
books on the subject, 1t will be useful to amateurs 
with a lmited amount of technical knowledge 
The author's discussion of the effects produced in 
a high frequency choke coil 1s correct, provided 
that it ıs not in parallel or virtually ın parallel 
with other components of the receiver The con- 


Pp vut 
Chapman and Hall 


capacitance which has the property of allowing 
direct current to pass through it, 1s too vague 
The advisability of discharging the condensers in 
an eliminator or mains-driven receiver 18 pointed 
out The way he suggests, however, of placing 
the metal part of a screwdriver across the terminals 
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ments that can be made in the author’s own 
laboratory In places ıt would be well if the author 
had been more explicit On p 23, for example, 
we read, “‘ we will assume that this eireuit. func- 
tions, but ın a poor manner" There are many 
different poor manners’ m which a circuit can 
function The chapter on American test data will 
be useful 


Growing Tree and Small Fruits By H B Knapp 
and E C Auchter (The Wiley Farm Senes) 
Pp xm+51l0 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1929) I5s net 


THE needs of practical fruit-growers and students 
are here specially catered for by providing them 
with a text-book which can also be used as a refer- 
ence volume for points of detail To this end, an 
attempt has been made to render the various sec- 
tions of the book complete and independent, in 
order that information unnecessary for the indi- 
vidual may be passed over without fear of losmg 
other points germane to the question m hand 

Each of the main fruits is dealt with separately, 
from harvest to harvest, marketing operations 
being included , and ın addition special chapters are 
devoted to wider problems of more general applica- 
tion, mcluding, amongst others, orchard establish-, 
ment, pruning, propagation, thinning fruit, and the 
control of diseases and pests Here again, where 
necessary, the application of the problem to 
particular fruits 1s indicated individually and 


| adequately indexed The scientific names of some 


species of the common fruits are appended, and 
hints for practical work, given at the end of each 
chapter, mcrease the usefulness of the volume for 
students’ class work 


The Journal of the Institute of Metals Edited by 


(X Shaw Scott Vol 48 Pp xu + 838 + 40 
plates (London Institute of Metals, 1930) 
Jls 6d net 


STUDIES of the influence of gases on cast metals 
occupy an important place in this volume Both 
hydrogen and sulphur dioxide cause unsoundness in 
copper and bronze, and removal of them by means 
of nitrogen or some other insoluble gas, or by melt- 
ing under reduced pressure, has been found to 
improve the quality of the ingots or castings The 
four papers on this subject all owe their origin 
to the Non-Ferrous Metals Research Association, 
whilst the same body 18 responsible for the work by 


| R Genders on the increased resistance to corrosion 
clusion he draws (p 59), that 1t acts like a small 


of the reservoir condenser, 1s open to criticism, for : 


such violent discharges have been known to damage 
the condenser It would be better to discharge 1t 
through a resistance 

The part of the book dealing with ‘ laboratory 
testing ' seems to be à brief outline of the measure- 
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produced by the addition of small quantities of 
aluminium to brass, this being one of a number of 
instances now known of the protection of an alloy 
by an external film consisting mainly of aluminium 
oxide Acommunication by C F Elam 1s interest- 
ing as 1ecording the progress of solid diffusion of 
zine thiough brass by the application of X-ray 
methods A lengthy paper by T A Rickard on 
the early use of the metals led to a discussion in 
which archeologists as well as metallurgists took 
part The scope of the'Institute of Metals 1s wide, 
and its journal ıs an invaluable source of informa. 
tion concerning the progress of metallurgy 
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Letters to the Editor. 


[The Edhator does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE No notice 4s taken 
of anonymous communications | 


The Meaning of Existence 


Pror MurngHEAD'S illuminating letter in NATURE of 
Feb 7,p 197, raises mnumerable questions which I am 
not qualified to discuss with him, but I should like to 
add a comment on the narrower scientific aspect of the 
problem 

Here aie two quotations, forty years apart, from 
eminent men of science 

(1) Lord Kelvin in 1889—-*' [The ether] 1s the only 
substance we are confident of in dynamics One thing 
we are sure of, and that 1s the reality and substan- 
tiality of the luminiferous ether ” 

(2) Sir Arthur Eddington in 1929—-'* Among leading 
scientists of to-day, I think about half assert that the 
ether exists, and the other half deny its existence , but 
as a matter of fact both parties mean exactly the same 
thing and axe divided only by words ” 

Weare m the paradoxical position that two scientific 
workers of to-day who say “Yes” and ‘No” both 
mean precisely the same thing, while two scientific 
workers forty years apait, who both say ‘ Yes”, mean 

‘diametrically opposite things The key to the para- 
dox 1s, I think, to be found ın Prof Murhead’s words 
“ before there can be any talk of existence you must 
define the world within which ıt 1$ affirmed—what the 
logicians call ‘ the universe of discourse’ ” 

The physicist of forty years ago did not suspect the 
need for any such definition Surrounding and con- 
ditioning our world of consciousness, he saw a vast 
independent universe of concrete machinery, which 
he unthinkingly and unconsciously accepted as his 
‘universe of discourse’ On the othe: hand, the 
scientific worker of to-day finds his ‘ universe of dis- 
course ’ 1n the phenomenal universe as apprehended 
by his brain The crux of the matter seems to me to 
be that this does not—hke the old ocean of machinery 
—provide a single, clearly defined ‘ universe of dis- 
course’ It rather gives us a collection of universes of 
discourse, some greatly overlapping but some almost 
independent, some objective but some largely sub- 
jective 

First there 1s the universe of the astronomical 
observatory and the physical laboratory, which 1s 
“ continuous with the world of the felt, waking body "', 
experience showing that this 1s identical fox all of us, 
at any rate outside lunatic asylums I think science 
now compels us to give an unqualified denial to the 
existence of an ether in this universe of discourse 

Then there 1s the mathematical universe of dis- 
course, which deals only with such phenomena as can 
be reduced to ‘ pointer-readings’ Those who want 
an ether in this universe may have it, just as they 
may have Cartesian oi polar co-ordinates if they 
want them, but it wil be a mathematical ether, 
not 'continuous with the world of the felt, waking 
body’ 

Finally, there is the universe of discourse provided 
by that word which, in Prof Munhead's words, 
“resolution into mathematical symbols or ' pointer- 
readings’ fails to make intelligible ’’, ineluding—3áf one 
must use the word—the world of ‘values’ ^ Although 
I am in almost complete agreement with Prof Mun- 
head, I differ from him m thinking that an ether can 
have any existence in this world, or even any meaning, 


No 3200, Von 127] 


NATURE 


[FEBRUARY 28, 1931 


mainly, I suppose, because ‘ values’ do not enter into 
clearly defined relations with time and space In 
brief, I would contend that m the physical world an 
ether is non-existent , in the mathematical world it 
comes into being at the beck and call of the mathe- 
matician , ın the world of ‘ values’ 1$ 1s meaningless 


J H JEANS 





- 
—-— 





Vahdity of the Genus Sinanthropus. 


PRor MARCELLIN BOULE, Director of the Museum 
National d'Histoire Naturelle in Paris, has written to 
me with ieference to my Henderson Lecture, “ The 
Significance of the Peking Man ”’, extracts from which 
appeared in NATURE of Feb 7 (p 202), to direct my 
attention to the fact that long before Dr Weineit 
expressed doubt as to whether the Peking man should 
be excluded from the genus Pithecanthropus he had 
made the same protest To quote his own words 
“ Je crois être le premier à avoir rapproché intimement 
le 5^wanthropus du Pathécanthrope | Voyez L’ Anthropo- 
logwe, t 39 (1929), pp 455-460 " 

In my Edinburgh lecture I purposely 1efrained 
from mentioning Prof Boules name, because his 
opinion was expressed before the fuller information 
was available, which seems to me to be fatal to his 
view Di: Weinert’s book was written, however, 
after this evidence was issued Hence it was not 
unfair to quote him as the supporter of an opinion 
which I think 15 mistaken 

The question of priority is not a matter of any 
particular consequence As a matter of fact, at a 
meeting of a students’ society in this College (the 
University College and Hospital Anthropological 
Society), before either Prof Boule o Dr Weinert 
raised this question, Dr H S Harrison, of the 
Horniman Museum, started a discussion by suggest- 
ing that the fossil from Chima was a representative 
of the genus Prthecanthropus 

I should like to point out that m his preliminary 
announcement of the discovery of the skull (on 
Dec 2, 1929) Prof Davidson Black dnected attention 
to its resemblance to the calvana of Prthecanthropus 
but gave cogent reasons for according ıt genere dis- 
tinction The profound contrast of a fossilised human 
tooth from China to those of Prthecanthropus was 
pointed out so long ago as 1903 by Prof Max Schlosser 
(Abhandl d k Bayerisch Akademie Wassensch , Math 
Phys Klasse, Bd 22,p 20), and m his g1eat mono- 
graph (Palaontologia Sinica, 1927) on the tooth which 
served as the type of the genus S«nanthropus, Prof 
Davidson Black still further emphasised the contrast 
and justified his action m creating the genus, the 
validity of which ıs admitted by every paleontologist 
who has seen the actual specimens As I have em- 
phasised 1n my Henderson Lecture, the form of the 
brain case, the morphology of the individual bones, 
and even the architecture of the diploe, all corroborate 
the inferences diawn from the teeth that S«nanthropus 
is a distinct genus Although the fossil from China 
definitely approaches moie nearly to Pathecanthropus 
than to any other genus, the monograph which 
Prof Davidson Black has written for immediate 
publication in Palwontologia Sinica (ser D, vol 7 ; 
fase 2) provides the full evidence, compaiative 
data, and the statistical justification for its generic 
independence 

While the question of determimmg what certera 
are necessary to justify the creation of a separate 
genus ıs one that does not admit of an exact answer, 
I do not think that anyone who has compared, as I 
have recently done, the actual Chinese fossils with 
those of other men and apes and the casts of fossil 
human skulls, would fail to 1ealise that the inclusion 
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of the Peking man ın the genus Psthecanthropus would 
introduce an undesirable element of confusion into 
this difficult field of interpretation 
G ELLIOT SMITH 
Institute of Anatomy, 
University College, W C 1, 
Feb 9 





Raman Lines m X-Ray Spectra 


A VERY interesting and significant phenomenon has 
been described by Ray ! and by Majumdar,? in which 
1t ıs shown that a quantum of the radiation energy, 
say of the wave-length comprising the copper Ka lines, 
may, on passing through carbon or alummium, be 
dimmished by an amount sufficient for the ejection 
of a K electron from a carbon or an aluminium atom, 
and then pass on 1n the same or very nearly the same 
dueetion with a reduced energy Av’, and consequently 
a greater wave-length 


t — 


where va, 1s the frequency of the copper Ka, line, and 
hv, 1$ the energy required to remove a K electron from 
the carbon atom 

In the communications mentioned above, photo- 
giaphs are shown in which hnes may very plainly be 
seen corresponding 
^ to this part absorp- 
tion in carbon, nitro- 
gen,and oxygen It 
was stated that car- 
bon m the form of 
soot was used, but 
nothing was said as 
to how thick the 
absorbing layer was, 
nor regarding the 
manner of employing 
nitrogen and oxygen 
Since, in every case 
reported, a lne due 
to at least one of 
these gases appeared. 
along with the line 
due to carbon, if 1s 
evident that the 
three substances 
were all used at the 
same time In dis- 
eussmg the work of 
Ray, Bhargava? 
t says the X -1ays 
passed through air, and Ray, m his later paper, 
makes no comment on. this point, but mentions that 
a Siegbahn vacuum spectrograph was used 

The question of such absorption 1s so important 
that I have also attempted to obtam these lmes 
photographically, but have been quite unable to find 
them In my work a copper target was used, first 
with a tungsten filament, and later with one of 
nichrome, so that the layer of tungsten, which 
sputters on the target from a tungsten filament, 
might not be present, thus giving greater mtensity 
to the copper radiation, and also avoiding the stronger 
continuous spectrum from tungsten 

The carbon, first m the form of graphite, and later 
in the form of so-called amorphous carbon, was 
placed in the X-ray tube immediately before the sht 
Afterward ıb was also used just against the slit on the 
other side, facing thecrystal The optimum thickness 
of the carbon screen for manifesting the effect sought 





FIG 1 —Photometric curves of spectrum 
taken through a carbon absorbing screen 


should be = where 4 1s the linear coefficient of absorp- 
tion of the given wave-length for carbon Screens 
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were used of varyimg thickness, some thicker than 
the above value, and some thinner 

The spectrograph had a radius of about 14 em It 
was not evacuated ‘The calcite crystal was rotated 
uniformly over nearly one degree, by means of clock- 
work Insome trials 16 was also turned by hand about 
every ten minutes, and in other cases 1t was left 
stationary during the entire exposure The time of 
exposure varied from five to nmeteen hours The 
tube current was from 10 to 25 milhamperes, and the 
voltage, while not accurately measured, was perhaps 
from 15 kilovolts for some exposures to 35 for 
others 

In cases where the crystal was allowed to stand, or 
was moved irregularly, certain Imes, often quite 
sharp, appear, especially near the hmuit of the con- 
tinuous iadiation If the crystal ıs moved, these lines 
also move and appear in another place It 1s a com- 
mon experience that such hnes may be found with 
almost any crystal if ıt 1s not properly rotated In 
my best photographs, with uniform rotation of the 
crystal, ıt ıs quite rmpossible to see any line in the 
place required for the partial absorption in carbon, 
and as found by Ray Unfortunately, he does not 
state how the crystal was rotated in his experiments 

Ray has estimated the relative intensity of these 
Raman hnes to be about 41; or six that of the copper 
Ka Ines Now Richtmyer and Taylor ë give the m- 
tensity of the satellites Kaz, 4 of copper as about zis the 
intensity ot copper Ke, On my plates the line copper 
Ke, ,18 strong, hence I conclude that the exposures are 
sufficiently long to produce the lines sought, 1f they 
were present in anywhere near the above intensity 

Fig 1 shows a photometer regord of one of the 
plates obtained The two curves were taken at diffei- 
ent levels across the spectrum to show that the 
uregularities are due to the gram in the plate X 
marks the pomt in the spectrum at which the dis- 
placed lme due to carbon should appear The Kas, 4 
Ime can be seen plainly 

Gro A LINDSAY 
Natuurkundig Laboratorium, 
Groningen, Holland, 
Jan 17 


1 NATURE, 125, 746, 856, 126, 399 and Zeus fur Phys, 66, 261, 
0 


2 NATURE, 127, 92, 1931 
3 NATURE, 126, 398, 1930 
4 Zerts fur Phys , loc eit 
5 Phys Rev , 36, 1044, 1930 





Modification of Quanta by Photo-10n1sat1on. 


IN continuation of our previous communication of 
experiments on the phenomenon described by Di 
B B Ray,* we wish to report that we allowed silver 
Ka radiation to pass through nickel foil 0 06 mm 
in thickness and photographed the spectrum of the 
emergent 1ay We found, after an exposure of 150 
mA -houis, a modified band with a sharp edge at »/R 
= 1019 7, fading towards the long wave-length side, but 
with no trace of blackening on the short wave-length 
side The difference between r/R of silver Ka, and that 
of the sharp edge obtained 1s r/R = 612 9, while, accord- 
ing to Siegbahn, »,/R of mickel (J-absorpt:on edge 
of nickel) 1s 612 The experiment, therefore, clearly 
supports the view that the quantum on its passage 
thiough the atom may impart to the election in the 
K-shell all energies from hv, to hy, and become modified 
to quanta of any frequency less than v — v, 

SALIGRAM BHARGAVA 
J B MUKERJIE 
Physical Laboratory, 
University of Allahabad, 
Jan 24 


* (NATURE, Feb 21, p 273 —Ed NATURE] 
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Raman Spectra of Organic Sulphides 


Ir is more or less generally accepted that the various 
Raman frequencies of a molecule correspond to the 
oscillations of 1ts component parts with respect to 
one another, each frequency bemg associated with one 
particular mode of oscillation This conception of the 
o1igin of the frequencies 1s very fruitful in correlating 
the Raman spectra of molecules with their structure 
One particular aspect of the application of this idea 
has attracted considerable attention during 1ecent 
years, namely, the assigning of certain frequencies to 
each type of chemical bond and tracing their variation 
from compound to compound We have made a 
detailed study of the Raman spectra of a number of 
organic sulphides and we give below the results ob- 
tained in two typical cases, ethyl sulphide and allyl 
sulphide, one representing the saturated and the other 
the unsaturated compound 

The Raman spectrum of ethyl sulphide is very 
simple, while that of allyl sulphide 1s rich m lines and 
also presents a continuous background A comparison 
of the scattered spectrum of ethyl sulphide with that 
of ethyl ether shows a general agreement so far as the 
long shifts are concerned The effect of the substitu- 
tion of the heavier sulphur atom ın the place of oxygen 
1$ to diminish the frequency shift, the changes in the 
shift getting smaller as the value of the shift increases 








Wave numbers per cm | 


652, 1061, 1282, 1439, and 
2923 








Ethyl Sulphide (C,H;),S 


410, 588, 741, 917, 1011, 
1101, 1210, 1291, 1312, 
1420, 1534, 1636, 3007, 
and 3088 ' 


Allyl Sulphide (C,H;),S 





Thus, corresponding to the sulphide shifts 1061, 1439, 
and 2923, we have the ether shifts 1082, 1457, and 
2936 

The Raman spectrum of the sulphide resembles 
that of the corresponding alcohol in the region of the 
longer frequency shifts, while conspicuous changes aie 
observable in the region of the shorter shifts The 
frequency 652 1n ethyl sulphide, which 1s presumably 
due to the C-S bond, 1s also the prominent frequency 
Ih carbon disulphide, the nature of the bond apparently 
having no effect on the oscillation frequency ‘This 
frequency 1s absent in allyl sulphide — Similaxly, the 
prominent frequency 741 1n allyl sulphide (which is also 
present 1n ally] thiocyanide) is absent in ethyl sulphide 
It seems that the frequency 741 1s characteristic of the 
unsaturated sulphides, and the frequency 652 of the 
saturated sulphides V N TuHATTE 


A S GANESAN 
College of Science, Nagpur, 
Jan 12 





The General Factor 1n Spearman's Theory of 
Intelligence 


I HAVE recently undertaken an investigation of the 
theory of ‘factors’ from a mathematical point of 
view This work ıs now complete and I hope to 
publish ıt shortly in full The conclusions in brief 
are that, with certain reservations, the theorems relied 
on by psychologists are correct They are, further, 
independent of the theory of probabihty that ıs to 
say, no questions of distribution arise until we come 
to appheations 

It 1s surprising that this comparatively simple work 
has not been done before The reason seems to be 
that 1t has always been approached from the prob- 
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ability point of view, whereby difficult but irrelevant 
considerations have been introduced It may, how- 
ever, be noted that Yule m his classical paper on 
partial correlation (Proc Roy Soc , 1907) proved his 
results independently of distribution, and that Spear- 
man (Proc Roy Soc, 1922) stated that the theorem 
proved by Garnett for error distributions (Proc Roy 
Soc, 1919) had a smmilar generahty This is the 
subject of Prof Piaggio’s letter in NATURE of Jan 10 
Another reason why mathematicians have as a rule 
failed to interest themselves in the theory les in the 
special meanmgs assigned to common mathematical 
terms by statisticians and psychologists independent 
for orthogonal, factor for component, array for section, 
etc , and the extension of the term ‘ error’ to cover 
all components not under consideration 

The subject matter of statistical science 1s sets of 
measures of variates, that 1s, sequences of numbers, 
which for theoretical purposes may be reduced to 
standard deviation measure These sequences can, 
like real functions of which they are a reduced case, 
be subjected to orthogonal partition and can be 
developed in series of sequences N being the number 
of elements in each sequence, all sub-sets of N-1 
independent sequences, orthogonal or not, are ‘ com- 
plete ’, and all sequences of the whole set can be 
developed linearly m terms of any complete sub-set 
The possibilities for the expression of a sequence in 
terms of ‘ factors ' are therefore unlimited, a fact upon 
which Godfrey Thomson has insisted from a rather 
different point of view The theory can at this pom 
be hnked with that of linear substitutions or wit 
that of unit vectors ın multispace, but for the objec 
in view there does not appear to be any advantage 
in doing so 

I have obtamed the conditions for the existence of 
a sequence having given correlation coefficients with 
a given sub-set, and for the existence of a sub-set 
having a given array (mathematical sense) of correla- 
tion coefficients, together with the method of obtainmg 
such @ sequence and such a sub-set In view of its 
great interest, I have also made a study of Spearman’s 
two-factor form following the above methods This 
form may be said to have the general validity claimed 
for ıt, ıt may be remarked, however, that there is 
another class of cases, besides those with negative ~ 
correlations mentioned by Garnett, ın which ‘ equi- 
proportionahty ' (Dodd) does not imply the form 
I do not entirely agree with Prof Piaggio’s statement 
that the arbitrary sequence 2 can be made as small 
as we please, this depends on the divergence of a 
certain series, which 1s not bound to diverge 

When we come to application, distribution 1s all- 
important An orthogonal partition of a sequence 1s 
of course not invariant for monotonic transformations, 
so that a partition such as Spearman’s two-factor 
form 1s entirely dependent on the distributions 
adopted In statistical measurements as a rule, and 
in psychological measurements always, there 1s no 
measuring rod, so that distributions are at our mercy, 
and 1t 1$ usual to make them fit some standard such - 
as the curve of errors and to insist on the lmearity 
of the regressions It ıs therefore on this standard 
distribution that the two-factor theory must rest, 
and not on the general method of partition Karl 
Pearson has criticised Spearman’s ‘hierarchy’ of 
correlation coefficients from the pomt of view of 
closeness of fit A mathematician with a less seveie 
statistical morahty will however, have no objection 
to Prof Spearman making his fit perfect by small 
monotonic transformations or linear substitutions 

Orthogonal partition often connotes physical reality, 
as, for example, with harmonics in sound, butit must 
be remembered that m such cases the partition is 
completely specified by physical laws and conditions, 
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Scientific Congresses 1n I93I. í 


Pn the summer of this year five important 
scientific gatherings will take place 1n London, 
all of which will be of an international character 
The first of these will be the International Congress 
of the History of Science and Technology , thesecond 
the jubilee celebrations of the Society of Chemical 
Industry , the third the International Illumination 
Congress, and the fourth and fifth the centenary 
celebrations of the discovery by Faraday of electro- 
magnetic induction and the centenary meetings of 
the British Association Though the programme of 
the International DTlumination Congress includes 
meetings at Glasgow, Edinburgh, Sheffield, Birmimg- 
ham, and Cambridge, the delegates will meet in Lon- 
don before visiting the provinces, while the meetings 
of the other bodies will be held entirely in London 
Organised by Le Comité International d'Histoire 
des Sciences, of which the permanent secretary 18 
Prof Aldo Mieli, the Second International Congress 
of the History of Science and Technology 1s sup- 
ported by Le Comité International des Sciences 
Historiques, the Newcomen Society for the Study 
of the History of Engmeering and Technology, and 
the History of Science Society, and the aim of the 
Congress 1s to provide opportunity for intercourse 
and exchange of thought between all those who are 
interested 1n the various departments of the history 
of science and technology ‘The programme has 
been arranged to cover the period Monday, June 29, 
to Friday, July 3, and the headquarters of the 
Congress will be the Science Museum Besides 
scientific communieations, there will be social 
gatherings, visits to historic institutions, and excur- 
sions to places of scientific mterest The president 
is Dr C Singer, the honorary treasurer Sir Wiliam 
Bragg, and the honorary secretary Mr H W. 
Dickinson, Science Museum, South Kensington, 
SW 7, from whom further particulars can be 
obtained The Congress, 1t may be added, origin- 
ated with the Comité International d’Histoire des 
Sciences, which was founded at Oslo on Aug 17, 
1928, and meets annually 1n Paris 
The jubileecelebrations of the Society of Chemical 
Industry, 16 has been announced, will be of a 
domestic character, the functions bemg thrown 
open only to members and a very few distinguished 
guests who will be the recipients of special honours 
The Society was founded in 1881, and to-day has 
upwards of 7000 members, associate members, and 
subseribers The meetings will commence on 
July 13 and will extend over the succeeding seven 
It 1s hoped the Lord Mayor of London will 
open the proceedings by receiving the delegates at 
the Guildhall, and succeeding events will include 
the annual dinner, the annual general meeting, the 
delivery of the presidential address, and the pre- 
sentation of the Society’s Medal Visits to many 
works typical of the manufactures of London are 
bemg arranged , the Chemical Engineermg Group 
of the Society 1s arrangmg an exhibit of special 
recording and measuring instruments ın the Central 
Hall Westminster, where there will also be an 
exhibit of British. chemical plant arranged by the 
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British Chemical Plant Manufacturers’ Association 
To mark the occasion permanently, Dr Stephen 
Miall, editor of Chemastry and Industry, 1s writing a 
history of the chemical industry, to be published at 
a low cost immediately prior to the meeting, and a 
special jubilee number of the Journal of the Society 
will be published containing reprints of outstanding 
papers, biographies of presidents, medallists, and 
honorary members, and a history of the Society 
While the prehminary programme was being ar- 
ranged, the late Lord Melchett held the presidency 
of the Society, but he has now been succeeded by 
Sir Harry McGowan The headquarters of the 
Society are at Central House, 46 Finsbury Square, 
EC2,Mr H J Pooley being the general secretary 

The meeting of the International Illumination 
Congress, the ninth of 1ts kind, will be divided into 
two parts, the first part consisting of a Congress 
which will be held on Sept 2-12, and the second 
part consisting of meetings of the technical com- 
mittees of the International Commission on Illum:- 
nation, to be held on Sept 13-19 The Congress, of 
which Mr C C Paterson 1s the president, 1s being 
organised by the National Illummation Committee 
of Great Britain, n co-operation with the Ilummat- 
ing Engineermg Society, 32 Victoria Street, S W 1, 
Co C H S Evans being the honorary general 
secretary After assembling in London on Sept 
1-3, the delegates will then spend two days at 
Glasgow, three days at Edinburgh, two at Sheffield, 
two at Birmingham, and the remainder of the time, 
Sept 13-19, at Cambridge At the latter place will 
be held the plenary session of the International 
Commission on Jllummation A comprehensive 
list of subjects for discussion has been drawn up, 
and papers will be presented on the hghting of 
factories, offices, houses, vehicles, streets, museums, 
and lighting for traffic control, together with others 
on hghung for aviation and navigation, flood 
lighting, architectural hghting, laboratory tech- 
nique, and the lighting of mmes Many institu- 
tions are represented in the general council of the 
Congress, the chairman of which 1s Lieut -Col K 
Edgeumbe The first three International [lumina- 
tion Congresses were held at Zurich, and the others 
have since been held at Berlin, Paris, Geneva, 
Bellagio, and Saranac, New York 

We have on a previous occasion referred to the 
general arrangements for the commemoration of 
the centenary of Faraday's discovery, which are in 
the hands of the Royal Institution and the Institu- 
tion of Electrical Engineers While these two 
institutions have Joined forces m making the plans, 
they are mdebted to other societies for their co- 
operation Thus, the Royal Society will entertain 
the delegates to the celebrations, the Federal Coun- 
cil for Chemistry will participate in the arrange- 
ment of the Faraday Exhibition, and assistance has 
been offered by Government, university, and other 
bodies with scientific interests The provisional 
programme includes the reception of the delegates 
in the Lecture Theatre of the Royal Institution, 
and the Faraday commemoration meeting at the 
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Queen's Hall on Sept 21, conversaziones at the 
Royal Institution and the Institution of Electrical 
Engmeers on Sept 22, and the opemng of the 
Faraday Exhibition at the Albert Hall to the public 
on Sept 23 This exhibition will remain open for 
about ten days, and 1t 1s hoped to publish a cata- 
logue and description of ıt The preparation of a 
souvenir of the whole celebrationsis under considera- 
tion, and progress is beng made with the prepara- 
tion for pubheation of Faraday’s famous diary Of 
the six or eight volumes ın which the work will ulti- 
mately be completed, 1t 1s hoped to have one or 
possibly two ready by September 

The second day of the Faraday celebrations, 
Sept 22, will comeide with the opening of the 
summer meeting of the Institution of Electrical 
Engmeers, while the third day, Sept 23, will be the 
commencement of the centenary meeting of the 
British Association for the Advancement of Science, 
which has not hitherto metin London Durmg the 
afternoon of Sept 23, Lieut -Gen the Right Hon 
J C Smuts will be installed as president of the 
British Association and a reception of delegates will 
be held 1n the Albert Hall, this arrangement allow- 
.ing the members to have a private view of the 
Faraday Exhibition On the same evening General 
Smuts wil dehver his address at the maugural 
general meeting in the Central Hall, Westminster 
The sectional and other scientific transactions will 
be carried on daily from Thursday, Sept 24, until 
Wednesday, Sept 30, mclusive For the majority 
of these transactions meeting-rooms will be used 1n 
and near Exhibition Road, South Kensington, while 
the reception room will be m the Great Hall of the 
University of London A prelmuinary notice has 
been issued by the Association giving the names of 
the presidents of the thirteen sections, among whom 
are Sir J J Thomson, Sir Alfred Ewing, Sir Halford 
Mackmder, Sir Harold Hartley, Su C Grant Robert- 
son, and Sir John Russell The usual programme of 
visits and excursions will be arranged, and in view 
of the very large number of stitutions and budd- 
ings, houses, and memorials in London connected 
with the scientific men of the past, and the wealth 


of scientific work now being done in the metropolis, 
these should prove of wide and general interest A 
large attendance of scientific workers from both the 
Dominions and foreign countries 18 expected, for 
whom the Association hopes to obtain private 
hospitahty by residents in London ‘The full 
prelmminary programme 1s expected to be issued in 
April, and this will be obtainable from the Secretary, 
British Association, Burlington House, W 1 

In addition to these congresses, two other 
scientific gatherings of unusual mterest will be 
held m Great Britam At Manchester on Mar 
17 the Manchester Literary and Philosophical 
Society wil commemorate the 150th year of its 
foundation, while at Cambridge on Oct 1-2 the 
centenary of the birth of James Clerk Maxwell 
will be celebrated Founded in February 1781, 
the Manchester Literary and Philosophical Society 
will always be associated with the work of Dalton, 
who for half a century was a member Other 
distinguished scientific men connected with the 
Society include Joule, Sturgeon, Hodgkinson, 
Fairbairn, Nasmyth, Wilde, Osborne Reynolds, 
Balfour Stewart, and Roscoe The commemora- 
tion will melude an address in the Atheneum Hall 
by Sr J J Thomson, to whom the Dalton Medal 
will be presented, and a dinner 1n the Midland Hotel 
During the week the Society’s house, 36 George 
Street, will be open to visitors At the Maxwell 
centenary celebrations at Cambridge, addresses 
will be given by Sir James Jeans, Sir Joseph 
Larmor, Sir J J Thomson, and Profs Ennstein, 
Langevin and Planck Maxwell was born on June 
13, 1831, and died on Nov 5,1879 He was the first 
Cavendish professor of experimental physics and 
the founder of the great school of experimental 
physics at Cambridge Has contributions to optics, 
geometry, molecular physics, and other subjects 
are to-day less widely known than his fundamental 
work on electromagnetic theory, and his connexion 
with Faraday makes 16 appropriate that his cen- 
tenary should follow the September celebration of 
the centenary of Faraday’s discovery of electro- 
magnetic induction 


Glasses for Use with Invisible Rays.* 
By Dr S Excusas, Holophane Research Laboratory 


HENEVER light is produced, invisible 

radiations—ultra-violet (U V ) or infra-red. 
(I R )—are, almost without exception, produced at 
the same time Glasses which are transparent to 
the visible rays are not necessarily transparent to 
either the ultra-violet or infra-red , and similarly, 
opacity to one set of radiations does not ımply 
opacity to the other two sets In order to control 
these invisible rays, therefore, 1t 1s necessary to 
have ranges of glasses for transmitting and for 
absorbing these various bands of rays 


UrrRA-VioLET RADIATION 
Of recent years the extraordmary biological 
activity of a small band of ultra-violet rays lying 


* Substance of a paper read before the Illuminating Engineering 
Society on Dec 12 
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near the extreme end of the sun's spectrum, and 
extending from this wave-length (295 My) up to 
about 320 My, has established the fact that though 
ordinary glass, as used for windows and artificial 
hghting equipment, 1$ transparent to the longest 
ultra-violet rays, 1t becomes opaque at about 310- 
320 Mz It is thus useless for transmitting rays 
of the biologically active wave-lengths Several 
types of glass have been developed which are trans- 
parent to these so-called ‘ health rays’, and to a 
lumited extent to radiations of rather shorter wave- 
lengths than are found 1n the sun’s spectrum 
Investigations in this field have proved that 
silica and boric oxide are the best two materials 
for making glass with a good transparency for the 
ultra-violet, while iron oxide and titama are the 
two most dangerous oxides in this respect In 
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making U V glass, besides reducing the amount of 
iron oxide entering the glass from various sources, 
it has been found necessary to melt the glass under 
chemically reducing conditions, for ferric oxide re- 
duces the U V transparency much more than does 
à corresponding amount of ferrous oxide For this 
purpose organic reducing agents are generally used, 
but recently, m some cases, inorganic reducing 
agents have been used very successfully With 
these inorganic reducing agents it is possible to 
obtain a higher proportion of the total iron oxide 
content of a glass m the ferrous condition, and as a 
result the colour of the glass through a considerable 
thickness is pale blue, whereas the colour of glass 
reduced with organic agents 1s pale green or blue- 
green, or 1t may be a pale amber colour if too much 
carbonaceous matter has been used 

In connexion with that much-debated matter, 
the ageing of U V glasses, ıt has been shown that 
certain types of glass more easily lose a certain pro- 
portion of their transparency to the ultra-violet 
than do others This loss of UV transparency 
appears to be due to the reoxidation of the ferrous 
iron in the glass to the ferric state, a process which 
proceeds slowly under the influence of direct sun- 
hght unti] an equihbrium between the relative 
amounts of the two oxides 15 reached When once 
this equilibrium is reached, no further loss of U V 
transparency occurs unless the conditions of ex- 
posure are altered The extent of this loss of U V 
transparency depends on*the total iron oxide con- 
tent of the glass and on the conditions of manu- 
facture , 1t varies from so low a figure as 7 per cent 
at 300 My for one type of glass up to 20 per cent 
or more for other types 

For the manufacture of medical and scientific 
UV lamps, clear fused quartz is an ideal material, 
but 1t 1s too transparent to the shorter ultra-violet 
, rays and too expensive when worked into the de- 
sired sizes and shapes that are required for cer- 
tain new types of U Y lamps These lamps, ıb 1s 
claimed, give sufficient ultra-violet hght of the 
active wave-lengths 
to produce a hght 
erythema , but, 1t 1s 
also claimed, they 
are safe to use—con- 
tinuously without 
medical supervision 
—elther as a sub- 
stitute for, or in 
parallel with, ordin- 
ary artificial light- 
ing One of these 
lamps consists of a 
daylight blue globe 
of UV transparent 
glass surrounding a 
tungsten filament, 
which 1s distinctly over-run, so much so that its 
average lıfe is reduced to 300 hours Another 
lamp has a clear UV glass bulb contaming a 
drop of mercury, a tungsten filament, and tung- 
sten electrodes between which a mercury vapour 
are 1s struck almost as soon as the lamp ıs 
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switched on, the heat from the filament being 
sufficient to vaporise enough mercury to start 
and maintain thé are (Fig 1) <A third lamp 
of this type 1s a low-pressure mercury arc enclosed 
within a vitreosil tube which 1s surrounded by 
a framework carrying sheets of UV glass The 
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ULTRA VWOLET4h-— VISIBLE -—* 


FIG 2 —À, iron arc through Wood's glass, B, iron are 


lamp 1s meant for use along with ordinary artificial 
hghtimng units 

Glasses containmg sufficient nickel oxide on a 
potash base to colour them a very deep blue are 
so deep that in thicknesses of 3 mm they are 
opaque to ordinary hght, but are transparent to 
ultra-violet 1ays from about 390 My down to 
about 310 My (Fig 2) ‘They are referred to as 
Wood's glasses With such glass ıt 1s possible to 
have a room completely dark but flooded with 
ultra-violet rays that only need to impinge on 
suitable fluorescent materials to reveal them pre- 
sence One such material ıs the so-called canary 
glass, which owes its fluorescent properties to the 
presence of a small percentage of uranium, oxide 
on a soda lime base Under the action of ultra- 
violet rays, this glass shows a very strong greenish- 
yellow fluorescence Certain other glasses show a 
weak fluorescence, but none of them is m any way 
comparable to uranium glass in this respect Be- 
sides its attempted use in invisible signalling, 
Wood's glass 1s finding many avenues of usefulness 
in research and commercial laboratories 

For absorbing ultra-violet rays while at the same 
time transmitting the visible spectrum without 
very much selective absorption, there are several 
glasses available, all based on Sir William Crookes’s 
work and all containing, as an essential constituent, 
cerium oxide If selective absorption in the visible 
region 1s not objected to, then an amber-coloured 
glass made by the inclusion of iron oxide and man- 
ganese dioxide in the batch is very effective in 
absorbing ultra-violet rays 


InFra-RED RADIATION 


On turning to the infra-red rays, extending from 
0 78 u upwards, we again have three types of glass . 
(1) for transmitting both visible and infra-red rays ; 
(2) for transmitting the visible and absorbing the 
infra-red, and (3) for absorbing the visible and 
transmitting the infra-red Considermg them m 
this order, fused quartz, which of course transmits 
the vision rays freely, also transmits the mfra-red 
radiations up to a wave-length of about 5 &  Itis 
not to be expected that glasses contaimng 70-75 
per cent of sihea will show any better infra-red 
transparency Soda and hme, the other principal 
constituents of ordinary glass, appear to cause a 
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slightly decreased infra-red transparency, but this 


glasses of this type 1s to a certain extent related to 


may be due to small amounts of impurities that are | the colour of the glass, but there 1s no close parallel, 


usually found m such glasses 

Sir William Crookes, in his work published in 
1914, showed that many oxides conferred on glass 
the property of absorbing the infra-red rays to 
varying extents Most of these oxides also gave a 
distinct colour to the glass He also showed that 
by far the most effective material for this purpose 
was iron oxide melted into the glass under reducing 
conditions In his work Crookes measured the 
infra-red radiation transmitted through his glasses 
by the total heating effect His general conclu- 
sions have recently been confirmed by the work 
of Gehlhoff, Schmidt, and Thomas, who have de- 
termined the infra-red transmissions at various 
wave-lengths 

Several heat-absorbing glasses are available 
They all employ iron oxide in the reduced condi- 
tion, the only essential difference being the means 
that are employed to obtain the iron oxide in the 
ferrous state Generally the iron and its reducing 
agent are introduced together by using iron oxalate 
as Crookes did Recently, however, attempts have 
been made, with a certain degree of success, to use 
inorganic reducing agents, which retain a greater 
proportion of the iron im the ferrous state Such 
glasses are blue-green in colour, instead of the 
green of ordinary iron-containing glasses 

Measurements show that the heat absorption of 


as 18 shown 1n the accompanying table 


LQ:iamr TRANSMISSION AND HEAT ABSORPTION OF 
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As a last type of glass to be considered, there 1s 
a very interesting glass which has the power of ab- 
sorbing all visible rays but transmitting infra-red 
rays Such a glass, of course, appears black in 
thickness of 2mm and upwards, but in very thin 
sections 1t has a reddish amber colour As a means 
of invisible signalling, this glass has almost, if not 
quite, superseded Wood ’s glass, since infra-red rays 
are easier to produce in quantity than ultra-violet 
rays, they also have the great advantage of carry- 
ing farther, as they are not so easily absorbed by 
the atmosphere For burglar alarms and appar- 
atus of that type, this glass has an 1nterestang field 
of usefulness 


British Industries Faur. 


HE British Industries Fair, 1931, to which brief 
reference was made m our last issue (p 281), 
has exceeded its previous records in the total area 
occupied by the stands, 1n the number of exhibitors, 
and probably, also, so far as the evidence 1s avail- 
able at the time of writing, 1n the number of over- 
seas and home buyers, as well as of the general 
public, that have visited it The integrated effort 
to demonstrate visually the extent, variety, and 
quality of the products of British industry required 
this year no less than four separated, but not un- 
related, exhibitions for the hght industnes, at 
Olympia, London, for the heavy industries, ab 
Birmingham , for textiles, at the White City, Lon- 
don , and for artrficial silk goods, at the Albert Hail, 
London In the critical industrial period through 
which the country 1s now passing, the Fair was a 
remarkable and bold achievement, and tribute must 
be paid to the Department of Overseas Trade, to 
the Bummgham Chamber of Commerce, and to 
the various trade and industrial organisations, as 
well as to individual firms, that co-operated ın 1ts 
organisation Information 1s not yet available, but 
wil be eagerly awaited, as to the business orders 
that have been received for British goods, as the 
direct result of the Fair 
It wil not be possible to review, even cursorily, 
the exhibits shown at the four separate sections of 
the Fair mentioned above, but ıt may be worth 
while to record a general umpression of the exhibi- 
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tions at Olympia It 1s difficult to believe that 
any visitor could thoughtfully go through the Fair 
without being greatly impressed by the vast range, 
the great variety, the excellent quahty, and often, 
be ıt said, the great beauty of the goods displayed... 
Despite the disheartening aspect of our unemploy- 
ment figures and the famtness of our hopes of an 
early industrial revival, the evidence that Olympia 
afforded of the vigour and quality of so many 
British industries was reassuring and uplifting An 
industrialist, recently returned from journeying 
overseas, related that, m foreign countries and in 
the British dominions overseas, he had again and 
again noted how confident was the expectation that, 
whatever might happen in other countries, Great 
Britain at least would win through the difficulties 
of the world slump What could be seen at 
Olympia went far to justify this confidence In 
the heavy industries and in the great staple ex- 
porting industres, Great Britain has been for so 
long in the forefront that the qualhty of their 
products has almost come to be taken for granted , 
but even in those hghter industries associated in 
the popular mind with foreign manufacture—for 
example, toys and certain londs of fancy goods— 
the exhibits at Olympia provided striking evidence 
of the progress that has been made by British 
manufacturers 

The groupmg of the exhibits according to in- 
dustries was not only convement for the buyer and 
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visitor , ıt necessarily created a series of mass 
effects also, so that 16 was impossible to escape 
gétting, from each group, a general mmpression of 
the respective industry as a whole In this regard, 
the china, earthenware, stoneware, and glassware 
exhibits formed a notable display, which included, 
it may incidentally be noted, some remarkably 
beautiful developments in decorative glassware 
It 1s well worth the consideration of future ex- 
hibitors how they may develop what may be called 
the orgamsed group exhibit There can be no 
doubt that, so far from exhibitors losing anything 
by close association of their exhibits with those of 
similar, and even competitive, firms, they gain ın 
mere advertisement value from the mass effect 
produced by the associated exhibit The individual 
firm must ultimately benefit from any good im- 
pression created of the whole industry of which it 
1s & constituent 

In this connexion, special praise should be given 
to the exhibit of the British scientific instrument 


. manufacturers, which this year excelled, ın area, in 


s 


the number of exhibitors, and in the range and 
variety of exhibits, the achievement at last year's 
Far The total effect of the two great contiguous 
stands on which the British optical and scientific 
instrument manufacturers had arranged their 
exhibits was an assurance of the vitality and a 
guarantee of the future of this important British 
industry Perhaps one of the most striking features 
of these associated exhibits was the manziestation 
of the extent to which scientific mstruments are 
being used ın all sorts of other industries m which, 
not so very long ago, they were unknown In order 
to direct attention to this modern development, the 
exhibiting manufacturers published a brochure, for 
distribution at the Fair and otherwise, on scientific 
instruments 1n industry, from which 1t 1s interesting 
and encouraging to learn enter alha that ninety per 
cent of the cmematograph-taking lenses used at 
Hollywood are of British manufacture, and that 
an equal or even a greater percentage of the best 
einematograph projectors used in the United States 
are fitted with British lenses The exhibits on the 
combined stand of specimens of optical glass, of 
photographic lenses, and of prismatic binoculars 
lent pomt to the remarkable tribute paid to the 
superiority of certam British over corresponding 
foreign optical products in a letter by Dr C V 
Drysdale, Director of Scientific Research at the 
Admiralty, which appeared in the Times of Feb 
14 That letter, as its writer claimed, but con- 
firmed and amplified the statement made in a 
letter ın the Tames of Oct 19, 1925, from Dr 
Drysdale’s predecessor 1n office, Dr (now Sir Frank) 
Smith 


“It 1s a commonly held belief that optical instru- 
ments and optical glass of British manufacture are 
inferior to the instruments and glass produced by 
certain well-advertised Continental firms and sold 
in large quantities ın this country I wish to state 
that this behef 1s erroneous, and that 1t 1s based on 
prejudice rather than upon a knowledge of the facts 
Comparative tests made with rigid accuracy in the 
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laboratory, and tmals under stringent service con- 
ditions. prove that British optical instruments and 
glass are inferior to none ”’ 


We have not space to notice, by way of example, 
more than a few of the instruments exhibited by the 
British scientific instrument manufacturers Various 
types of temperature indicating and recording 
instruments, for use 1n industry, were shown by the 
Cambridge Instrument Co, Ltd, and by Negretti 
and Zambra The display of microscopes by R and 
J Beck, Ltd ,W Watson and Sons, Ltd , James Swift 
and Sons, Ltd , and Charles Baker ranged from the 
simple student's form to the elaborate research 
microscope, and included types designed specially 
for industry Adam Hilger, Ltd , showed, besides 
an interferometer, a colorimeter and a spectro- 
graph, a ‘steeloscope’ which has been produced for 
the rapid identification, by visual observation by 
unskilled labour, of different varieties of steels. 
Newton and Co showed an epidiascope, ngemously 
fitted with mirrors so as to increase the illumination 
of the object to be projected , and Charles Baker 
had an epidiascope fitted with a fan to prevent the 
evil effects of overheating Among the navigating 
instruments shown, reference may be made to a 
dead-beat compass shown by Henry Hughes and 
Son, 1n which increased steadiness and damping 
are secured by an ingenious use of fine radial 
filaments Messrs Ross, Ltd, exhibited, besides 
their great range of photographie lenses, a cine- 
matograph projector and a telescope of exception- 
ally light design, m which the body tube 1s of light 
fabric instead of metal, and which was mounted 
on a light and easily folded tripod Ensign, Ltd, 
had an interesting and recently designed aerial 
camera 

Of the other scientific exhibits displayed at 
Olympia, mention must be made of the Chemical 
Section The Imperial Chemical Industries, Ltd , 
relied mainly, as last year, on a small cinema in 
which films were shown of the manufacture of some 
of their typical products, as well as of the social 
welfare work associated with the various units of 
this great organisation The stands of the gas 
companies and of the various chemical manufactur- 
ing firms showed almost a bewildering range of 
exhibits, from the simplest raw materials to the 
most refined analytical reagents and ‘ fine ’ chemi- 
cals Hopkm and Wilhams, Ltd, for example, 
showed a collection of radioactive uranium-bearing 
minerals and the products obtainable from them, 
and also an exhibit of barrum sulphate for X-ray 
chagnosis 

It would be but random selection to refer further 
to particular exhibits Taking the Fair, as 16 could 
be seen at Olympia, as a whole, ıt was a note- 
worthy and encouraging demonstration that Great 
Britain is still in the forefront of the manufactur- 
ing nations of the world Itis to be hoped that all 
the thoughtful planning, the careful organisation 
and the zealous co-operation that went to the 
making of the Fair will have their merited re- 
ward im a great and needed stimulus to British 
industry 
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Tne Hon Sir CHARLES ALGERNON Parsons, 
OM, KCB,FRS í 


B* the death of Sir Charles Parsons on Jan 12, 
while on a voyage to the West Indies, the 

world has lost the greatest engineer engaged in the 
production of power from steam since the time of 
Watt It ıs due to his genius and perseverance 
that the steam turbine now produces practically 
all the electricity derived from steam power and 
every fast ship of large size, both naval and mer- 
cantile, 1s driven by steam turbines 

Sur Charles, who was ın his seventy-seventh year, 
was the fourth and youngest son of the third Earl 
of Rosse, who buit the great 6 ft telescope at 
Burr, Ireland He was educated privately and at 
Cambridge, where he was eleventh wrangler He be- 
came a pupil at Elswick Works and in 1883 joined 
Clarke, Chapman and Co of Gateshead, where he 
made his first steam turbine of 4 h p, which ran 
at the unprecedented speed of 18,000 revs per 
minute The design of the dynamo to be coupled 
to it—and 1t must be remembered that the design 
of electrical machinery was in its infancy then— 
was quite as great a feat as the steam turbine itself 
With increasing size, and improvements 1n design, 
the efficiency of the steam turbine increased until 
in 1888 a 32 kw machine running at 8000 rpm 
with 100 Ib per sq in saturated steam and non- 
condensing gave a consumption of 51 lb per kw 
hour, a figure that would be good even at this day 

In 1889 Parsons parted company from Clarke, 
Chapman and Co and started the Heaton Works, 
Newcastle-on-Tyne, to manufacture steam turbines 
and other steam and electrical machinery Here 
he met with the great setback that Clarke, Chapman 
and Co retained his original patents for turbines 
with the steam flow parallel to the axis He, how- 
ever, designed a turbine clear of the orginal patents 
with the steam flowing radially, which, with the 
addition of condensing, culminated in a 100 kw 
turbine runnmg at 4800 rpm giving the then 
record consumption of 27 Ib per kw hour with 
100 lb per sq in steam pressure, 50? F superheat, 
and 27 n vacuum 

In 1894, however, as Clarke, Chapman and Co 
had failed to make a success of the steam turbine, 
Parsons got back his original patents for a fraction of 
the sum originally asked for them, and the parallel 
flow turbine was reverted to, in a form, except for 
size and improvements 1n construction and design, 
essentially the same as the reaction turbine of 
to-day In the forty-five years that have elapsed 
from the time he made his first turbine, the size 
has increased from the 4 kw turbine of 1884, 
which ıs now ın the Science Museum, South Ken- 
sington, to 50,000 kw and even 200,000 kw 

In the same year Parsons resolved to apply the 
steam turbine to marme propulsion, and an experi- 
mental boat, the Turbina, of 40 tons displacement, 
was buit At first ıt had one turbine, but, on 
account of what was then the little-known pheno- 


menon of cavitation, not more than about 20 knots i 
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was attained For one turbine, three in series 
were substituted, and on each of the three shafts 
there were three propellers, and thus, in 1897, the 
then record speed of 34 knots was attained Two 
destroyers followed, one of which attained on trial 
37 knots—which, 1t must be remembered, was ob- 
tained with coal and not oil fuel Unfortunately, 
both these were lost at sea about 1901, due to 
causes which had no relation to the turbmes 
Soon afterwards two comparison ships, the Amethyst 
fitted with turbines and the Topaz with reciprocat- 
ing engines, were built by the Admiralty, with the 
result that the performance of the turbine ship 
was much the better As a result, ın 1905 turbines 
were fitted into the battleship Dreadnought, and 
then became the standard for the Navy On the 
mercantile side the growth was also very rapid, 
culminating in the Mauretania of 40,000 tons dıs- 
placement and 68,000 s h p , which was designed ın 
1904 and finished ın 1907, or just ten years after 
the Turbima of 40 tons displacement In 1912 
the difficulty of a slow-speed turbme having to be 
coupled to a high-speed propeller was overcome 
by the introduction of gearmg enabling each to 
run at the most suitable speed, and geared turbines 
have now become standard practice In 1926 a 
further step was made ın the King George V , a 
Clyde passenger boat, where a steam pressure of 
550 Ib per sq ın was adopted 

Besides steam turbines, Parsons had many other 
interests he made several experiments with very 
high pressures and temperatures, a 2000-ton press 
and large storage battery being installed for this 
purpose, chiefly 1n the hope of being able to make 
diamonds, but without success He also experi- 
mented on still higher pressures by firing steel 
bullets into a block of steel having a hole the same 
diameter as the bore Another experiment was to 
fire a large shot nto a chamber contaming a mıx- 
ture of acetylene and oxygen, where ıt was esta- 
mated a temperature of some 16,000°C was attamed 
on the explosion of the gases None of these gave 
any result ‘The reproduction of sound was another 
of his activities, he made a valve worked from a 
gramophone or violin which, when supplied with 
compressed air, gave a great augmentation of sound, 
combined 1n many cases with improved quality 

Parsons was always interested ın optical work, 
largely inherited from his father, and so early as 
about 1887 devised greatly improved methods of 
producing search-light reflectors, resulting m Heaton 
Works constructing nearly all the parabolic search- 
hght reflectors made ın Great Britam He also 
made reflectors with one axis a parabola and the 
other a hyperbola or ellipse, so as to give a flat 
beam for use on the Suez Canal or other purposes 
By taking over the Derby Crown Glass Works, 
where he was able to make many improvements in 
the manufacture, he to a large degree saved the 
production of optical glass in Great Britain, and 
he also had a controlling interest ın Messrs Ross, 
Ltd , makers of binoculars and other optical mstru- 
ments He also took over the telescope works of 
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Sir Howard Grubb, F R S , which are now carried 
on at Walker Gate, Newcastle-on-Tyne 

Sir Charles was a firm believer 1n the 1mportance 
of research in industry, and very large sums were 
set aside for this purpose Also, accurate tests were 
invariably made of each machine as ıt was made, 
80 as to give data for subsequent designs He also 
firmly beheved in the utilisation of what may be 
called highly educated labour, and had always 
on his staff university men and others with high 
education, but 1n all cases 1t had to be combined 
with good practical knowledge 

The Royal Society elected Sir Charles a fellow 
in 1898, and he served on the Council in 1907-9, 
being a vice-president ın 1908-9 , he was awarded 
the Copley and Rumford medals He was made a 
K C B ın 1911 and recerved the Order of Merit in 
1927 He was given many honorary degrees by 
various universities, and among other medals had 
the Grashof Commemoration medal of the Verein 
Deutscher Ingenieure, the Albert medal of the 
Royal Society of Arts, and the Faraday medal of 
the Institution of Electrical Engineers He was 
an early member of the Advisory Council of the 
Department of Scientific and Industrial Research, 
and was on numerous other committees 
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Sir Charles married in 1883 Katherine, daughter | 


of W B Bethell, of Yorkshire, and had one son, 
who was killed in the War, and one daughter He 


was a large benefactor to science, giving £5000 to | 


the Royal Institution and £10,000 to the British 
Association, besides numerous gifts to various 1n- 
stitutions GERALD STONEY 


Ir is difficult to write of Charles Parsons, a great 
inventor, one to whom civilisation owes more 
than a friend’s feeble pen can well express Try 
to picture the world without his inventions, in 
the days when Atlantic travel took place 1n ships 
like the old Scots of the Cunard Line, or the first 


Oceanic, which, when the White Star Line started ' 


some sixty years ago, created so much interest on 
Merseyside Contrast these with the Mauretania 
and the Lusitania, the first great ships propelled 
by Parsons’ turbine, or to come to our own days, 
with the Cunard Aguwitama or the Bremen of the 
North German Lloyd Line Maybein 1931 we pay 
too much attention to speed, but time has a high 
value, and the minutes saved for useful work by 
the invention, which startled the world when the 
Turbinia first showed herself at the Jubilee Re- 
view in 1897, total many millons in numbei 
These are due to Charles Paisons 

But for far more than speed and comfort in 
ocean travel are we indebted to the turbine and 
itsinventor Imagine modern life without electric 
power This ıs neither the place nor the oppor- 
tunity to collect statistics and estimate the per- 
centage of that power generated through Parsons' 
work on the turbine, generated, too, m à manner 
so efficient that ıt 1s scarcely possible to hope for 
an improvement—unless, indeed, another Parsons 
shows us how to use atomic energy For Parsons 
was never content to leave an invention until ıt 
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was nearly perfect, nor was he stopped by diffi- 
culties which to many seemed insuperable At 
first, the turbine was not a great success , he knew 
how efficient ıt ought to be, and he reached his 
mark Kelvin well described his invention as the 
greatest advance in steam practice since the days 
of Watt 

So, too, with other problems Parsons tued to 
produce a diamond, and at the end of his life 
agreed, no doubt, as Prof Henry E Armstrong 
has told us, that there 1s no vald evidence to 
show that 1t can be obtained by any of the hitherto 
asserted means , but the work 1s there, of the highest 
value—a contribution to knowledge impossible for 
any but a great man, applymg to the problem all 
the resources of the engineer, all the inventive 
power of a brillant mind 

Nor were Parsons’ powers less shown 1n his more 
recent work Telescopes and optical glass had for 
him a hereditary interest and so he applied his 
genius to replace Enghsh optical glass in the 
position ıt held before the days of Abbé and 
Zeiss, and he did 1t, while in quite recent years he 
was devoting himself to further Hale’s plans for a 
giant reflecting telescope 

Parsons made no special mark at Cambridge, 
where he graduated as eleventh wrangler in 1877 
After the usual traming of an engineer, he set to 
work to develop the turbine, but 16 was not until 
the end of the century that he received any dis- 
tinct recognition 

No one meeting Parsons casually would have 
recognised in the gentle, modest man, somewhat 
quiet and hesitating ın speech and manner, one of 
the world’s great benefactors In public he said 
little, but interest him ın a problem, ask his ad- 
vice on some knotty pomt of scientific or engineer- 
ing practice, give him, perhaps, a little time for 
quiet thought, and your problem was solved, or 1f 
solution was not at once to be found, you were set 
on a track promising to lead to the desired end 
Moreover, iÍ the attainment of that end seemed 
of immportance, you secured for the rest of your 
journey the support and assistance of a most wise 
counsellor and, what 1s more, a most kind friend 

For Charles Parsons was that to all who earned 
his fnendship, and we, who have enjoyed ıt for the 
last twenty-five or thuty years, are the poorer for 
his loss, happy though we are to have known such 
a man, and to have learned from him some of the 
elements of true greatness 

R T GLAZEBROOK 





I FIRST met Sir Charles Parsons when he was 
appointed by the Lord President to the Advisory 
Council for Scientific and Industrial Research, on 
the resignation of Prof Bertram Hopkinson owing 
to pressure of War work ‘Thus he was not an 
original member of the Council as has been stated 
in some obituary notices, though he joined ıt ın the 
course of its first year of work His acceptance of 
the office was a proof of his willingness to sub- 
ordinate his personal views to the common good, 
for ıt was no secret that he thought the national 
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organisation of scientific research for imdustnial 
purposes would have been better placed under the 
ægıs of the Royal Society than under the State 
Yet he was as regular and active a member of the 
Council at 1ts long and anxious deliberations as any 
of that brilliant group of seven distinguished men 
of science who formed the first Advisory Council 
As he came to realise that the formulation of pohcy 
lay in fact, as ıt was intended to he, with the 
Council rather than with the Minster or his 
officials, I think his old doubts disappeared, though 
he was always a little mclined to be suspicious of 
the ‘machine’, which, as the range of the Coun- 
cil’s activities grew—and ıt grew very rapidly— 
necessarily entailed a great increase in admunis- 
trative business and a corresponding enlargement 
of the Department This watchfulness was all to 
the good of the cause, for the bureaucratic spirit 
will always be destructive of the aims and ideals 
of any organisation for the promotion of research, 
and more particularly industrial research, ın which 
the utmost degree of co-operation between m- 
terested and independent bodies and the largest 
measure of decentralisation are essential to success 

Parsons was essentially a shy man, and his inter- 
ventions 1n discussions at the Council were generally 
brief, and often by way of critical question rather 
than dogmatic statement The longest speech I 
ever heard him make was a remarkable analysis of 
the conditions necessary for the successful applica- 
tion of new inventions or processes in industry, 
made before a departmental committee appointed 
by the Lord President to consider the problem of 
adequate rewards to scientific workers in govern. 
ment service for discoveries made by them in the 
course of their employment He emphasised the 
comparative cheapness 1n time and money of small- 
scale laboratory research, and the high scientific 
ability, the costliness, and the patience needed for 
translating à new technique or process or device 
into industrial practice He maintaimed that for 
this part of the work, where the risks were greatest, 
the greater reward was justly given As a great 
industriahst himself, he would. have hked to see, 
though he realised its mherent difficulty, direct 
assistance given to selected firms in working new 
ideas on a manufacturing scale Jaihng that, he 
was a whole-hearted supporter of the policy of 
establishing co-operative research associations in 
the industries, for he hoped they would have a 
freedom in dealing with individual firms which 
was impossible to a department of State 

In two directions this belief of Parsons was in- 
fluential He was closely associated, as an original 
member of the Fuel Research Board established in 
1916, with the late Sir George Beilby's scheme for 
the station at East Greenwich, where research into 
fuel problems 1s conducted both on a laboratory and 
a full manufacturing scale, and again, it was his 
active support which helped to secure for the British 
Scientific Instruments Research Association more 
generous and continuous assistance than was given 
to any other of these organisations A letter from 
the Director of Scientific Research and Experiment 
at the Admiralty to the Times of Feb 14, 1n which 
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he records the proved superiority of British optical ¥ 


glass and optical instruments, 1s evidence of the 
wisdom of this policy Parsons was himself a 
prime contributor to this result, for after his retire- 
ment from the Advisory Council in 1920, he be. 
came not only chairman of the Scientific Instru- 
ments Research Association, but also successively 
the owner of the Derby optical glass works and the 
controlling influence in the famous firms of Sır 
Howard Grubb and Messrs Ross and Co 

Parsons entered the glass and instrument ın- 
dustries with the same high courage which had 
created his great engineering firms, and certainly 
with no expectation of monetary reward He knew 
the conditions too well for that , but he remarked 
that he believed a good man of science ought to be 
able to make optical glass without a previous 
training ın glass technique, and his family traditions 
gave him pride in a conquest which would benefit 
both science and his country I have always 
thought that his interest in glass had its origin in 
the work of his father, and in the researches he 
himself undertook at Newcastle on the large re- 
flectors he manufactured there for search-hghts 

I remember, when Parsons took me over his 
works shortly after the War, that he showed me the 
shop 1n which these great reflectors were made, and 
explained how he had solved the problem of 
annealmg them to withstand the strains set up in 
use It was impossible to walk with him through 
his great works without realising that the research 
spirit informed the whole undertaking, while simul- 
taneously the practical engineer was 1n control of 
every part He was intimately acquainted with 
every machine ın his shops, and again and again he 
would stop to explain how a weakness had been 
removed or better performance achieved by his 
personal intervention Yet as we moved over to 
the small building in which he had for years ex- 
perimented 1n the artificial production of diamonds, 
one began to realise the range of his interests, and 
his willingness to expend large sums and all his 
ingenuity on problems of no immediate practical 
Importance 

Parsons was not, I should think, an altogether 
easy man to work with No gemusıs Like most 
shy men, he was a keen observer and sometimes a 
sharp critic of others When he set himself to a 
task, he would work at 1t continuously, so he told 
me, for twenty-four or thirty-six hours or longer 
at a stretch This intensity of application and 
speed must often have left his collaborators and 
assistants gasping behind him Yet no man, I 
beleve, did more than he to train his men in the 
method of his work Had he been one half as 
careful of his own health as he was for that of his 
staff, this grave loss to mdustry, to science, and 
to Great Brita might have been postponed 

H Frank HEATH 





WE regret to announce the following deaths 

Mr H O Beckit, reader ın geography in the 
University of Oxford, on Feb 19, aged fifty-six years 

Mr G E Birkett, director of the Manchester and 
District Radium Institute, on Feb 5, aged thirty- 
Seven years 
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News and Views. 


ACCORDING to Dr. S € Land, director of the School 
of Chemistry, University of Minnesota, research has 
shown that starting with a single, simple mother- 
substance, a complex mixture of hydrocarbons such as 
occur in natural petroleum may be synthesised by 
suitable reactions The latter include the apphcation 
of heat and pressure and, what 1s perhaps more novel, 
the bombardment of the initia] substance with the 
alpha rays from radioactive compounds The Daly 
Scrence News Bulletin issued by Science Service, 
DC, records a recent communication of Dr Lind’s 
to the American Association for the Advance- 
ment of Science, and quotes him as saying “The 
simphieity of such a mechanism may lend indirect 
support to the old idea of an imorganic ongin from 
one or a few hydrocarbon gases such as might be 
produced by the action of water on metallic carbides 
in the earth’s interior On the other hand, 1t does not 
preclude animal or vegetable omgin, but strongly 
suggests that the primary material, whether gaseous, 
liquid, or sohd, 1s later subjected to thermal or 1onic 
agents or both, which produce the complexity found in 
Nature ”’ 


WHILE we may discern radioactivity in a new, but 
none the less possible, rôle ın this (Dr. Lind’s) theory of 
petroleum genesis, any support to the moribund in- 
organic hypothesis, whether direct or indirect, must 
inevitably be completely razed by the overwhelming 
geological evidence now available with the progress 
of time and discovery of vast oilfields, the data of oil- 
occurrence of which were not available to enlighten the 
earlier views But there 1s decided merit 1n, the postu- 
lation of radioactivity as effecting some degree of 
10n1sation of organic matter during the baffling process 
of destabilisation and actual formation of oil It is 
this phase of the genesis which 1s still so hazy, and 
anything that chemists can do to throw hght on the 
reactions involved, either mechanism or process, will 
prove of unquestioned service to science But 1s 
radioactivity a potential function in the type of 
environment and at the comparatively shallow depth 
in the crust which modern views seem now to imply 
for the birth of the oil globule ? 


In 1929, a laboratory for the study of the cold- 
working of iron and steel was established in the 
University of Sheffield and equipped by firms engaged 
in the steel wire and strip industries with a rolling 
mill and draw-bench for experimental work, a fellow- 
ship and two research scholarships were provided 
by the Ironmongers’ Company This laboratory has 
now been at work for a session, and has in progress 
a programme of research on the influence of the con- 
ditions of drawing on the properties of steel wire, 
especially with regard to its resistance to fatigue, and 
special mstruments have been constructed for the 
purpose of the measurements The behaviour of 
the cold-drawn wire in torsion, both continuous and 
alternating, 1s found to give a convenient means of 
following the changes in the progressive stages of 
drawing ‘The influence of the form of the die and 
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of other factors on the properties of cold-drawn mild 
steel bars 1s also under examination The rolling 
programme consists in a study of mild steel strip of 
the deep-drawing variety , and instruments have been 
constructed for the measurement of the pressures 
during rollmg, and of the energy stored in the cold- 
worked metal 


AT the Fourth International Congress for Psychical 
Research, which was held this year at Athens and of 
which the Transactions have recently been published 
(London Society for Psychical Research, 1930), Sir 
Oliver Lodge discussed the reasons for the non- 
recognition of psychical research by the majority of 
the scientific world It would appear that he ıs 
of the opinion that eventually the sheer weight of 
evidence will overpower this hostility, which he thinks 
arises partly from a pardonable scepticism and partly 
from a vague recognition of the significance of 
psych:cal phenomena and consequent upheaval of 
ideas which must follow the acceptance of then 
reality It may well be, however, that the chief 
reason that scientific men are chary of recognising 
psychical research 1s that they are unable to perceive 
the weighty mass of evidence of which Sir Oliver 
speaks These Transactions indicate the land of 
things which engage the attention of psychical re- 
searchers Here are tales of raps and lights, of falling 
morter and broken crockery, and even of showers of 
pebbles—of which some, strange to say, seemed to 
come out of the medium’s hair! We read of sacred 
oleographs oozing human blood one day and on another 
exuding an organism usually found in very foul water 
we are told of an incident where a ghost had to come 
back to earth to persuade a medium to burn some 
letters which suddenly appeared ın ber hands Even 
Sir Oliver Lodge tells us a story of an occurrence 
in the presence of Sir William Crookes “on a well- 
hghted " dimng-table and ın “full hght ", whereas 
in what appears to be the actual record of the case, 
it states that the phenomena took place at night in 
a room lighted only by three spirit lamps From the 
official proceedings at the Congress it appears that 
the next meeting wil be held ın London in the 
autumn of 1932, on the oceasion of the Jubilee of the 
Society for Psychical Research Although the French, 
Italan, and American representatives seem no longer 
to be associated with the organisation controlling the 
International Congress, 1ts continuance 1s assured so 
long as ıt 1s supported by the British and German 
national committees 


THe projected opening of the Cape-Cairo flying 
route on Mar 5 gives interest to a paper on air com- 
munication in Africa recently read to the Royal 
Society of Arts by Mr G E W. Humphery, and 
published im its Journal on Feb 6 The route will 
follow British territory in the main, although 1t starts 
at Cairo As far as Khartoum the direction 1s straight 
and there is little difficulty about landing grounds 
Then a difficult bit of country begins and continues 
almost as far as Lake Victoria For some months ın the 
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year much of that countiy 1s unde water, and on this 
part of the route 1¢ will be necessary, for the present 
at least, to use flying boats that can alight on the Nile 
and the lakes It 1s hoped, however, that before long 
aerodromes will be available, making an aeroplane 
service possible From Kisumu on Lake Victoria to 
Cape Town the surface conditions of the country offer 
no difficulties in the provision of landing places, but the 
aeroplanes must fly at a considerable elevation The 
proposed route 1s via Nairobi, Bioken Hill, Salisbury, 
Bulawayo, Johannesburg, and Kimberley Three 
types of air-craft will be employed, changes being 
made at Khartoum and Kisumu Speed will be about 
100 miles per hour throughout, and a weekly service 
for passengers and mails ıs proposed There will be 
no night flying, and the through journey will take 
eleven days ‘The opening flight on Mar 5 will 
provide connexion with Kenya and Tanganyika, but 
the first through flight to the Cape will be deferred 
about three months 


THE aims and methods of the land utilisation of 
Britain were explained by Dr L Dudley Stamp in a 
paper entitled “ Land Utilisation Survey ” 1ead before 
the Royal Geographical Society on Feb 16 The 
primary object 1s to make a complete record of 
the uses to which the land of Britain 1s put at the 
present time — Six different categories are recognised 
meadow and permanent grass, arable land, includ- 
ing rotation grass , heathland and moorland , forests 
and woodlands, gardens, and land agriculturally un- 
productive ‘The survey ıs to be recorded on the *six- 
inch’ Ordnance maps This entails roughly 22,000 
quarter-sheets, each showing six square miles The work 
is being done by volunteer surveyors in vazious parts of 
the country and is of such a nature that schools can 
give valuable help The Board of Education has re- 
commended ıt to the notice of schools and emphasised 
its educative value The sheets when marked are to 
be sent to the central office at the London School of 
Economics ‘There they will be reduced to a one-inch 
scale It ıs then planned to publish, through the 
Ordnance Survey, & series of sheets corresponding to 
the ‘one-inch’ popular series Many areas of the 
country are already arranged for, and several hundred 
volunteers are at work It 1s obviously desirable that 
the whole country should be surveyed simultaneously, 
so that useful comparisons can be made and con- 
clusions drawn on the existing state of agriculture 
The completed survey will give precise mformation 
where statistics can give only average information 


AT the meeting of the Royal Microscopical Society on 
Feb 18, Dr Robert Chambers, professor of biology in 
the University of New York, gave a remarkable 
demonstration of his method of micro-dissection and 
micro-Injection in an address on *' The Nature of the 
Living Cell" Probably the most striking peculiarity 
of living matter, or protoplasm, is the fact that ıt 
exists only within the confines of microscopic dimen- 
sions. Protoplasm is protoplasm only m the form of 
hving cells, plant or animal , therefore the only direct 
method of studying its properties is through the 
compound microscope under magnifications varying 
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tiom 150 to more than 1000 diameters The micro- 
dissection and micro - injection technique of Prof 


Chambers was evolved in order to make it possible to, 


manipulate the protoplasm within the living cell The 
apparatus 1s a mechanical device for contiolling the 
movements of spun glass micro-needles and pipettes 
within the field of the microscope An apparatus of 
this kind, built in 1920, was first demonstrated before 
the Royal Microscopical Society about six years ago 

Since then several different types of instrument have 
been developed by varous workers The present 
apparatus ıs a model based upon the original one of 
1920, but has been modified from year to year by the 
addition of various improvements, and 1s so constructed 
as to permit operations upon the living cell under the 
highest magnifications By means of this instrument 
many new facts have been discovered regarding the 
physical and chemical properties of protoplasm We 
now know, for example, that the nucleus in many cells 
1s a fluid body and 1s more alkaline ın reaction than the 
cytoplasm in which ıt is immersed The oxidation 
intensity of living protoplasm has also been determined 
by the injection into the hving cell of dyes which are 
reducible, thus, when the colour disappeais upon 
Injection and can be made to reappear by the injection 
of an oxidising agent, we can be fairly certain that 
the protoplasm had reduced it m the first instance 

Similarly, by this method, the physical properties of 
the hitherto hypothetically regarded cell membrane 
have been made the object of intensive study 


THE new series of Bulletins which aie being issued by 
the Ministry of Agriculture and Fisheries are attract- 
ively produced on antique paper and bound in stiff 
cut covers Bulletin No 20 (1930), entitled “ Some 
Beneficial Insects ", was formerly Miscellaneous Pub- 
lcation No 37, but has been rewritten and, ın its 
new form, 1s now in its third edition There seems 
to be no doubt that an increasing number of practical 
giowers and others are interested in knowing some- 
thing about those insects that confer benefit upon 
man and which, for this reason, should not be de- 
stroyed This bulletin provides the general inquirer 
with the elementary facts concerning the hfe and 
behaviour of insect parasites and predators It also 
gives some idea as to how, ın some cases, 1t 1s possible 
to take advantage of their propensities and utilise 
them on a large scale for controling noxious forms 
of insect hfe We can commend the bulletin as bemg 
one of considerable educational value for rural and 
other schools It explains and directs attention to 
an aspect of Nature too often overlooked  'The two 
coloured plates add to its utility, since they represent 
accurately some of the chief kinds of beneficial insects 
prevalent in Great Britain. The bulletin may be 
obtained from the Ministry of Agnculture and 
Fisheries, price 4d , post free 


In the Ministry of Agrieulture's new Bulleten No 9 
(1930), entitled “‘ Bee-Keeping’’, what was originally 
a sectional volume of collected leaflets has been re- 
vised and largely rewritten It has been prepared 
for the information and guidance of those who wish 
to keep bees, and to assist those who have already 
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gained some experience of the craft It 1s written in 
a plain, non-technical style, and controversial matters, 
such as those concerning the causative agents of foul 
brood, for example, are obviously outside the scope 
of an elementary pubheation of this kind The 
bulletin contains 55 pages of text and 26 illustrations, 
and may be purchased direct from the Ministry of 
Agriculture and Fisheries, price 9d , post free We 
welcome the new series of bulletins thus inaugurated, 
for there are many subjects that lend themselves to 
this method of treatment Accurate up-to-date in- 
formation and reliable illustrations are a sine qua non 
in such publications The two bulletins briefly re- 
ferred to are essentially popular in character, and the 
question may be raised as to whether there 1s also an 
opening for a second series of a more technical 
description 


In his presidential address to the American Society 
of Parasitologists (published ın Sczence of Jan 9), Dr 
N A Cobb pleads for more adequate and more 
accurate treatment of the Nematoda in text-books 
and in courses of zoology He attributes the present 
unsatisfactory teaching on this subject to the fact that 
Ascaris is so commonly regarded as typical of the 
Nematodes, and this 1s responsible for such state- 
ments as that the only sense organs are papille on the 
lips, whereas ‘‘ there 1s no lack of sense organs " in 
Nematodes He admits the difficulties of classifica- 
tion and of laboratory studies on the free-living forms, 
which outnumbe: the parasitic forms, but would, 
nevertheless, so far as morphology 1s concerned, 
relegate Ascaris to the background, as ıt 1s “‘ devoid of 
a single curious or interesting external feature to 
attract attention " There 1s much to be said for his 
plea that the study of the group would be more satis- 
factorily approached by the microscopic examination 
of small, living, transparent forms These could be 
supplemented by the study of a transverse section, 
and for this purpose 1t would be difficult to find a 
better example than Ascaris, in which the histo- 
logy, especially of the gut, muscles, and reproductive 
organs, 1s so diagrammatically clear The retention 


of Ascarws in this way in the practical course would ' 
afford the opportunity of directing the student's | 


attention to the great historical importance of Ascaris 
in the development of our knowledge of germ cells and 
of the nature and behaviour of chromosomes and other 
cell elements 


AN interesting and suggestive subject 1s discussed 
by A S le Souef in the Medical Journal of Austral 
for November—‘“ Actions, Reactions, and Traits 
common to Men and Animals" From his own 
observations m the Zoological Garden at Sydney and 
from the writings of other naturalists, the author has 
collected examples of activities ın birds and beasts 
which recall human actions Some of these are the play 
of elephants, seals, and emus , the collecting instinct 
of many rodents and of bower-birds, which he suggests 
may be a forecast of the human collecting of birds’ 
eggs and ‘hard cash’, the song of birds and the 
dances of buds and monkeys, the thieving and the 
teasing tendencies of certain birds, instinctive fears, 
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and so on It 1s possible that there may be a direct 
ancestral connexion between these animal actions and 
human actions, but ıt is unlikely, and Mi le Souef 
pushes his conclusion beyond the evidence when he 
states that “man in his body and mind and the 
resultant actions therefrom ıs an almost complete 
embodiment of the lower animals, combining in 
some degree the attributes of all species” Man, as 
a living being, possesses the functions common to all 
living organisms, and that these should sometimes 
find similar modes of expression, even m creatures 
which have no direct ancestral relation, like man and 
birds, 1s scarcely to be wondered at In these actions 
and reactions we are looking upon common ex- 
pressions of the essential life activities , but perhaps 
this 1s all that Mr le Souef means 


VonuME 22 of the Collected Researches of the 
National Physical Laboratory 1s a quaito volume of 
more than 400 pages devoted entirely to electrical, 
matters The 21 memoirs which are included have 
appeared in the Proceedings of scientific 01 technical 
societies or in other scientific publications during the 
past six years, and more than half of them durung the 
last two years Five of the memoirs relate to the 
carrying capacity and other properties of cables used 
in power transmission and come within the purview' 
of the Electrical Industries Research Association or 
the Engineering Standards Association One ıs 
devoted to the design of an air condenser which is a 
pure capacitance, and another to an aceuiate method 
of measuring dielectric constants of liquids The 
remaining memoirs deal with problems which have 
arisen in wireless telegraphy—the pioperties of the 
antenne and of the beam propagated, the construc- 
tion and performance of mstruments or apparatus 
used in wireless measurements, including quartz 
oscillators, nine of these memoirs relate to re- 
searches which were undertaken for the Radio Re- 
search Board No one can look through the volume 
without being struck by the importance of the part 
the Laboratory 1s playing m the solution of the pio- 
blems which arise in the work of the reseaich associa- 
tions which the industries have formed undei the 
auspices of the Department of Scientific and Industrial 
Research 


Tue ‘Text’ volume, the final one of the three 
annual volumes constituting the Registrar-General’s 
Statistical Review for 1929, has recently been pub- 
lished (HM Stationery Office 2s 6d net) It con- 
tains the official analysis of the vital statistics con- 
tained in Parts 1 (Medical) and 2 (Civil) issued 
recently The population (England and Wales) at 
the middle of the year ıs estimated at 39,607,000 
persons—18,969,000 males and 20,638,000 females 
The figures indicate a higher growth among males, 
and the sex inequality, expressed as 1096 females in 
1921, 1s thereby assumed to have been reduced to 
1088 females, at the mid-year, per 1000 males The 
deaths ascribed to cancer numbered 56,896, the highest 
number yet recorded for any one year There ıs a 
marked decrease of mortality from conditions asso- 
ciated with alcoholism Tables have been introduced 
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showing the mortality of the first 30 mmutes of hfe, 
the reduction in the mortality from diabetes since 
the introduction of insulin (mortahty from this disease 
at ages above fifty-five years, however, continues to 
increase), and reduction in the mortality from per- 
nicious anemia as a result of the new treatment with 
liver 


THE honour of knighthood has been conferred by 
the Kang upon Capt. Malcolm Campbell for his 
achievement of the world’s land speed record on 
Feb 5 


Aw earthquake was recorded at Kew Observatory 
at 5h 44 m 42s GMT on Feb 20 The epr- 
centre 1s estimated to have been ın Korea, near 
lat 39°N, long 126°E The initial impulse was 
very sharp, but the amplitudes of the main phase were 
small The shock ıs believed to have originated at a 
greater depth than usual, probably about 250 miles 


SIR JAMES JEANS has been awarded the Franklin 
Medal for 1931 by the Franklin Institute, Philadelphia, 
“ın recognition of his many fruitful contributions to 
mathematical physics, especially in the realms of the 
dynamical theory of gases and the theories of radiation, 
and of his challenging explanations of astronomical 
problems and his illuminating expositions of modern 
scientific 1deas”’ 


Ir is announced in the Times that Capt W P B 
Beal, formerly principal veterinary officer of the Gold 
Coast, has been appointed superintendent of the new 
zoological park of the Zoological Society of London at 
Whipsnade Capt Beal has had considerable experi- 
ence in supervising the health of animals, planmng 
experimental stations, and road making, and will be 
largely engaged 1n tbe development of the Whipsnade 
estate It1s expected that the new park will be open 
at Whitsuntide 


INFLUENZA has been prevalent all over Great 
Buitain during the last few weeks, and for the week 
ended Feb 14 the deaths from this disease numbered 
458 ın England and Wales and 116 ın London ‘The 
disease 1s also widespread m the United States of 
America, and we learn from a Daily Science News 
Bulletin (Science Service, Washington, D C ) that for 
the week ended Jan 31 a total of 8362 cases was 
reported to the US Public Health Service 


Tue Ministry of Health has issued a circular re- 
spectmg the outbreak of paratyphoid fever in Essex 
Between Feb 1 and 14, 172 known cases have oc- 
curred in the Epping Urban, Epping Rural, and 
Loughton districts, and the Borough of Waltham- 
stow ‘The infection in all cases has been caused by 
the paratyphoid B type of bacillus, the illness has 
been severe in many cases, and up to Feb 21 seven 
deaths occurred The epidemic has been traced to 
infection of a particular milk supply at a dairy farm 
in the Epping Rural District The infection appears 
to have been introduced by one of the employees on 
the farm, who, unknown to himself, was suffering 
from a mild attack of paratyphoid fever while at 
work and handlng the milk before distribution 
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THe third annual exhibition of apparatus relating ^ 


to television, picture telegraphy, and talking films 1s 
to be held by the Television Society at University 
College, London, on Apml 15, from 230 Pw to 
9 pm. The Exhibition Committee invites offers 
from research laboratories and institutions and from 
individual research workers and those engaged in 
experiments in any of these subjects, such offers to 
be sent as soon as possible to the Hon Secretary, 
Mr W G W. Mitchell, Television Society, 4 Duke 
Street, Adelphi, London, W C2, and giving par- 
ticulars of space and any other facilities required. 
As on previous occasions, members of the Society 
exhibiting apparatus have the right of entering their 
exhibit ın the annual competition for the Tuke Cup, 
which 1s awarded by an independent committee of 
judges for the most meritorious exhibit, m relation 
to television or cognate subjects 

A CATALOGUE of second-hand books, some 500 in 
number, on botany, ecology, entomology, forestry, 
natural history, ornithology, zoology (invertebrate 
and vertebrate), has just been issued by Messrs W 
and G Foyle, Ltd, 119 Charmg Cross Road, W C 2 
Copies are to be had free upon application 


THE Prague Summer School was maugurated last 
year to ‘afford English-speaking visitors, especially 
those interested in educational matters, an oppor- 
tunity of attending a series of lectures on various 
aspects of Czechoslovak and central European crvilisa- 
tion and cultural lfe The Summer School will again 
be held this year during the long vacation, on July 20— 
Aug 8 Thescopeof the syllabus has been extended to 
include, in addition to other new subjects, an account 
of Czechoslovak contributions to the natural sciences 
In connexion with the lectures a number of interesting 
excursions have been arranged so that members may 
see places of historical interest, the Karlsbad and 
Manenbad spas and spmngs, the radium munes at 
Jáchymov, ete. The director of the Summer School 1s 
Dr. B Trnka, 55 Smetana Square, Prague, Czecho- 
slovakia. 


AN advanced course m oriental studies will be 
held at the School of Oriental Studies, Finsbury 
Circus, London, on Mar 2, 3, and 4 The lectures 
will be given by Prof B Hrozny, professor of ancient 
eastern history in the Charles University of Prague, 
the subject being the “‘ Excavations of Kultepe ” 
and “The Hittites’? The first lecture will deal 
with Prof Hrozny’s travels in Asia Minor and the 
excavations at Kultepe which led to the discovery 
of the now famous Assyrian merchants’ archives 
of 200058 c This lecture will be illustrated by some 
hundred coloured lantern slides The second and 
third lectures, on the Hittites, will deal with the 
decipherment of the Hittite language and its recog- 
nition as Indo-European, the non-Indo-European 
Khattish and other newly discovered peoples of 
Asia Minor and North Mesopotamia, the Lush, in 
essence non-Indo-European, the Khurrish, who spoke 
a non-Indo-European language and are identified 
with the Horites of the Old Testament, and .the 
Mitanni, who are of Aryan, or rather Indian, origin, 
Finally, Prof Hrozny will discuss the relations of 
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- the Hittites and the Greeks At the first lecture 
the chan will be taken by Di A E Cowley, Bodley’s 
Libiaiian ın the University of Oxford The lectures, 
which will be delivered in English, will begin on 
each day at 5 15 P M , and admission will be fiee and 
without ticket 


APPLICATIONS aie invited foi the following ap- 
pointments, on or before the dates mentioned — 
A reader in statistics in the University of Cambridge 
—The Registrary, The Registry, Cambridge (Mar 4) 
A scientific instrument maker at the University 
College of South Wales and Monmouthshire—The 
Registrar, University College, Cathays Park, Cardiff 
(Mar 7) An assistant lecturer in science at the 
National Society’s Training College for Teachers—The 
Principal, Training College, Berridge House, Fortune 
Green Road, W Hampstead, N W 6 (Mar 9) Senior 
technical assistants and technical assistants at Ad- 
miralty establishments near London and in Ports- 
mouth—tThe Secretary of the Admiralty, C E Branch, 
Whitehall SW 1 (Mar 10) A directo: of the 
Manchester and District Radium Institute — The 
Hon Secretary, Radium Institute, Nelson Street, 
Manchester (Mar 14) A lecture: in economic his- 
tory in the University of Live1pool—The Registrar, 
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The University, Liverpool (Ma: 16) A puincipal 
and professor of organic chemistry at the Royal 
Institute of Science, Bombay—The High Commis- 
mone: for India, General Department, India House, 
Aldwych, W C 2 (Mar 21) A biochemist, a technician 
1n the research laboratory, and a Junior biologist, each 
under the Newfoundland Fisheries Research Com- 
mission— The Newfoundland Government Office, 58 
Victoria Street, SW 1 (Mar 22) A professor of 
chemistry at the Heriot-Watt College, Edinburgh— 
The Principal, Heriot-Watt College, Edinburgh (Ma 
26) <A professor of mechanical engineering ın the En- 
gineering College of the Benares Hindu University— 
The Principal, Engineering College, Benares Hindu 
University, Benares, India (Apul 5) A principal of 
the Northern Polytechnic—The Clerk, Northern Poly- 
technic, Holloway, N7 (April 17) Lecturers n, 
respectively, pure mathematics, civil engmeering, and 
botany in the Queen's University of Belfast —The 
Secretary, Queen's University, Belfast (April 19) A 
leeturer 1n geography and elementary science at the 
Truro Tiaming College— The Prineipal, Training Col- 
lege, Truro A lecturer in physical traiung and 
hygiene at Southlands Training College— The Principal, 
Southlands Tiaming College, Wimbledon Paik Side, 
SW 19 


Our Astronomical Column. 


A Large Sunspot — À large group of sunspots 
iecently visible ıs the largest that has appeared for 
over a year The group when nea: the sun's east 
limb on Feb 14 was quite small, but between Feb 17 
and 19 ıt developed rapidly, and by Feb 21 had 
become a conspicuous stream of spots easily visible 
to the naked eye The central meridian passage 
of the gioup occurred on Feb 20 8, its latitude was 
6°, and its area on Feb 17, 19, and 21 was 1espect- 
ively 150, 900, and 1700 mulhonths of the sun's 

themisphere On Feb 19, spectroscopic observations 

made at 15" showed a mass of hydrogen to be de- 
scending into the following member of the group 
with the velocity of about 30 km /sec On succeeding 
days the group was not unusually active, so far as 
rather limited observations showed It may be 
remarked that sunspots durmg 1930 were both 
appreciably less in number and smaller than in 1929 
The sunspot mmimum may be expected in two or 
three years’ time 


A Faint Cluster near Betelgeux —Cocular No 309 
of the UAI Bureau contains a report from Dr 
Schuller, of the National Observatory, Prague, on a 
hitherto unknown cluster of faint stars m the position 
RA 52407", N Decl 7° 21’, equinox 1855 0 
Exposure of 54 hours showed an open cluster of stars 
the magnitude of which 1s between 16 and 18, close to 
the edge of Barnard’s daik channel No 36 The 
cluster 1s not shown on Barnard’s photographs, the 
Franklin Adams plates, or on those in the Atlas of 
selected areas None of these extend to such faint 
magnitudes, then limit is about 154 mag The 
distance of the cluster 1s 1oughly estimated as 30 000 
hght years, assuming that its brightest stars are of 
type A Its proximity to the dark lane suggests, 
however, that there may be some absorption of hght, 
which would make the distance less 


Search for Possible Additional Satellites of Distant 
*lanets —It is well known that Sir W Herschel 
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announced the existence of six satellites of Uranus ; 
but only four are now recogmsed The possibility ot 
the existence of additional satellites, both of Uranus 
and Neptune, has been considered by many, we 
learn from a Daily Science News Bulletin issued by 
Science Service of Washington, DC, that a photo- 
graphic seaich for possible new satellites has been 
made by Mr W H Christie, usmg the 60-inch re- 
fleeto and giving exposures from one to three hours 
The result, however, was negative 1n each case Mr. 
Christie concludes that 1f any bodies of the kind exist, 
they are not brighter than mag 19 ın the case of 
Uranus, or mag 18 5 ın that of Neptune Even this 
negative result ıs of terest, and may save time, as 
establishing the uselessness of searching for such 
bodies with any smaller instrument It would seem 
worth while to make an attempt ın the case of Pluto, 
success 1s unlikely, but would be of value in giving 
Pluto’s mass 


New Star Catalogue from Yale University —P10f 
F Schlesmger inaugurated a new era in star cata- 
logues when he published, four years ago, a catalogue 
of stais ın the zone between 50° and 55° North Declina- 
tion, the places being derived from photographs with 
a wide angle lens that included the whole width of the 
zone on each plate He has now produced a similar 
catalogue of 7727 stars in the zone 55° to 60? The 
zone was covered by 72 plates, the centres of which 
were 20m of RA apart, so that nearly all the stars 
appear on two plates They were taken between 1915 
and 1917, but not measured until 1926 and 1927, this 
being done by Miss Ida Barney Proper motions aie 
deduced for almost all the stars in the catalogue 
These will enable improved places to be obtained for 
the stars used as 1eference stars ın the astrographic 
zones They had previously been brought up from the 
Astr Gesell Catalogues without proper motion in the 
majority of cases The probable error of the stai 
positions in the new catalogue 1s given as +0 15" 
in each co-ordinate 
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Research Items 


Finger-prints of Twins —À study of the finger- 
prints of twms has been made by Prof H H Newman 
(Jour Genet, vol 23, No 3) ‘The materal con- 
sisted of the prints of 100 pairs of same-sexed twins, 
50 of whom were classed as identical and 50 as di- 
zygotic or fraternal He regards the whorl as the most 
primitive pattern, while some have given this place to 
the loop, which occurs m primitive form in anthropoids 
He finds that the finger-prints of identical twins may be 
extraordmariy alike m pattern, although they always 
differ m mmutie — The distribution of whorls, loops, 
and arches is the same in both types of twins and 
agrees with that of the general population | Radial 
loops and radial whorls are largely confined to the 
index finger ‘This 1s interpreted as a result of the 
early dichotomy of the limb bud, separating the 
thumb primordium from the rest of the fingers and 
tending to produce ın the index finger a pattern the 
reverse of that ın the thumb ‘Tented arches, which 
are common on forefingers, are interpreted as cases 
of partial asymmetry reversal In identical twins 
the patterns on one or both hands resemble the hands 
of the other twin more strongly than do opposite 
hands of the same individual The reverse is true 
of fraternal twins, and this difference can be used as a 
criterion for classifying doubtful twin pairs If the 
finger patterns m human twins are compared with 
the scale patterns ın armadillos, ıt 1s found that in 
both man and the armadillo parallel-Yimagmg ıs about 
twice as frequent as mirror-imaging of asymmetrical 
pecuharities This leads to the conclusion that 
monozygotic twins in man arise in the same general 
way as the quadruplets which normally occur m the 
armadillo, that 1s, by a process of budding in the 
early embryo 


Botulism ın Wild Ducks-—For several years the 
death of millions of wild ducks in the western States 
of America has been attributed to poisoning due to 
the alkalinity of land waters after a spell of drought 
Further investigation, according to Science Service of 
Washington, D C , has shown that there are difficulties 
in accepting the idea of alkalmity poisoning, one 
reason being that m some areas where the water was 
highly alkalme the disease was very much less preva- 
lent than in others where the alkalinity was small, 


although in general the distribution of the disease - 


agreed with the 1egions of alkaline waters in the 
United States Dr E R Kalmbach, of the US 
Biological Survey, has now shown that the disease 1s 
a form of botulism poisoning, and that the causative 
organism 1s different from that which affects human 
bemgs How the organism gets into the cluck’s body 
in the first place 1s not known, but diseased tissues 
of one bird fed to another produced symptoms of 
the disease One attack gives no mmmunity from 
another 


Chinese Fishes —Papers on the fishes of China have 
appeared in recent numbers of two scientific magazines 
published ın that country , one concludes Henry W 
Fowler’s account of “‘ The Sharks, Rays, and related 
Fishes of China " (Hong Kong Naturalsst, Nov 1930, 
p 177), and has, m addition to short diagnostic 
accounts of species and clear outline drawings, a hist 
of English, Latin, and Chinese names of all the forms 
The second paper, by the same author, describes a 
collection mainly of fresh-water fishes, obtained at 
Tsinan, China (Peking Nat Hast Bull vol 5, Dee 
1930, p 27) The collection contamed twenty-two 
species, of which two gobies, belonging to the genera 
Acanthogobvus and Aboma, are described as new In 
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the same magazine (p 15) J T Nichols gives the 
synonymy of some Chinese fresh-water fishes in a 
paper which may be regarded as supplementary to 
the * provisional check-list ” of the fresh-water fishes 
of China published as a Bulletin of the American 
Museum of Natural History in 1928 


Crustacea of the Vanderbilt Museum —The Bulletwn 
of the Vanderbilt Mare Museum, vol 2 (Scientific 
Results of the Cruises of the Yachts Eagle and 
Ava, 1921-1928, Wiliam K Vanderbilt commanding 
Crustacea Stomatopoda and Brachyura, by Lee 
Boone Huntingdon privately printed, 1930), 1s one 
of the scientific publications of the Vanderbilt Museum 
owned by Mr Wilham K Vanderbilt, who made 
extensive collections in various parts of the world, 
and these collections housed ın his own museum, 
Huntingdon, Long Island, are bemg described in a 
series of bulletins, of which the present volume 1s the 
second, the first dealing with fishes There are several 
more volumes to come, which will be a great help to 
all zoologists Miss Lee Boone 1s well known for her 
studies on crabs, and has dealt here with the Stomato- 
poda and the Brachyura ın great detail Most of the 
material was obtained in the West Indian region, 
five separate cruises in five consecutive years having 
been conducted by Mr Vanderbilt, besides later work 
in the West Indies, supplementing the Galapagan 
Expedition There are also collections from the 
Labrador New England region, the tropical American 
Pacific region, and the Mediterranean, representing 
terrestrial and littoral, besides deep-water species A 
large number of little-known forms are present, and 
much that ıs new is included with regard to their 
distribution, besides colour and notes on habits made 
on the spot by Mr Vanderbilt Some of the crabs are 
well-known northern species, such as Portunus holsatus 
and Stenorhynchus longwrostiss , but others are ex- 
tremely rare All are carefully described and well 
figured either by excellent photographs or by good 
line drawings, and the whereabouts of the type 
specimen (1f possible) is given, with notes on general 
distribution and synonymy 


Culture of Entameba—L R Cleveland and E P 
Sanders (Arch f Protwstenk , 70, 1930) state that when 
Entamoeba histolytica 1s cultivated on slants of liver 
infusion agar, covered with horse serum in salme 
(1 6) and a small amount of sterile rice-flour added 
to each tube, “ the amcebz become as numerous as 
blood cells are m the blood stream " A photomicro- 
graph of a culture illustrates the abundance of the 
entamcebe in such a culture A pure line was 
established from a single cyst and the authors have 
made many studies on this pure line, for example, 
variationin size They state that the size of the cysts 
when plotted produces a clear-cut unimodal size- 
distribution curve, as would be expected in a pure 
lme The authors express the view that Councilmania 
dissimilis 18 an. atypical E histolytica “ produced, for 
the most part, by fixation in Schaudinn’s fluid heated 
to 60° C", that C lafleurs may very well be atypical 
E colt, and that the genus Councilmania 1s mvahd 
The authors have been able to produce countless 
mulhons of cysts of E histolytica, and they discuss the 
conditions of encystation They have also studied 
the excystation and the production of the quadn- 
nucleate amceba and the eight trophic amcebe which 
result therefrom Their work confirms that of Dobell 
on these stages They report that the octonucleate 
cysts occasionally seen im E /hustolytica result from 
the encystation of bmucleate trophic amcebe, and 
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. they describe a process of multiple fission m which 


ra 


“ everything occurs that occurs during encystation 
except that no cyst-wall is formed and motility 
is not lost" In a further paper Cleveland and 
Collier (Amer Jour Hygiene, 12, 1930) give de- 


tails of the improved methods of cultivation of E 
histolytica 


A New Endoskeletal Organ in the Hind Leg of the 
Halticine — In a recent note (Zool Anzeige, 92, 
9/10, 1930) R J W Lever has announced that while 
he was exammuing a Halticine beetle (O«ygona acut- 
angula Chevr ) in Trinidad to confirm the presence 
of Maulik’s organ in the hind femur (see NATURE, 
Oct 26, 1929, 668), he noticed another structure He 
gives a short description and six illustrations to show 
the form and its situation relative to other structures 
m the femur It seems that the importance of Mr 
Lever's note hes in the fact that a more compre- 
hensive study of the structure of the femora of these 
extremely mobile insects ıs indicated It 15 suggested 
that this study may be suitably taken up by those 
who have the opportunity of getting a vaiiety of 
fresh material Not only will such study throw hght 
on the geneial question of jumping locomotion of 
insects, but it will in a great measure enlarge our views 
on relationships within the group 


Banana Transport— As Report No 36 of the 
Empire Marketing Board, Claude C Wardlaw and 
Lawrence P M'Guire, of the Low Temperature Station, 
Imperial College of Tropical Agriculture, give an 
account of “ The Behaviour and Diseases of the 
Banana in Storage and Transport" In view of the 
fact that the so-called Panama disease’ has spread 
to the West Indies from South Ameca, where ıt has 
forced the abandonment of thousands of acres culti- 
vated with the ‘Gros Michel’ strain of banana, ıt 
seems imperative to see whether other varieties, 
apparently not so susceptible to the disease, can be 
grown for export Many varieties are available but 
are not such hardy travellers or have other undesir- 
able qualities The authors, as a 1esult of preliminary 
trials on bulk storage under conditions equivalent to 
a ship’s hold, report favourably on the ‘Cavendish ’ 
variety They discuss measures for shipping bananas 
with a minimum of trouble from disease, and examme, 
from this pomt of view, the new practice of cutting 
the stalks with a sterile knife and vasehning the cut 
surfaces With careful handling of the fruit, this 
method may give still better results Packing in 
paper bags may lead to complications because of 
the difficulty ın ventilation and in rapid cooling, 
perforated paper bags may prove useful, but the 
practice which is most strongly recommended to the 
exporter is that, when he packs in crates, the whole 
bunch should be pre-cooled before cutting up for 
paclang 


The Outer Layers of the Earth —In the Bull 
Sewmolog Soc Am, pp 41-52, 1930, Daly discusses 
the discontinuities revealed by seismological research 
on the shell structure of the earth From four different 
kinds of experimental evidence he deduces that the 
‘seismically effective ' compressibility of a rock 1s 
about 20 per cent less than its compressibility as 
determined by the high-piessure method He notes, 
however, that specially designed experiments to test 
this 1dea are urgently needed The tentative con- 
clusion, combined with seismic data, suggests that the 
uppermost layer of a continental block 1s essentially 
granitic down to about 30 km A shell of grano- 
diorite or quartz-diorite 1s mdicated below this to a 
depth of some 45 km The next shell 1s interpreted 
as gabbro down to 60 or 70 km Below this there 1s, 
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according to Gutenberg, a drop ın the velocities of 
the longitudinal and transverse waves which ıs thought 
to represent the change from crystalline to vitreous 
conditions Daly considers that vitreous basalt may 
extend down to 1200 km, and that there ıs no 
suggestion 1n the wave velocities of a shell of perido- 
tite near the earth’s surface This interpretation 
implies that all the exposed peridotite of the earth 18 a 
derivative from basaltic magma, a thesis difficult to 
support It also implies that the basaltic layer has 
practically no heat of radioactive origin generated 
within ıt Moreover, ıt should not be overlooked that 
the outer 30 km layer visibly contains large masses 
of granodiorite and more basic rocks, represented ın 
depth by gneisses and amphibohtes, the suggestion 
of 30 km of granite, therefore, can scarcely be readily 
accepted 


Length of Glaciers —-The work of the International 
Glacier Commission, which from 1894 until 1913 pub- 
lished an annual report on the variations 1n lengths of 
certam glaciers, wasinterrupted by the European War 
Its work has now been handed over to the Hydıo- 
logical Section of the International Research Council 
In order to make up with arrears before the resump- 
tion of the annual report, a statistical account has 
now been published of the observations from 1913 to 
1928 (Rapport de la commission des glaciers, Bulletin 
14, Section d’Hydrologie Union Géodésique et 
Géophvsique Internationale, Venice, 1930) Glaciers 
are grcuped geographically and variations in length, 
where they have occurred are given to the nearest 
half-metre In some areas only one figure can be 
given for the whole period of the Wai The observa- 
tions come from vaiious sources, and include the 
French, Swiss, and Italian Alps, Sweden, and Norway 
A supplementary report on more scattered and less 
complete data 1s promised The general impression 
given by the figures ıs one of retreat, but there are 
notable exceptions The most strikmg 1s perhaps the 
fiequent record of the advance of Norwegian glaciers 
since about the years 1921 and 1922 In the scanty 
Swedish records there 1s nothing comparable Alpine 
records show very variable conditions, but the increase 
of the Mont Blanc glacie1s was most marked about the 
years 1914-20 Several of the glaciers of the Rhone 
basin showed an increase towards the end of this 
period 


The Measurement of Spark-over Voltages by a 
Sphere-gap - - In the Scientific Papers of the Institute 
of Physical and Chemical Research, Tokyo, vol 14, 
p 278, Nov 1930, T Nishi and Y Ishiguio give a 
helpful account of the anomalous phenomena when 
spark-over voltages are employed for measuring the 
electrical pressure In high-pressure engineering It 1s 
common practice to measure the crest value of alter- 
nating pressures by means of a spark-gap with 
spherizal electrodes It generally happens, however, 
that a few stray and erratic sparks occur at low 
voltages before the gap gets into the condition where a 
definite steady voltage always produces a spark 
When the electrodes are small the preliminary sparks 
at low voltages do not often occur, and rarely affect 
ordinary testing Neither do they occu: when the 
spaik-gap 1s very small compared with the radius of 
either electrode With spheres a metre in diameter, 
placed a metre apart, the first flash-over occurred 
at a voltage which was 6 per cent less than that ob- 
tained in the subsequent tests, all of which gave 
practically the same result When the surfaces of 
the electrodes were carefully cleaned by a cloth 
soaked 1n alcohol and the test repeated, the first flash 
occurred when the pressure was 30 per cent less than 
its normal value, the next occurred when the pressure 
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was 12 pei cent under the normal, the subsequent 
flashes occurring at practically the same voltage 
Washing the surface with alcohol was very effective 
m lowering the pressure at which the preliminary 
sparks took place The curious behaviour of the 
sparks 1s attributed to the surface conditions , but the 
exact cause the authors were unable to determine 
They advise that the first few readings for a fixed 
spark setting should be rejected and only the steady 
value given 


An Electrical Pendulum —A novel electrically 
maintained pendulum which was exhibited by the 
British Thomson-Houston Company at the recent 
Exhibition of the Physical and Optical Societies is 
illustrated in Fig 1 A primary coil A cares a 
high-frequency current generated by a valve in the 
box, a secondary coil B, forming with its condenser 
C a separately tuned circuit, 15 suspended from knife- 





FIG 1 


edges, so that when swinging to and from A the 
coupling between the two 15 varied periodically 
The electrical constants of the cneuts aie so chosen 
that the natural frequency of the secondary 1s higher 
than that of the primary when B ıs at the outward 
point ofits swing At this position the two currents 
are 1n phase, and B 1s attracted, but as 1t approaches 
A an abrupt change of phase of almost 180? takes 
place when the coupling has increased to a certain 
critical amount, so that the force between the two 
becomes repulsive Simultaneously the frequency 
assumes a higher value On the outward path of B 
the converse changes occur, and so the swinging 18 
maintained The two values of fiequency are 
shown by the alternate lighting of two lamps con- 
nected to separate coils F and F, which are tuned by 
small eondensers The abrupt phase-changes are 
those which give rise to the well-known ‘ double- 
click’ effect obtained with resonant encuits 


Trajectories of Electrons in Valves —It ıs of some 
importance in connexion with thermionic devices 
to be able to find the paths of electrons withm the 
apparatus When small quantities of gas are of no 
consequence, the orbits may readily be demonstrated 
by then optical effects in the inter-electrode spaces 


in a recent test of Stermer’s theory of the aurora 
(Die Naturwrssenschaften, Dec 12)—but for various 
1easons this method is not always permissible, and 
possibly not always accurate An arrangement due 
to Mr A J Maddock, of the British Thomson-Houston 
Company, which was shown at the 1ecent Exhibition 
of the Physical and Optical Societies, still enables the 
points of impact of electrons on an anode to be found 
ina high vacuum ‘The anode 1s coated with carbon, 
which becomes strongly incandescent at any place 
where there ts a concentration of the election beams, 
rendering 1t very easy to show, for example, the 
effect of the griid-potential in concentrating the 
beams to a greatei or less degree The actual valve 
exhibited had an M-shaped oxide-coated filament, 
and was operated with an alternating anode potential 
of 700 volts peak value 


Levulinic Acid and Esters —Sati and Shao-Yuan 
Ma in the December number of the Journal of 
the American Chemical Socrety describe a simple pro- 
cedure for the preparation of levulmic acid from com- 
mercial glucose depending on the hydrolysis with 
boiling hydrochloric acid An mtermediate product 
is oxymethylfurfural A yield of 150 gm per kilo of 
glucose was obtained, after distillation under 7 mm 
pressure, as large glassy crystals, melting at 33°-35°. 
From the acid, seven esters were prepared by direct 
esterification , they were obtained highly pure and 
their simple physical constants determmed” The 
work was carried out at the National Tsinghua Unui- 
versity, Peiping-West, China Liu 

Hydroxylation and Peroxide Production during Slow 
Combustion of Ethane —The ‘ cham theory ' of reac- 
tions has proved very fertile 1n accounting for many 
experimental results otherwise difficult to understand 
Peroxide formation ıs believed to play an important 
10le in oxidation processes by determining the length 
of certain reaction chains, 1f not as the initial stage m 
the process itself W A Bone with S G Hill (Proc 
Roy Soc, 129 A, 434 1930) have re-examined the 
slow combustion of ethane to see how far the view 
might still be held that the process 1s one of progressive 
hydroxylation | Peioxide formation was observed 
concomitantly with aldehyde formation, but no evi- 
dence was found that peroxide production occurred 
in the initial stages of the reaction and was not a 
product of oxidation of the aldehyde While the 
hydroxylation theory was confirmed, the exact réle of 
the peroxides detected must remain uncertain 


Absorption of Hydrogen by Nickel— Contrary to 
what is observed with other metals, and also to the 
hypotheses of Hallwachs and Hermann, absorption of 
electrolytic hydrogen by nickel wire 1s accompanied by 
increase in the electrical resistance of the metal The 
results of an investigation mto this matter by Fran- 
zin, recently described in the Rendiconti of the Royal 
Lombardy Institute of Science and Letters, show also 
that the temperature coefficient of the resistance 1s 
diminished as a result of the absorption of the hydro- 
gen When the gas appears to be uniformly distii- 
buted throughout the mass of the metal, the relation 
between the increase of resistance and the amount of 
gas absorbed ıs probably linear, so that Arj 2 cV, and 
if V 1s expressed ın volumes of hydrogen absorbed per 
unit volume of metal, the constant c has the value 
0 68x10-* If the gas is non-uniformly distributed, 
the increase in resistance 1s lower than that indicated 
by the above equation The variation of the tempera- 
ture coefficient of the resistance 1s also, m all prob- 
ability, related linearly to the quantity of absorbed 


—as, for example, has been done by E Bruche | hydrogen 
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The Origin of Bread Wheats. 
By Prof R RUGGLES GATES 


N immense amount of work has been done in 
recent years in crossing species of cereals 

and investigating the chromosome behaviour of the 
hybrids These crosses include not only many 
cultivated and wild species of wheat, rye, oats and 
4Egiops, but also mtergeneric crosses between these 
four genera, T'rwwwwm, Secale, Avena, and Aigilops 
The results have thrown much hght on the phylogeny 
of the bread wheats and their relation to other genera 

In all these genera the basal haploid chromosome 
number is 7, and each genus except rye contains 
species with 2n, 4n, and 6n chromosomes It there- 
fore seemed not unlikely that ın all three genera the 
hexaploid condition had been independently reached, 
through parallel evolution, and that the bread wheats 
had therefore been derived from crosses between tetra- 
ploid and diploid species of wheats, forming triploid 
sterile hybrids ın which chromosome doubling then 
gave rise to fertile hexaploid forms The recent work 
has, however, brought much evidence to show that 
the genera Ægılops and Tritacum are very closely 
ielated as regards some of their species, and that 
Aigulops cylindrica 1s directly or indirectly one of the 
ancestors of the hexaploid bread wheats or soft 
wheats This latter view was first put forward by 
Pererval in 1921 on taxonomic grounds, and has now 
been strongly substantiated by genetical and cyto- 
logical work, confirmed by various other investi- 
gators Various workers now approximate to the 
view that the A and B sets (of 7 chromosomes each) 
in T vulgare came from the emmer (4n) wheats, while 
the C set has been derived from Æguops cylindrica or 
its diploid ancestor, and a fouith (D) set from Æ 
ovata 3 

Popova (1923) found that much natural crossmg 
took place m Turkestan, near Tashkent, where the 
hills were covered with wild ZEgsops cylindrica, At 
squarrosa, and Æ crassa, which crossed freely with 
wheat m the neighbourmg fields — ZEg4ops species 
showed numerous parallel variations, as indicated by 
the variety names, flavescens, rubiginosa, albescens, 
ferruginea, brunnea, ete , in different species The 
wheats also show parallel variations, awned or awn- 
less, smooth or pubescent, ears white, 1ed, brown, 
etc Also Æ truncralis (4n), hke the hard (4m) 
wheats, 1s resistant to 1ust and has a solid straw, 
while the other three species of ZEgilops mentioned 
are affected by rust and have a hollow stem, like the 
soft (6n) wheats 

The chromosome numbers in more than twenty 
species of Zgilops have now been counted, chiefly by 
Schiemann (1928) and So1okina (1928) Among the 
diploid species (2n =14) are Æ squarrosa, Æ speltordes 
and Æ caudata, while Æ triuncialis, di cylundroca, 
and Æ ventricosa are tetraploid, and Æ crassa and Æ 
turcomanica are hexaploid Æ crassa from Turkestan 
is, however, tetraploid Zhukovsky divided the genus 
into nine sections In each of these sections the 
chromosome number is uniform, but the sections 
do not comeide with chromosome numbers, as 1S 
the case m Triticum Asia Minor appears to be tho 
centre of distribution of the genus, but evidently the 
classification of the species into sections has not yet 
reached a definitive state 

Crosses have been made between three subspecies 
of Æ triuncialis (n 214) and two of rye (n —7), by 
Karpechenko and Sorokina (1929), usmg the rye as 
male parent The P, grains were mostly shrivelled 
and the hybrid plants resembled Avgilops in the 
majority of their characters, but the fragility of 
rachis in rye was dominant The 21 chromosomes 
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m mersis showed 5-7 bivalents, with the members of 
each pair end to end Occasionally a trivalent of 
three chromosomes arranged tandem was seen 

Philipehenko (1930) made a study of the develop- 
ment of the ear ın different species of wheat, digzlops, 
and rye He was so impressed with the fact that in 
Tritacum monococcum (n=7) the development 1s 
different from that of the 4n and 6n wheats and more 
like rye, that he proposed to regard 1t as representing 
a separate genus, onococcum The systematist’s 
view has been that T monococcum (and the wild form 
T cegilopordes) stands apart from other species of 
Triticum To place 1t 1n a genus by itself seems, how- 
ever, rather an extreme action  Philipehenko found 
that the ear development in the hard (4n) and soft 
(6n) wheats was very similar, while the differences 
between Monococcum, Triticum, and Secale appear 
very early On the contrary, in zEgiops squarrosa 
(n=71) Æ ovata (n=14) and Æ crassa (n =21) he 
found no important differences in ea1 development, 
from which it 1s concluded that polyploidy has no 
influence on ear development in either 7'riwcum or 
Atgilops 

Vavilov and Jakushkina (1925) reported on a study 
of T persicum Vav and its hybrids with other species 
of wheat, with ZEgiops species, and with rye ‘This 
‘Persian wheat’ was obtamed at Moscow in 1902 
from Haage and Schmidt, who had ıt from a fum 
in Moscow in the ’nmeties It was a black-awned 
spring wheat, very resistant to mildew, and show- 
ing considerable immunity to rust Vavilov in 1916 
found in Persia a series of varieties with black ears, 
pubescent, bearded, of the type of soft wheats, and 
Zhukovsky discovered in Turkestan a great diversity 
of varieties of this species T persicum is tetraploid 
and placed by Percival in T dicoccum, but Vavilov 
regards 1t as forming a lnk geographically between 
the Asiatic group, rising to T vulgare, and the Afro- 
Mediterranean tetraploid wheats It produces a 
dirty-brown flou1 without the yellowness of the durum 
wheats, the bread bemg more like that from rye in 
appearance but having a peculiar flavour Although 
tetraploid, ıt shows a number of characters belonging 
to the soft wheats It produces fertile hybrids with 
other 4n wheats, but markedly sterile hybrids with 
6n wheats, and still more with T! monococcum, as well 
as in crosses with ÆMgilops trauncialas and rye 

In 1914 Tschermak (1929) found ın the Greek 
Theatre at Palermo, and afterwards as a weed in the 
Appian Way at Rome, the wild T! villosum or Secale 
villosum, which Bleier showed to be diploid Ft was 
used as male in crosses with T' spelta (n=21), T 
durum (n -14), and especially T turgidum (n =14) 
The latter hybrids were intermediate and mostly 
stemnle A few stronger F, plants were obtained from 
unprotected seeds The strain was more fertile m 
F, and F, but showed no segregation ‘This is 
probably an amphidiploid with (14 +7) x 2 —42 
chromosomes, but the number has not been counted 
The first observed case of this kind in wheats will be 
referred to later 

Some of the wheat-rye hybrids which have been 
investigated throw important hght on the relation- 
ship of the cereals and the general manner in which 
the hexaploid wheats may have arisen W P 
Thompson (1926) studied the cytology of a wheat- 
rye hybrid The cross was easily made with certain 
varieties of T vulgare, producing a very vigorous J^, 
which was not quite sterile Its chromosomes num- 
bered 21+7=28 The heterotypic metaphase in 
meiosis was very nregular There were often one or 
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two, but rarely three, bivalents Most of the chromo- 
somes divided m the second division, but many lag- 
ging chromosomes formed extra nucle. It was con- 
cluded that probably none of the rye chromosomes 
are homologous with those of the wheats 

The experiments on rye-wheat hybrids (S cereale x 
T vulgare) which Meister has been making for a 
number of years at the Saratov station on the Volga 
have yielded important results Among the prac- 
tical results has been the production of wheats with 
valuable rye characters, such as early ripening and 
winter hardmess Meister also obtained a constant 
intermediate fertile hybrid m F, It has since mamn- 
tamed its type, and the F, plants recently examined 
by Levitsky and Benetzkaia (1929) showed 56 chromo- 
somes It 1s thus an amphidiploid with (7 +21) x2 
chiomosomes Meister and others have shown that 
the F, probably do not pollmate themselves, hence 
there 1s probably apogamous development of certain 
£F, ovules with the somatic chromosome number, this 
number being doubled in the first mitosis of the egg 
cell It was found that in the embryo sac of the F, 
the chiomosomes do not conjugate but about 28 
pass to each pole, so that eggs with 28 chromosomes 
must be formed The meiosis in the pollen mother 
cells of the amphidiploid shows 28 bivalent chromo- 
somes, but notwithstanding this balanced condition 
there are many irregularities from lagging chromo- 
somes and disintegration of certain chromosomes 

Perhaps the most striking cases of an amphidiploid 
hybrid, however, and the first of their kind, were 
obtamed by Tschermak and Bleier (1926) From the 
crosses A’gilops ovata xT dicoccordes and Æ ovata x T 
durum, constant octoploid forms were derived by 
chromosome doubling ın the F, produemg plants 
with normal chromosome pairing in later generations 
The frequency with which such forms can arise from 
4iguops-Triiicum crosses strengthens the view that 
the hexaploid wheats actually did arise trom such a 
cross between tetraploid (emmer) wheats and a diploid 
species of Avgilops In all the hybrids between Æ 
cylindrica and the 6n wheats there are constantly 
seven. close pairs of meiotic chromosomes, from which 
Percival concludes (1930) that seven of the chromo- 
somes of these wheats have been derived from the 
tetraploid Æ cylindrica 

Extensive studies of the chromosome behaviour ın 
many hybrids between Traticum and ZEgsops have 
also been made by Sax (1924), Jenkins (1929), Aase 
(1930), Longley and Sands (1930), Bleier (1930), and 
others Bleier has recently concluded that par- 
ing of the chromosomes in these hybrids depends 
partly on the varieties chosen and partly on the en- 
vironment He is less sanguine than some others 
that the phenomena of pairmg will furnish a sufficient 
key to chromosome homologies in the various species 
Sax supported the view that the hexaploid wheats 
came from crosses between emmer and Afgilops, 
based partly on chromosome pairmg and partly on 
the fact that the characters which distinguish the 
hexaploid from the emmer wheats are all found 1n Æ 
ovata and Æ cylindrica 

Another interesting line of evidence of 1elationships 
has been obtained by Kagawa (1928, 1929) The 
volume of the pollen grains ın the diploid Æ speltozdes 
was compared with that of four tetraploid species 
In two of the latter (Æ squarrosa and Æ trvuncialas) 
the volume was approximately double, suggesting 
that they might be autotetraploids, while in two 
others (Æ ovata and Æ cylindrica)it wasnot In Æ 
cyandrica xT dicoccum during meiosis there were 
sometimes 1-4 end-to-end pairs, and m Æ ovata x T 
polonicum lor2suchpairs Occasionally the chromo- 
somes ın such a pair were of unequal size But 
Kagawa’s most interesting work was in carefully com- 
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paring the types of the somatic chromosomes m varı- 
ous species of Triticum, Aigilops, and Hordeum The 
chromosome pairs im a species frequently show con- 
stant differences both 1n length and m the position of 
constrictions or spindle fibre attachments By these 
methods ıt was found that T monococcum has three 
long pairs of chromosomes (two of which have a single 
constriction and the third two constrictions), the 
other four pairs bemg progressively shorter, with 
characteristically placed constrictions T poloni- 
cum had four similar pairs and others that were 
different By such comparisons of the chromosome 
sets in different species it was concluded that in T 
polomcum, T dicoccum, and T! vulgare most of the 
chromosome types were represented by a single pai 
m each cell, and similarly that the tetraploid Agilops 
cylindrica could not have arisen from the doubling 
of the chromosomes in Æ speltordes While this work 
is doubtless subject to some revision, 16 seems to show 
that autopolyploidy has seldom occurred ın these 
genera, but that higher ehromosome numbers have 
usually appeared following crossing 

Watkms, 1n. à series of papers (1928), has made an 
intensive study of crosses between T turgidum (4n) 
and T vulgare (6n) Among his conclusions may be 
mentioned that the differences between the conspicu- 
ous hexaploid types vulgare, speltoid, and spelta were 
due to three factors, k, K, and Ks, which were either 
multiple allelomorphs producing different degrees of 
keeled glumes (the most conspicuous difference be- 
tween turgidum and vulgare) from the round-glumed 
vulgare, or more probably three groups of completely 
linked factors This view 1s supported by the fact 
that these three factors or factor-groups all show the 
same linkage value with the factor for awns The 
factor Ks m dicoccum 1s moreover identified with Ks 
in spelta, while similar factors K’K’ are believed to be 
carried by tHe extra chromosome sets of spelta Thus 
turgidum and durum are given the formula KK, and 
vulgare (kh) K’K’ By study of the cytology of 1e- 
crprocal back-crosses of the F, turgidum-vulgare 
hybrids with both parents, ıt was found that 14 
turgidum chromosomes pair with 14 of the vulga e 
The conclusion was reached that the 14-chromosome 
pollen from the back-crosses carries mainly turgidum 
characters, while the pollen with 17-21 chiomosomes 
carries mainly vulgare characters The results did 
not disclose many factor-differences between the 14 
turgidum chromosomes and the 14 vulgare chromo- 
somes with which they pair, leading to the suggestion. 
that a simple polyploid relationship exists between 
these two species 

Huskins (1930) finds irregularity in the metosis of 
T spelta and T vulgare, and on this basis extends 
Winge’s hypothesis of the origin. of speltoid wheats 
through irregular distribution of certam chromosome 
paus in the reduction division Thompson and 
Robertson (1930) have also found in hybrids vulgare x 
spelia and vulgare xcompactum a considerable pro- 
portion of pollen mother cells with one or a few laggmg 
univalent chromosomes, such cells bemg much less 
hequent in the pure species Similar results are 
obtaimed among the tetraploid wheats Such pheno- 
mena indicate complete homology between chromo- 
somes which fail to pair Thompson has also shown 
that 1n various hybrids between species with different 
chromosome numbers there ıs disharmony between. 
the embryo and the endosperm with its additional 
set of maternal chromosomes, thus leading to differ - 
ences in reciprocal crosses 

Percival (1930) has studied 33 hybrids between four 
tetraploid Mgilops species (ovata, cylindraca, tri- 
uneralts and ventricosa) and various 2n, án, and 6» 
wheats, as well as hybrids between the foui Atguops 
species themselves In hybrids between Algilops and 
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wheats he finds a certain number of bivalent chromo- 
somes, which are all telosynaptic or end-to-end In 
crosses between Æ cylendrica and the 6n wheats, 
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satwa (n —21) gives a hybrid with 21 parasyndetic 
bivalents in meiosis, leading Percival to conclude that 
cultivated oats was derived from the wild fatua, 


however, he always finds constantly 7 parasyndetic ! while A barbata (n=7) xA sterilis gives telosyndetic 


bivalents formed from the end-to-end arrangement 
by the chromosomes swinging round to he side by 
side This, as well as the characters of cylindrica, 
point to the presence of 7 cylindrica chromosomes 1n 
the hexaploid wheats Hence telosynaptic pairmg 1s 
regarded as evidence of a less complete homology or a 
more distant relationship between the members of a 
pair than ls parasynapsis 

The hybrid Æ cylindrica xÆ ventricosa 19 sterile, 
but its characters show remarkable resemblance to 
those of T spelta In meiosis there are 5-7 bivalent 
chromosomes, chiefly parasyndetic but some telo- 
syndetic, indicating that one set of chromosomes are 
homologous m the two species The two types of 
pairing are also described in various species-bybrids 
by Aase Percival also considers T dzcoccordes (ám) 
to be an autopolyploid of T cgilopordes, and con- 
cludes that the emmer wheats are probably autopoly- 
ploids from the Einkorn wheats These conclusions, 
however, require further evidence 

Nishryama (1930) has described similar conditions 
in crosses of Avena species A fatua (n=21) xA 


pairs 

Watkins (1930) has just published an extensive 
eritique of all the work on wheat (Jour Genet , vol 
23, No 2), in which he points out difficulties with the 
theory of cumulative factors for size-inheritanee as 
apphed to wheats, and shows that the chromosome 
behaviour of hybrid eereals requies furthei study. 
While the details therefore remain uncertain, there 1s 
evidence for concluding that the origin of the hexa- 
ploid wheats has involved interspecific and inter- 
generic crossing, with allopolyploidy and probably 
also autopolyploidy, combined with the occurrente of 
numerous parallel unit mutations 

A recent study of the related grass genus Agr opyron 
by Peto (Can Jour Research, vol 3, p 428) again 
shows 2n, 4n, and 6n species (n =7), with evidence of 
natural hybridisation between species having the 
same or different chromosome numbers ‘This con- 
dition 1s probably very similar to that under which 
the wheats evolved, except that the hexaploid vu heats 
may have arisen entirely under conditions of cultiva- 
tion 


Upper Atmosphere over India 


Tq ues inexpensive type of apparatus for obtaining 
readings of pressure and temperature at great 
heights 1n the upper atmosphere which was invented 
by the late W H  Dines in 1907 has been employed 
in many countries, It has been used with one minor 
modification at Agra (Gerlands Bertrage zur Geophysik, 
vol 25 (1930), pp 266-278, by G Chatterjee and N K 
Sur) 

In Dines’s apparatus the graph of each record, 
temperature and pressure being the ordinates and 
abscisse, ıs traced by a sharp non-rusting steel point 
on a silvered copper plate httle larger than a postage 
stamp, the motion due to variations of pressure being 
provided by a small aneroid box and those due to 
change of temperature by the expansion and contrac- 
tion of a rod of German silver Difficulty was ox- 
perienced at Agra in obtaming a continuous scratch 
on the recording plate, especially when the sounding 
balloon carried the instrument into the stratosphere, 
which 1s there reached at a higher level than over the 
British Isles, and ıs ın consequence much colder It 
was found that the substitution of a deposit of colloidal 
graphite on glass, for the silver surface, overcame 
this tendency, and allowed very sharp records to he 
obtained with only slight pen pressure 


Owing to the rapidity with which rubber balloons 
perish 1n India, Vulpro tissue balloons (see NATURE, vo] 
124, p 793, 1929) were substituted for them ın 1926, 
since then balloons have often risen as high as the 
stratosphere, and the number of observations obtained 
permits of a fairly detailed account of the seasonal 
changes of temperature between the level of the 
ground and a height of 20 km 

The monsoon season in India (June to September) 
was found to be decidedly the hottest up to nearly 
14 km, and at this season the lapse-rate of tem- 
perature 1s higher between 12 km and 15 km than 
lower down, a stato of affairs believed to be due 
to a difference of origin of the air above and below 
the average level of the cirrus clouds (12 km) 
The base of the stratosphere (the ‘ tropo-pause ’) 
appears to be found at an average height of about 
16km or 17 km at all seasons, but 1ts mean tempera- 
ture has an annual variation with a mmimum of 192? A. 
at about the end of the rany season Thelowest value 
obtained at Agra so far ıs 181° A ata height of 16 5 
km on Oct 4, 1928, which equals the lowest yet found 
—at a shghtly higher level over Batavia in 1923, 
which for long was regarded as the lowest atmospheric 
temperature observed any where m the world 


‘Sea Trout’ or ‘Bull Trout’? 


THE brown trout and the sea trout, possibly members 

of one plastic species, have been the cause of much 
controversy Living under widely varying conditions 
and possessing very different habits, they show differ- 
ences in appearance which have given ground for 
much ‘sphtting’ ın the past Furthermore, because 
they have come much under the eye of observant 
anglers, many without the knowledge of a trained 
biologist, who himself 1s always in difficulties when 
deciding where a ‘ species’ ends and where 1t begins, 
it 1s natural that the popular accounts of these fish 
have shown very divergent opinons ‘That they are 
specifically mdistinguishable 15 perhaps the general 
consensus of opinion at the present day, but there has 
still been a certain amount of indecision as to where 
exactly to place the so-called ‘bull trout’ of the 
Tweed and other rivers 
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A critical examination of the sea trout ot the rve 
Tweed * comes therefore as a welcome addition to oux 
knowledge of this interesting species Mr G H Nall, 
of the Scottish Fishery Board, has shown that the 
sea trout of the Tweed exhibit a marked difference 
from those of many other Scottish rivers in the great 
rapidity of their growth duiing sealife Asan example, 
the average weight of a fish mn its third sea summer 
for the Tweed 1s 7 lb 7 oz , as against 3 lb 5 oz for 
the Howmore, 2 lb 13 oz for the Aiort, 2 lb 6 oz 
fo: the Forth, and 2 lb 3 oz for the Spey Similarly, 
for fish in their fifth sea summer the average weight 
for the Tweed 1s 121 Ib as against the highest of 6 lb 
7 oz for the Howmore amongst the above four rivers 


* Fisheries, Scotland, Salmon Fish , 1929, No 5 Sea Trout of the 
River Tweed By G Herbert Nall (London H M Stationery Office, 
1930) 3s 6d net 
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Comeident with this rapidity of growth ıs a short 
span of hfe, and consequently few spawning operations 
There 1s an indication that the Tweed sea tiout travel 
very far afield duung thei sojourn in the sea, which 
may account for their great growth , marked fish have 
been recovered from the South Esk, from off the 
Norfolk coast, off the Dutch coast, and off the Jutland 
eoast of Denmark, though the numbers of recaptures 
from each place so far only amount to single figures 

Owing to the divergent characters of the spawning 
grounds in a river with so large a number of tribu- 
taries as the Tweed, and since the fish may stay close 
to their home neighbourhood o: range very far afield 
during their sea life, 1t 15 possible that various tvpes of 
fish may become apparent As a result of his exam- 
inations, Mr Nall comes to the opinion that " there 
1s no evidence to justify the old behef that the Tweed 
has two or more distinct races of sea trout” He con- 
sideis, however, that the sea trout of this river un- 
doubtedly do foim a well-marked local 1ace, similar to 
that found in Noithumb11an rivers to the south , but 
that this does not warrant them being considered a 
different species as the name Salmo erzox would imply, 
nor 1s the name ‘bull trout’ applicable, since it 15 a 
term, applied in E did x very different 

b and 1s therefore misleadin 
types of fis g Xie 





University and Educational Intelligence. 


BIRMINGHAM —In his annual report to the Couit 
of Goveinors, the Vice-Chancellor, Sir Charles Grant 
Robertson, announces that during the past session 
the upward tendeney in numbeis of students at the 
University was maintained The number of new 
entues foi the present session, however, shows a 
shght falling off Sir Charles Robertson 1s of opmion 
that while the depression of tirade may have httle 
effect on the number of students entering the Unı- 
versity, 1t has marked and far-reaching effects on the 
student who has, in consequence, pethaps £10 a 
year less to spend on the amenities which mean 
so much in a university education, as distinguished 
from mee university instruction Considering that 
49 per cent of the students hold scholarships o1 
have assistance in meeting the expenses of then 
university careers, and that about 53 per cent began 
then education in elementary schools, it will be 
understood that such a curtailment of spending power 
affects many ‘‘ Hence, particularly in hard times, 
it 18 wise as far as possible to remember that expendi- 
ture on Library, Refectories, and Halls of Residence 
have their educational values In principle, the 
application of university Income to promote activities 
or create opportunities, so as to secure that a uni- 
veisity education, and not merely university instruc- 
tion, 18 provided, is as justifiable as the allocation 
of that income to scholarships, exhibitions, lecture 
100ms, or apparatus”? Reference is made to the 
inerease in the Government grant to the University, 
and it 1s suggested that about half of this should go 
to increase the salaries of professors The voluntary 
medical examination of intending women students 
has proved sq satisfactory that all the women avail 
themselves of it, and ıt 1s suggested that a similai 
opportunity should be given to the men students 

Prof S W J Smith has been appointed to repre- 
sent the University at the Clerk Maxwell Centenary 
at Cambndge ın October 


CAMBRIDGE —The Appointments Committee of the 
Faculty of Biology ‘A’ has appointed M1 W B R 
King, of Magdalene College, to be University lecturer 
in geology The Faculty Board of Biology ‘A 
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has appointed Di H Godwin, Mı J Guay. of King’s 
College, Di H H Thomas, and D: F F Blackman, 
of St John’s College, to be members of the Botanic 
Gardens Syndieate 


Lonpon --The London County Council has ım- 
formed the University that the Council's block mam- 
tenance grant to the University ın each of the fow 
aca lemic years, 1931—32 to 1934-35, will be £125,000 
This 15 an increase of £20,000 on the Council's grant 
for the current year and of £44,000 on that fo: 1929-30 


ST ANDbREWS —Dr D F Cappell, lecturer in 
pathological histology in the University of Glasgow, 
has been appomted professor of pathology in the 
University of St Andiews in succession to Prof 
Sutherland, who retired at the end of last academical 
year Dı Cappell graduated in the University of 
Glasgow as M B, Ch B, m 1921, and has since been 
engaged in teaching and research work in pathology 
in the University of Glasgow 





WALES — Five fellowships, each of the annual value 
of £200 and tenable fo: two yeas, are being offered 
to graduates of the University of Wales Applications 
should be sent, by, at latest, June 1, to the Registia1, 


University Registry, Cathays Paik, Cardiff 


AN election to Beit fellowships for scientific research 
will take place in July Only candidates less than 
twenty-five years of age are eligible The latest date 
foi the receipt of apphieations (which should be sent 
to the Rector, Imperial College of Science South 
Kensington, S W 7) 1s April 14 


THE following scl olarships are being offered by 
King’s College of Household and Social Science a 
‘Cail Meyer’, value £80 a year, tenable for three yeas, 
and a ‘Minor College’, value £40 a year, tenable for 
three yeais Particulars can be had from the Secre- 
tary of the College, Campden Hill Road, W 8 


TATE and Morgan scholarships for the session 1931- 
1932 are being offered by Battersea Polytechnic, and 
the examinations for them will be held on June 9 and 
following days The scholarships will be tenable for q 
two or three years The yearly value of each will be 
from £20 to £30, with free tuition Particulars are 
obtainable from the Principal Applications must be 
made, at the latest, by April 18 


NOTICE 1s given by the Faraday House Electiical 
Engineering College that exammations for the Faraday 
and Maxwell scholarships will be held on Mar 31, 
April 1 and 2 The annual value of the former 
scholarship ıs 80 guineas, and that of the latter 
60 guineas’ The scholarships are tenable for two 
yeais in the college and one vearin works Particulars 
aie obtainable from the Registrar of the College, 62 
Southampton Row, W C 1 


THE Boaid of Education 1s agam prepared to 
1ecelve applications fo: Full-Time Studentships from 
teachers desning financial assistance in order to 
attend approved full-time courses of advanced study 
at universities or other institutions at home o 
abroad The amount of grant 1s fixed by the Board 
and cannot exceed £100 foi an academic year The 
course proposed, i$ academic, should be of post- 
giaduate type, but the Board 1s prepared to consider 
also proposals involving travel or the practical study 
of industrial conditions connected with the teaching 
of technical subjects Applications for the yeai 
1931-32 should be made before May 31 Further 
information and application forms ean be obtained 
hom the Board of Education, Whitehall, London, 
SWI 
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Birthdays and Research Centres 

28, 1858 —Mr J SWINBURNE, FRS, past 
president of the Institution of Electrical Engin- 
eers and of the Faraday Society 

My present investigations are on the behaviour of the 
watch-balanee and the photography 1n relief of micro- 
scopic objects 

Further research is little more than intellectual 
exercise, since humanity is too ignorant to utilise it 
well because natural science 1s 1mmeasurably ahead 
of other branches of knowledge Human happiness 
involves first a science of sociology, and this 1s scarcely 
begun People do not know 1t exists, and think 
important questions can be settled without study 
On social questions people are not merely ignorant , 
they are saturated with wrong ideas and prejudices 
and are full of negative knowledge The history of 
early Greece 1s vague; but, we may take 1t applied 
sociology, 1n the form of modern governments, 1s more 
than two thousand seven hundred years behind ap- 
pled natural science 


Feb 


Mar. 2, 1870 —Sir FREDERICK W KEEBLE, CBE, 
F RS ,controllerof agricultural research, Imperial 
Chemical Industries, Ltd, formerly Sherardian 
professor of botany 1n the University of Oxford 

The investigations on which I am now engaged are 
twofold m object The chief series, which 1s being 
carried out in co-operation with the agricultural 

research staff of Imperial Chemical Industries, Ltd , 

1s concerned with the improvement of arable and grass- 

land and the more profitable utilisation of pastures and 
meadows, a subject which, apart from its scientific 
interest, has a far-reaching importance ın relation to 
the welfare of Great Britam and the Dominions of 
the Empire 

The second subject is the chemical and other means 
whereby the plant body ıs integrated so that, made up 
of similar parts having no apparent nervous ties, the 

organism nevertheless behaves contmuously as a 

whole, co-ordinating the activities of the several parts 

m what appears to be the general mterest of the 

plant itself 


Mar 7, 1869 —Prof Ernst ConuEgN, For Mem RS, 
professor of physical chemistry, University of 
Utrecht 

The investigations I have carried out during these 

last few years with my collaborators, Drs Moesveld, 
Helderman, Brums, Douwes Dekker, van Dobben- 
burgh, Kooy, and Bredée, have shown that the physical 
and physico-chemical constants of chemically pure solid 
substances hitherto recognised are values which refer 
very often, 1f not always, to metastable mixtures, 
which contain two or more modifications of those 
substances m unknown proportions ‘These sub- 
stances are physically wnpure As a consequence of 
this fact, errors of 5, 10, 100, 200 and more per cent 
in. the physical and physico-chemical constants of 
such substances may occur We are now studying 
methods whereby the chemically and physically pure 
stable and metastable modifications may be prepared 
and their physical and physico-chemical properties 
ascertamed 
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LONDON 


Royal Society, Feb 19 —A J Allmand and L J 
Burrage The discontmuous nature of the process of 
sorption of gases and vapours by porous solids A 
summary 1s given of results obtained either at low 
pressures or by a new ‘ retentivity ' technique, indi- 


| cating the presence of discontinuities ın the adsorption 


isothermals and 1sosteres of vapours on charcoal The 
technique 1s described of a simple static method for 
the determination of adsorption isothermals, which 
permits of the detailed examimation of a limited pres- 
sure range being rapidly carmed out Breaks in the 
isothermals were found in all cases Measurements 
with silica gel and with benzene, carbon tetrachloride, 
and water also showed discontinuities, rudimentary or 
slight ın the first two cases, but very pronounced with 
water A view of the mechanism of the adsorption 
process 1s outlined which has features m common with 
Polanyi’s modified theory and with recent suggestions 
of Semenoff Distinctions are made between the be- 
haviour (a) of actrvated charcoal and of silica gel and 
(b) of water (molecules natural dipoles) and of carbon 
tetrachloride (molecules without dipole moment) — 
L N G FilonandF C Harris The photo-elastic dıs- 
persion of vitreous silica Double refraction was 
measured for a series of well determined wave-lengths, 
the load on the specimen remamung unaltered through- 
out each set of observations The results show (1) 
that the law of photo-elastic dispersion ın silica varies 
shghtly with the load applied, so that the usual 
assumption that the double refraction 1s proportional 
to the stress cannot in this case be exactly true, (2) 
that the curve of photo-elastic dispersion shows 
marked and highly localised oscillations, (3) that 
these oscillations are very probably due to some 
natural periods of the molecules —C G Darwin Ex- 
amples of the uncertamty principle Observations 
with electrometers and magneto-meters conform to the 
uncertamty principle of Heisenberg —G B Deodhar 

Some investigations 1n Rontgen spectra (1) The Ka 
and Kp groups of the elements silicon, phosphorus, 
sulphur and chlorme have been studied —(2) A large 
number of sulphur compounds have been examined, 
and ıt ıs found that considerable changes ın the relative 
mtensities of the 9, and 8, lines take place from sub- 
stance to substance —(3) The fine structure of the K- 
edge of silica 1s recorded and measured by using quartz 
as the analysmg and absorbing substance ‘The ob- 
served fine structure may result from the ejected K- 
electron stopping 1n one of the possible virtual electron 
orbits ın the S10, molecule, as has been suggested m 
the investigation of the spectra of sulphur compounds. 


Physical Society, Jan 16 —T L Ibbs The influ- 
ence of low temperatures on the thermal diffusion 
effect Measurements of thermal diffusion on the 
following gas mixtures at temperatures between 15° C 
and —190? C aredescribed helrum-neon , hydrogen- 
neon, helium-argon, neon-argon, heluum-nitrogen 
There 1s a general tendency for k, to decrease at 
low temperatures It is found, however, that for 
the pairs of gases helium-neon and hydrogen-neon 
the change ın k, between 15? C and -190? C ıs 
small Chapman's theory ıs used to deduce approxi- 
mate values of the laws of repulsive force operating 
between unlike molecules duxing collisions At low 
temperatures, molecules tend to become ‘softer’ 
and their behaviour ıs less like that of rigid elastic 
spheres The ‘ hardest ’ molecules appear to show the 
smallest variation in A; ‘The influence of helium in 
this respect on the value of k, for a mixture 1s clearly 
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Linnean Society, Feb 19 —V S Summerhayes 
The angiospermie flora of the Seychelles Archipelago 
The angiosperms of the Seychelles number altogether 
479 species, of which, after deducting 247 weeds and 
escapes from cultivation, 232 remain as mdigenous 
These include 7 marine and 54 littoral species, the 
remaining 171 bemg inland species Neither the 
marine nor the littoral species afford much indication 
of the origin of the flora as a whole The fact that the 
dominant forest trees are mostly of Asiatic affinity 
strengthens the mdications that the flora of the Archi- 
pelago ıs chiefly Asiatic m origm The total of 171 
inland indigenous species 1s very small, considering the 
area of the group (160 square miles) Thisis probably 
due to the intense competition between the species of 
an ongmally much larger flora, consequent on the 
gradual reduction in area of a land mass of 20,000 
square miles to the present islands It is suggested 
that this took place relatively recently, since there ıs 
httle evidence of specific segregation as between the 
floras of different islands or island groups 


DUBLIN 

Royal Dublin Society, Jan 27—A R G Atkins 
and H H Poole Photoelectric measurements of 
illumination m relation to plant distribution (4) 
Changes ın the colour composition of daylight in the 
open and in shaded situations Campbell’s thin-film 
czesium-on-silver vacuum cell was used with various 
coloured filters, the colour transmission curves of which 
were obtained by means of a monochromatic illumi- 
nator, and a Moll vacuum thermopile. The photo- 
electric current was measured in the field by J H J 
Poole’s neon lamp method The relative intensities 
of the various colours in shaded sites were compared 
with those found for the diffuse light in the open 
The measurements clearly show the great relative 
abundance of green and of deep red light ın woods, 
and the searcity of blue hght This change of spectral 
distribution seems to follow closely the colour trans- 
mussion curve for chlorophyll Measurements were 
also made of the relative colour intensities of sunlight 
and diffuse daylight in the open, under various con- 
ditions 

PARIS 

Academy of Sciences, Dec 29—E Goursat 
Some integrable forms of a Monge equation — 
H Deslandres- Simple relations of molecular spectra 
with the structure of the molecule Since 1919 the 
author has pomted out that the frequency d, =1062 5 
is a fundamental one ın molecular and atomic spectra, 
In the present paper new data are given in con- 
firmation, mcludmg some data based on the Raman 
spectrum —L Blaringhem and M Chopin The 
regularity of the surface tensions of tbe fresh latex 
of Euphorbia Lathyris In an earlier communica- 
tion, a description was given of an mstrument capable 
of measuring the surface-tension of very small 
quantities of a colloidal hqud The application of 
this apparatus to the measurement of the surface 
tension of the latex of Euphorbia Lathyris shows that 
the surface tensions of this latex are unexpectedly 
constant and might serve to characterise the type 
Latices from other plants gave different figures — 
Gabriel Bertrand and Mme Y Beauzemont The 
proportion of zinc 1n the liver of the rat ın course of 
growth The percentage of zme is highest in the 
liver of the new-born rat, gradually falhng to about 
one-third ın the adult rat —Ch Achard and M 
Piettre The mucin of articular fluds Mucin from 
the synovial fluid ıs characterised by its high vicosity 
and percentage of sulphur (0 7 per cent)—C de la 
“Vallée Poussin ‘The conformal representation of 
multiply connex-plane areas—C Gutton and G 
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Beauvais The reflection of electromagnetic waves 
A repetition of Garbasso’s expe1iment on the reflec- 
tion of Hertzian waves by resonators with very short 
wave-lengths (17 em ) —E Mathias The confusion 
between the effects of hghtnimg proper with those of 
fulminating material The author distinguishes þe- 
tween the effects of hghtnmg, a current of electricity, 
and those of the explosive compound (a chemical 
substance) produced by the flash —Henn Lagatu 
was elected correspondant for the Section of Rural 
Economy m succession to the late M Godlewski — 
Leon Pomey A problem put by Chasles (The 
generalisation of Pascal’s theorem )—V  Chepeleff and 
M Lavrentieff Conformal representation —Henr1 
Miloux A general property of integral functions of 
infinite order —A Buhl Dynamical considerations 
connected with wave geometry —Kao Lou A map 
of the sky m the Paris National Library This has 
been regarded as a Chinese map , but the author gives 
reasons against this view ‘The date of the map 1s 
probably Ap 1711 —J Ph Lagrula The homo- 
graphic formule of verticity and their direct develop- 
ment —Th V Jonescuand C Mihul The dielectric 
constant and conductivity of 1onised gases —Jean 
Louis Destouches The theoretical interpretation of 
the Davis-Barnes effect This explanation is based 
on a formula given by Stireckelberg and Morse — 
J J. Trdiat The phenomena of transformations of 
the mitrocellulose network Their generality im 
cellulose compounds—J Peltier Research on the 
flaws and vibrations of ferro-magnetic test pieces 
A modification of the method previously described, 
in which an amplifymg arrangement and loud-speaker 
replace the galvanometer —Ch Devé A projector 
of alignment—George F Jaubert A reinforced 
pseudo-liquid colloidal diaphragm, mtended for the 
electrolytic decomposition of water The diaphragm 
is formed of metal gauze, with a colloid such as 
magnesium and calcium silicate (colloidal asbestos) 
deposited from suspension in a caustic potash solu- 
tion by the action of an electric current The layer 
thus formed offers no resistance to the passage of the 
current or the electrolyte, but ıs quite rmpermeable 
to the gases (hydrogen and oxygen). With cells taking 
up to 5000 amperes the hydrogen obtained 1s 100 per « 
cent pure, but the oxygen contains about 0 5 per 
cent hydrogen —La Goldstein Atoms of recoil in 
gaseous media—-R  Charonnat Researches on the 
róle of water m salts the aquo combinations of the 
ruthenium-IV-ammunes —G. Darzens and A Levy 

DimethylallyIbenzylacetic acid and isopropylbenzyl- 
v&levrolaetone —L S Glichitch A new monocyclic 
sesquiterpene alcohol, fokienol This new alcohol! has 
been obtamed from the essential oi of Pe-Mou, 
Fokwena Hodgwnsw, and was obtemed pure through 
its formate  Dehydrated by the method of L 
Ruzicka and J Meyer, fokienol gives 1 6-dimethyl- 
4-1sopropyl-naphthalene (cadalne)—J F. Durand 
and Lai-Wa: Hsun The action of the hexahalogen 
benzenes on mixed organo-magnesium compounds 
Hexamethylbenzene was obtamed by the action of 
methylmagnesrum iodide in large excess upon hexa- 
brombenzene hexaphenylbenzene was prepared 
similarly from phenylmagnesium bromide —P Fallot 
and M Blumenthal The tectomic mterpretation of 
the north-west of the Spamsh Rif—P Rougerie: 
The daily variation of the earth currents recorded at 
the Pare Samt-Maur Observatory —F Bordas The 
rain of mud of November 27, 1930 Analyses prove 
the smmularity of composition between the dusts 
collected at Paris and in the south of France The 
origin of the dust 1s doubtful, but northern Africa 
appears probable —Jean Piveteau The distribution 
of Teleost fishes ın large natural groups —André 
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Meunier Researches on the variations in the colora- 
tion of plants in the course of drymg The arbuto- 
side arbutine is the chromogen of O»obus mger — 
Emile F Terroine, R Bonnet, P Danmanville, and 
Mile G Mourot "The excretion of creative substances 
as a function of the endogenous nitrogenous expendi- 
ture —P Chevey An attempt to apply the method of 
observation of the scalesto the study of thegrowth of the 
fish ın the Grand Lac du Cambodge and of Tonlé-Sap 
— Jean Loiseleur The properties of the biochemical 
constituents, especially proteins, m anhydrous solu- 
tions —A Blanchetiére The fermentative hydrolysis 
of gelatme 1n its relations with the formation of the 
diacipiperazines——-P Delanoe The rôle of the por- 
cupine as a reservoir of the virus of the Moroccan 
spirochaete, Sp hispanicum val morocanum 


Official Publications Received. 


BRITISH 


The Journal of the Institution of Electrical Engineers Edited by 
P F Rowell Vol 69, No 409, January Pp 121-712--xixu (London 
E and F N Spon, Ltd) 10s 6d 

Colony of the Gambia The Annual Report of the Department of 
Agriculture tor the Year 1929-30 Pp 72 (London The Crown 
Agents for the Colonies ) 5s 

Journal of the Royal Microscopical Society Series 3, Vol 50, Part 4, 
December Pp xvi-+387 527 (London) 10s net 

Amgueddfa Genedlaethol Cymru National Museum of Wales 
Twenty third Annual Report, 1929-30, presented by the Council to the 
(Cordi ) Governors on the 24th October 1930 Pp 39+6 plates 

ardi 

Publications of the Dominion Astrophysical Observatory, Victoria, 
BC Vol 4 No 16 The Orbit of H D 32990 (103 Tauri, Boss 1216) 
ByS N Hil Pp 261-269 25 cents Vol 4, No 17 The Wolf Rayet 
Stars By C S Beals Pp 271-302+plates 10-11 25 cents Vol 4, 
No 18 The Orbit of Boss 3180 By W E Harper Pp 303307 25 
cents (Ottawa F A Acland ) 

The Presidential Address on The Influence of Physical Research on 
the Development of Wireless, by Dr W H Eccles, given before the 
Institute of Physics on May 27,1930 Pp 18 (London Institute of 
Physies ) 1s 


FoREIGN 
Comptes rendus des travaux du Laboratoire Carlsberg 18me Vol 
No 6 Pp 72+10planches (Copenhague H Hagerup) 5kr 


Smithsonian Miscellaneous Collections Vol 82, No 13 A Noteon the 
Skeletons of two Alashan Porpoises By Gerrit S Miller, Jr (Publica- 
tion 3107 ) Pp 24-1 plate Vol 82, No 14 Ihe Supposed Occurrence 
of an Asiatic Goat Antelope in the Pleistocene of Colorado By Gerrit 
S Miler, Jr (Publieation 3108) Pp 24-2 plates Vol 82, No 15 
Three small Collections of Mammals from Hispaniola By Gernt 3 
Miller, Jr (Publication 3109) Pp 10+2 plates (Washington, D C 
Government Printing Office ) 

Report of the Secretary of the Smithsonian Institution for the Year 
ending June 30, 1930 (Publication 3073) Pp vu-+147 (Washington, 
DC Government Printing Office ) 


CATALOGUES 


Selected Works on Natural History, including Periodicals and Publica- 
tions of the Learned Societies and an Important Collection of Linnaeans 
(New Series, No 24) Pp 60 (London Wheldon and Wesley, Ltd ) 

Botany, Gardening and Agriculture (Short List B7) Pp 10 
(London Francis Edwards, Ltd ) 

Catalogue of Books on Botany, Ecology, Entomology, Forestry, 
Natural History, Ornithology, Zoology, Invertebrate and Vertebrate 
Pp 28 (London W and G Foyle, Ltd ) 

The Nickel Bulletin Vol 4, No 2, February Pp 3364 (London 
The Mond Nichel Co , Ltd ) 





Diary of Societies. 


FRIDAY, FEBRUARY 27 


INSTITUTION OF ELECTRICAL ENGINEERS (West Wales (Swansea) Sub 
Centre) (at Electricity Offices, Swansea), at 6—B Leggett The 
Medical and Surgical Applications of Electricity 

NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS (at 
Mining Institute, Newcastle upon-Tyne), at 6 —Dr J Montgomerie 
Some Notes on Motor Engine Seatings 

INSTITUTION OF STRUCTURAL ENGINEERS (at Chamber of Commerce, 
Birmingham), at 6 30 —A Lakeman The Construction of an American 
Factory 

ek ara LITFRARY AND PHILOSOPHICAL Society (Chemical Section), 
at 

OIL AND COLOUR CHEMISTS’ ASSOCIATION (Manchester Sect on) (jointly 
with Institution of Rubber Industry) (at Milton Hall, Manchester), 
at? —G F Thompson and E V Bratby Colours used in the Rubber 
Industry 
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WEST CUMBERLAND SooiETY or Cuiwists (at Workington), at 7 —Dr 
G B Slottman Fuel Economy 1n Iron and Steel 

Society or CHEMICAL INDUSTRY (South Wales Section) (at Cardiff 
Technical College), at 1 15 —A Watson The Work of the Building 
Research Station 

BLACKBURN TEXTILE Society (at Blackburn Technical College), at 7 30 — 
J H Strong Some Modern Tendencies ın Cotton Manufacturing 

SOCIETY OF CHEMICAL INDUSTRY (Newcastle upon-Tyne Section) (at Arm- 
strong College, Newcastle-upon-Tyne) at 7 30-—Dr B Moore Fused 
Silica in Industry 

JUNIOR INSTITUTION OF ENGINEERS, at 7 30 —W A Tookey Oil Engines 
for the Maritime Fishing Industry 

RovAL Socrery or MEDICINE (Epidemiology and State Medicine Section), 
at 8 —D- P Manson Bahr The Epidemiology of Human Trypanoso 
muasis 

ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —Sir Francis Younghusband 
The Re Birth of India 

ROYAL A&RONAUTICAL Socrsty (Hull and Leeds Branch) —H Sutton 
Aircraft Light Alloys 

SoorgTY or OREMICAL Inpustry (South Wales Section) (jointly with 
Instituts of Chemistry) (at Thomas’ Cafe, Swansea) —Dr A J 
Amour The Pathology of some Industrial Poisons 

INSTITUTICN OF ELECTRICAL ENGINEERS (at Armstrong College, New 
castle on-Tyne)—F J Baldwin Overhead Line Work-— More 
Especially 1n Connexion with the Grid (Students’ Lecture) 


SATURDAY, FEBRUARY 28 


MATHEMATICAL ASSOCIATION (at Bedford College), at 3 —W J Dobbs 
The Correlation of Trigonometry and Geometry in Elementary School 
Mathematics 

ROYAL INSTITUTION or GREAT BRITAIN, at 8 —J Stephens 
Recital 

INSTITUTE OF British FOUNDRYMLN (East Midlands Branch) (at 
Technical College, Derby), at 6 —F C Edwards Testing Castings 

INSTITUTE OF BRITISH FOUNDRYMEN (Newcastle on-Tyne and District 
Branch) (at Neville Hall, Newcastle on Tyne), at6 15 —C E Pearson 
The Deterioration ot Grey Cast Iron on Repeated or Prolonged 
Heating 

INSTITUTE OF British FOUNDRYMEN (Wales and Monmouth Branch) (at 
Merchant Venturers’ Technical College, Bristol), at 6 30 —W Jackson 
Interesting Moulding Jobs 

HULL ASSocIATION OF ENGINEERS (at Munieipal Technical College, Hull), 
at 715 —Capt A E Butterfield Development of Unattended Naviga 
tion Lights 


A Poetry 


MONDAY, Marca 2 


ROYAL SccrgTy, EDINBURGH, at 4 30 —Dr Baini Prashad Some Note- 
worthy Examples of Parallel Evolution in the Molluscan Faunas of 
South-Eastern Asia and South America —cPiof H Briggs The 
Classification and Development of the Carbonaceous Minerals of 
Organic Origin —To be read by title only —H V Lowry Properties 
of the Function Em (3) —Dr A C Athen and A Oppenheim On 
Charlier s New Form of the Frequency Function 

ROYAL INSTITUTION OF GREAT BRITAIN, at 5 —General Meeting 

SOCIET) OF ENGINEERS (at Geological Society), at 6 —E Kilburn Scott 
The Career of Matthew Murray 

INSTITUTION OF ELECTRICAL EnGINEERS ([nformal Meeting), at 7 —T C 
Gilbert and others Discussion on Earthing versus Artificial Earthing 

INSIMIUTIDN OF ELECTRICAL ENGINEFRS (South Midland Centre) (at 
Birmingham University) at 7 —5 W Melson, A N Arman, and 
W Biboy Surge Investigations on Overhead Line and Cable Systems 

INSTITUTION OF ELECTRICAL ENGINEERS (Western Centre) (at Bristol), at 
7—J W Ruissih and H Rissik Heavy Duty Rectihers and their 
Application to Tiaction Substations 

SOCIETY Ck CHEMICAL INDUSTRY (London Section) (at Chemical Society), 
at S—W H Gray, Dr J W Trevan, and Miss H W Bainbridge 
lhe Chemotherapy of Antimony 

ROYAL INSTITUTE OF BRITISH ARCHITECTS, at 8 30 —Presentation of the 
Royal Gold Medal 

British PsycHoLtoaicaL Society (Education Section) (at London Day 
Tiaining College), at $30 —Miss M N _ Searl Some Contrasted 
Aspects of Psycho-Analysis and Education 

Hunft RIaN Society oF Lonpon (at Apothecaries’ Hall) at 9 —A E M 
Woolf The Surgical Aspects of Diverticulitis (Hunterian Oration) 


TUESDAY, MARCH 3 


RovAL CoLLEor or Paxsicians oF Lonpon, at 5 —Surg Capt S F 
Dudley Some Lessons of the Distribution of Infectious Disease in 
the Royal Navy (Milroy Lectures) (2) 

ROYAL INSTITUTION OF GREAT BRITAIN, at 8 15 —Sir William Bragg 
Recent Experimental Physics (4) Adhesion (2) 

Rovar Society oF MEDICINE (Orthopsedics Section), at 5 30 —Clinical 
Meetinz 

ZOOLOGICAL Society or LONDON, at 5 30 —S Zuckerman The Menstrual 
Cycle in the Primates III The Alleged Breeding Season of the 
Primates, with special reference to the Chacma Baboon (Papo 
porcartus) —Major S S8 Flower Contributions to our Knowledge of 
the Duration of Life in Vertebrate Animals V Mammals —Malcolm 
A Smith Description of a New Genus of Sea Snakes from the Coast 
of Australia, with a Note on the Structures providing for Complete 
Closure of the Mouth in Aquatic Snakes —E Le G Troughton The 
Occurrence of a Male and Female Grampus griseus (Delphimda) at 
Sydney, New South Wales —Dr E Schwar/ A Revision of the 
Genera and Species of Madagascar Lemuride —Dr W J Dakin The 
Osmotic Concentration of the Blood of Callorhynchus mills and 
Epweratodus forsteru and the Significance of the Physico chemical 
Condition of the Blood in regard to the Systematic Position of the 
Holocephali and the Dipnoi—Rev E J Pearce Report on the 
Halpide (Coleoptera) Mr Omer Cooper's Investigation of the 
Abyssinian Fresh waters (Hugh Scott Expedition) 

INSTITUTION OF ELECTRICAL ENGINEERS (London Students Section), at 
615 —C C Paterson Address 
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Euaenices SocikrY (at 20 Grosvenor Gardens, S W 1), at 6 30 and 8 30 — 
Study Circle 

RovaAL PHOTOGRAPHIC Society oF GREAT BRITAIN, at Y —W L Shand 
The Italian Riviera (Lecture) 

INSTITUTION OF AUTOMOBILE ENGINEERS (at Royal Society of Arts), at 
745—L A Legros Standardisation 

LEICESTER LITERARY AND PHILOSOPHICAL Socirty (Chemistry Section) 
(jointly with Leicester University College Biological Society) (at 
University College, Leicester) at 8 —Prof A R Ling Poly 
saccharides 

INSTITUTION or ELECTRICAL ENaINFERS (East Midland Bub Centre) (at 
College of Technology, Leicester) —H G Taylor Phenomena con 
nected with the Collection of Current from Commutators and Shp 


Rings 
WEDNESDAY, Marca 4 


GEOLOGICAL Socr ry o: LONDON, at 530—W A Macfadyen 
Geology of D11tish Somaliland (Lecture) 

INSTITUTION oF ÉrxcrRICAL ENaINFERS (Wireless Section), at 6 —CO E 
Horton "he Practical Correction of a Wireless Direction-Finder for 
Deviations Due to the Metal Work of a Ship 

INSTITUTION OF HEATING AND VENTILATING ENGINEERS (ab 20 Hart Street, 
WOCl,at'7—W E Fretwell Public Baths and Wash Houses 
Engineering Equipment and Data 

INSTITUTE OF MeTaLs (London Local Section) (at 83 Pall Mall), at 7 30 
—Dr € J Smithells Gases in Metals 

BocIErY OF PrBLic ANALYSTS AND OTHER ANALYTICAL CuEMIsrs (Annual 
General Meeting) (at Chemical Society), at 8 —Presidential Address 
—Papers to be read by title —H Ikuta The Investigation of Japanese 
Beeswax —J Bamford The Deniges Oliver Test for Morphine 

Royau BOCIETY or ARTs, at $ —W Q Raffe Traiming for Ady ertising 
and Commercial Art 

Royau Sourery or Mrpicine (Surgery Section), at 8 30 —D C L Fitz 
williams Fat Necrosis —J Taylor Costo scapular Crepitus —A D 
Wright The Small Incision for Perforation of Peptic and Typhoid 
Ulcers —A E Porritt’ The Injection Treatment of Hydrocele, 
Varicocele, Bursitis, and Navi-—J P Ross The Anatomy of the 
Spinothalmic Tract in Relation to Cordotomy —J P  Hosford 
Prognosis in Fractures of the Carpal Seaphoid -R H Boggon Re- 
moval of the Stellate Ganglion in Raynaud's Disease 


THURSDAY, Marcu 5 


Roya Society, at 4 380 —W L Garstang and C N Hinshelwood The 
Kinetics of the Combination of Hydrogen and Oxygen the Influence 
of Iodine —D: D R Hartree Optical and Equivalent Paths in a 
Stratined Medium, treated from a Wave Standpoint --H J Phelps 
The Adsorption of Substances by Fuller's Earth — Papers to be read «n 
title only —Prof L J Mordell he Arithmetically Reduced Indefinite 
Quadratic Form in n Variables —J 8 Foster The Eftect of Combined 
Electric and Magnetic Fields on the Helium Spectrum II —} R 
Terroux The Upper Limit of Energy in the Spectrum of Radium E — 
K R Rao and J S Badami Investigations on the Spectrum of 
Selenium [—J K L Macdonald Stark Effect in Molecular Hydrogen 
in the Range 4100 4770 A —T Alty The Reflection of Vapour Mole 
cules at a Liquid Surface —A E Moelwyn Hughes and © N Hinshel 
wood The Kinetics of Reactions m Solution I , II 

Linnean Society or LONDON, at 5 —H E Forrest and others Discus 
sion on The Relation of the Fauna and Flora of the British Isles to 
those of North America 

Roya COLLEGE OF PHYSICIANS oF LONDON, at 5 —Surg-Capt 8 F 
Dudley Some Lessons of the Distribution of Infectious Disease in 
the Royal Navy (Milroy Lectures) (3) 

ROYAL INSTITUTION OF GREAT BRITAIN, at 5 15—Prof J B 8 Haldane 
Respiration (3) 

NonTH Basr Coast INSTITUTION oF ENGINEERS AND SHIPBUILDERS 
(at Literary and Philosophical Society, New castle-upon-Tyne), at 6 — 
Rear Admiral D W Taylor Variation of Efficiency of Propulsion with 
Variation of Propeller Diameter and Revolutions 

Society or CHEMICAL INDUSTRY (Bristol Section) (Annual Meeting) 
(at Bristol University), at 7 30 —Chairman’s Address 

SocrETY or GLass TrcnNorocv (London Section) (at Science Museum, 
South Kensington), at 7 30 —Diseussion on Furnace Design —T C 
Crawhall Some Karly Types of Glass Furnaces —F W  Hodkin 
Design of Modern Pot Furnaces —L E Norton Design of Modern 
Tank Furnaces 

CHEMICAL Bouirrv, at 8—F L Gilbert, R R Goldstein, and Prof 
T M Lowry Studies of Valency Part XV Absorption Spectra of 
Polyhalide Ions —R V Henley and E X Turner The Reactions of 
Substituted Ammonium Aryloxides and of Related Compounds 
Part I The Preparation and Thermal Decomposition of some Tetra 
substituted Ammonium Aryloxides 

RovAL Socizry or MEDIOINE (Tropical Diseases and Parasitology Section), 
at 8 —Major P G Edge The Uses and Scope of Vital Records ın the 


Tropics 
FRIDAY, Marcu 6 


Roya Society or MEDICINE (Otology Section), at 10 30 4 « —-Diseussion 
on Effects on Hearing after Fractured Base of the Skull Lessons 
Resulting Therefrom 

ROYAL SANITARY INSTITUTE (at Guildhall, Swansea), at 3 —H R Tighe 
and others Diseussion on The Rheumatic Child — Dr J M Morris 
E Morgan, and others Discussion on Housing 

Roya Society or MEDICINE (Laryngology Section), at 5 

PaysicaL SociETY (at Imperial College of Science), at 5 —Dr G M B 
Dobson A Photoelectric Spectrophotometer for Measuring the 
Amount of Atmospheric Ozone —G F Tagg Practical Investigations 
of the Earth Resistivity Method of Geophysical Surveying —W E 
Pretty Displacement of Certain Lines in the Spectrum of Jonised 
Oxygen (O II, O 1ID, Neon (Ne II), and Argon (A Il) 

Roya CoLLraE or SuRGFOXS Ov ENGLAND, at 5 —Sir Arthur Keith 
Demonstration of the Nerve Supply of the Alimentary Tract and the 
Nature of Auerbach's Plexus 

SOCIETY or CHEMICAL INDUSTRY (Glasgow Section) (1n Grosvenor Restau- 
rant, Glasgow), 1t 6 30 —Annual Business Meeting 
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SOCIETY OF DvERS AND CoLounisrs (jointly with Society of Chemical 
Industry) (at Engineers’ Club, Manchester) at T —S M Neale The 
Action of Caustic Soda on Cellulose 

INSTITUTION OF ELECTRICAL ENGINEERS (Meter and Instrpment Section), 
at 7—J Urmston The Electrical High-Pressure Testing of Cables 
and the Localisation of Faults 

JUNIOR INSTITUTION OF ENGINEERS (at Science Museum), at 7 —The 
Historic Locomotives at the Museum 

INSTITUTION OF MECHANICAL EnGinrers (Informal Meeting), at 7T —A M 
Hug The Netherlands Fast India State Railways and Electrification 
Lecture) 

Rover PHOTOGRAPHIC SOCIETY or GroaT BRITAIN (Pictorial Group), at 7 
—Informal Meeting 

GEOLOGISTS’ ASSOCIATION (1n Architectural Theatre, University College), 
at730-—Dr O A Matley The Deserts of California (Lecture) 

RoyaL INSTITUTION OF GRLAT Britain, ab 9 —Dr G M B Dobson 
Ozone 1n the Upper Atmosphere and its Relation to Meteorology 


SATURDAY, Marca 7 


ROYAL INSTITUTION OF GREAT BRITAIN, abt 8 —Lord Rutherford Recent 
Researches on the Alpha Rays (1) + 
Roya Society or MEDICINE (Ana sthetics Section) (at Bristol) 


PUBLIC LECTURES. x 
SATURDAY, FEBRLARY 28 


Horniman Musrum (Forest Inl), at 380—4A M  Hoeart 
Worshippers of the South Seas 


MONDAY, MARCH 2 


UNIVERSITY or LEEDS, at 615—Piof G Elliot Smith Some Factors 
in Mind Making 

SCHOOL OF ORIFNTAL STUDIES, at 5 15 —Prof B Hrozny Excavations 
of Kultepe The flittites (Succeeding Lectures on Mar 3and 4) ( 

IMPERIAL COLLEGE—Rox At SCHOOL Ob MINES, af 5 30 —Dr W Rosenhain 
Hardness and Hardening (Succeeding I ectureson Mar 9, 16, and 23 ) 


Spirit- 


T 


TULSDAY, Marca 3 


University COLLEGE HospiraL MEDICAL ScHoou, at 515 —Dr C H 
Andrewes , Immunity in Virus Diseases (1) 

GRESHAM COLLEGE, ato —A R Hinks Astronomy in Twelve Chapters 
a Summary of Recent Advances (Succeeding Lectures on Mar 4, 4, 
and 6) (Gresham Lectures) 


WEDNESDAY, Marca 4 


Kina's COLLEGE, Lonpon, at 530 —Dr H P Biggar The Great Age 
of Discovery The First Explorers of the North American Coast 

UNIVERSITY COLLEGE, at 5 30 —Dr C Pellizzi Pisa (ın Hakan) 

BELFAST MUSLUM AND ART GALLERY, at 8 —A P Fitzgerald — Traffic 
Dangers and how to avoid them 


FRIDAY, MancH 6 


CHEMICAL SocixTY (at Institution of Mechanical Engineers), at 5 30 — 
Prof H Wieland Studies on Biological Oxidation (Pedler Lecture) 


SATURDAY, Marca 7 


Horniman Musrum (Forest Hill), at 330—Miss I D Thornley 
Mediz-val Maps and Travellers’ Tales ağ 


CONFERENCES. 
FEBRLARY 27 AND 28 


2 
ASSOCIATION OF TECHNICAL INSTITUTIONS (at Merchant Taylors’ Hall, 
EC2) 


Friday, Feb 27, at 11 a M —Lord Eustace Percy 
Gen Sir Philip Nash as President Elect 
Principal B Mouat Jones Technical Education in Russia 


Friday, Feb 27 (afte: noon), and Saturday, Feb 28 (morning)— 
G H Gater <A Descriptive Account of Technical Education in 
London 
Comyns Carr Industrial Adminstration 
PrincipalJ A Todd National Certihcates in Commerce 
J W Ramsbottom Commercial Education in America 


Introduction of Major- 


MARCH 5 AND 6 


INSTITUTION OF CHEMICAL ENGINEERS (Annual Corporate Meeting) 

Thursday, Mar 5 (at Chemical Society), at 2 30— 
Dr W H Gibson Flax Wax and its Extraction 
Dr R G Israel The Recovery of Gum from Fossil Kauri Timber 
IW Humphrey The Extraction of Terpene Chemicals from Waste 

Pine Woods 
(At Institution of Civil Engineers), at 6 80 —Baron Gian Alberto Blane 

The New Italian Lencite Industry (Public Lecture) 

Friday, Mar 6 (at Hotel Victoria), at 11 A & —Presentation of the 
Osbo:ne Reynolds Medal, the Monlton Medal, and the Junior 
Moulton Medal 

Atil 45a M —The President and others Discussion on The Education 
and Truning of the Chemical Engineer 

At 215 —Dr D M Newitt The Flow of Gases at High Pressures 
through Metal Pipes 


CONVERSAZIONE AND EXHIBITION. 
SATURDAY, MARCH 7 
GILBFRT WHITE FEI LOWSHIP (at 6 Queen Square, W C 1), at3 


NATURE 


333 


























































































































CONTENTS. 


Scientific Method 1n Internattonal Affairs ! 
Letters to the Editor * 
Diamagnetism, Field Strength, and Crystal 
Structure —Prof W J de Haas 
Change of Resistance 1n. Magnetic 
H Bethe ` 
Faraday's First Successful Experiment on D1a- 
magnetism —Sir William Bragg, KBE,FRS 
Cambridge Expedition to the East African Lakes 


Fields —Dr 


—Dr E B Worthington i 331 
The Antiquity of New Caledonia —Prof T D A 
Cockerell 338 
The Meaning of Existence —Prof H Wildon Carr 339 
Morphology of the Pharynx of Female Culrcordes 
and its Taxonomic Importance —S Mukerj1 339 
The False Killer Dolphin —Dr Joseph Pearson 340 
An Unusual Ice Formation —Prof A Morley 
Davies : 340 
Wisdom in Words —W W L 940 
Wilham Hyde Wollaston —L F Gilbert 340 
The Audibility and Lowermost Altitude of the Aurora 
Polaris By Prof S Chapman, FR S 341 
Science Medals of Great Britain, Ireland, and the 
Dominions 343 
Obituary 
Dr Alfred P Maudslay ByJ C C 345 
News and Views 346 
Our Astronomical Column 380 
Research Items 381 
Russian Scientific Workers ın Foreign Laboratories. 
ByB PU 384 
The Constitution of Soluble Proteins 384. 
General Biology in the “ Encyclopædia Britannica’’ — 389 
Fuel Research in Great Britain By H J Hodsman, 
MBE 386 
University and Educational Intelligence 387 
Birthdays and Research Centres 388 
Societies and Academies 388 
Official Publications Received 390 
Diary of Societies 391 
SUPPLEMENT 
A Trilogy of Science By Prof F S Marvin 349 
Vitalism and Mechanism ByD M S W 350 
De Generatione By J AT 351 
In Mesopotamia during the War By A E D 353 
Biological Catalysts By Prof Arthur Harden, 
FRS 354 
Birds of Africa and Asia 355 
X-Rays and their Applications By Prof H S 
Allen, FR S 356 
Sound and its Uses By Dr W H George 358 
Line and Band Spectra ByF I G R 359 
Qualitative and Quantitative Analysis ByJ RP 360 
Chemistry of Sulphur and Selenium By T ML 362 
Our Bookshelf 363 
Forthcoming Books of Science 374 


osa 


Editorial and Publishing Offices 
MACMILLAN & CO, LTD, 
ST MARTIN’S STREET, LONDON, W C 2 


No 3201, Vor 127] 


Scientific Method 1n International Affairs. 


q— 1s a widespread tendency to hold science, 
and possibly chemistry in particular, re- 
sponsible for many of the worst evils of modern 
warfare, which is perhaps the more dangerous to 
society because ıt 1s apt to discredit the voice of 
science When a distinguished chemist hke Dr 
H Levinstem points out that attempts at chemical 
disarmament or the abolition of chemical warfare, 
except as part of a general disarmament plan, are 
largely futile and may be highly dangerous because 
of the close relationship between chemical warfare 
and the ordinary operations of chemical industry, 
he ıs straightway charged ın some quarters with 
a fatalistic war mentality 

When the charge against science 1s examined a 
httle more closely, 1ts gravamen will be found to 
reside 1n part in the prejudices of those whose deep- 
rooted habits and mstincts have been disturbed 
by the impact of scientific discovery Not only 
have the character and potentiahties of, warfare 
been transformed by scientific discoveries and their 
industrial development, but also scientific methods 
of transport and of samtation have enormously 
enlarged 1ts scale and scope The ramifications of 
modern warfare extend so deeply mto the fabric 
of industrial hfe that all distinction between 
combatant and non-combatant has largely dis- 
appeared 

It 1s essentially applied science that has made 
warfare a matter no longer of armies and navies 
but of whole populations, and this and the failure 
of defensive measures to keep anything like pace 
with’ the development of offensive weapons have 
forced on civilisation the realisation that we must 
learn alternative methods of settlmg our inter- 
national disputes or face the probability of the 
destruction of civilisation The supreme lesson 
of the War 1s that war between the highly civilised 
nations has been industrialised, and by its all- 
embracing needs has ceased to be a directable 
instrument af policy 

When the controland direction of war are no longer 
in the hands of statesmen, its renunciation as an 
instrument of national pohcy becomes inevitable 
Fundamentally, 15 is true that just as the growth 
of modern science changed human relationships 
and, finally, by mastermg the forces of Nature, 
made slavery an anachronism, so it has now 
changed the relations and policies of nations and 
challenges society to find a substitute for war 
Beneath this challenge there hes man's imperative 
need of retamıng or securing intelligent control 
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over social forces if he ıs to continue to be 
master of his fate, and of findmg new methods 
now that the danger and inadequacy of the old 
are revealed 

While, however, most thoughtful men have 
welcomed the renunciation of war as an instrument 
of national policy, only the foolish or fanatical 
Imagined that international disputes or causes of 
war would forthwith disappear The problem of 
peace 18, m truth, exceedingly complex Not all 
the world is civilised, nor all that claims to be, 
and in the uncivilised condition of the world, war 
has formerly been an instrument against criminal 
aggression as much as it has been such an 1nstru- 
ment itself There 1s need for the development of 
à Science of peace not merely the elaboration of 
alternative methods of settling international dis- 
putes, but also the scientific study and impartial 
examination of all the complex factors, economic, 
social, political and racial, involved 1n controversial 
problems which are sources of international friction 
and possible casus bell, 11 the Pact of Paris is to 
be transformed from a pious hope or gesture into 
an abiding and dominant factor in international 
relations It 1s primarily from science that society 
must learn scientific principles and methods of 
unravelling such problems and reducing them to 
thew elements, and the responsibility for con- 
structive thought and statesmanship is one from 
which scientific workers cannot escape 

A striking example of the efficacy of such 
scientific methods when applied to international 
affairs 1s to be found in the Pacific The impartial 
research carried out during the last five years by 
the Institute of Pacific Relations on such delicate 
matters, involving embittered national feelings, 
as, the South Manchurian railway, the exclusion 
of Japanese immigrants from Cahforma, extra- 
territoriality in China, have transformed the 
menacing problem of the Pacific ito one that 
promises to yield to treatment that is essentially 
scientific Research into questions like food and 
population in thew bearmg on emigration and 
immigration, for example, has done much to 
facihtate the settlement of acute problems on the 
basis of facts and not of prejudice with its evitable 
friction So successful, indeed, has been this 
method that when the volumes recording the pre- 
paratory work of the Kyoto Conference of the 
Institute were presented at Geneva last year, the 
Secretary-General of the League of Nations ex- 
pressed the hope that this method of dealing with 
dangerous issues might soon be applied to Europe. 

As a direct outcome of this work of the Institute 
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research director, worked out durmg the same 
Assembly a scheme for a European institute of 
research constituted on similar Imes. This msti- 
tute ıs intended to apply the spirit and tech- 
nique of scientific inquiry to the economie and. 
social problems incidental or inimical to a civilisa- 
tion of peace It will be non-political, and its aims 
are to study the social, economic, and, cultural 


problems common to various nations, mre par- 
ticularly the problems arising from invention and 


discovery , to extend international co-operation 


in this field , to co-ordinate the results of research 


and, m the hight of the facts thus found, 1n concert 
to investigate the underlying causes of international 
difficulties Its functions will be solely those of 


research and publication of the facts as ascer- 


tained 
Although the importance of this proposal was 


recognised by the delegates of several nations, it 


has yet to receive official recognition and discussion 
The scheme must commend itself to all scientific 
thinkers as a sane alternative to our present 
method of handhng controversial questions and 
allowing them to be inflamed by partisan propa- 
ganda Itis a method by which science can assist 
society through the dangerous interval between 
the renunciation of war, as too dangerous an 
instrument, and the firm establishment of other 
methods of dealing with international disputes 

Already the techmque and efficiency of con- 
ference are being steadily perfected The proposed. 
institute offers a fair prospect of eliminating 
political propaganda and reaching agreed settle- 
ments as a result of scientific inquiry It opens 
fields of constructive activity before the Institute 
of Intellectual Co-operation and before such national 
institutions as the W H Page School of Historical 
Research and the Royal Institute of International 
Affairs ın Great Britam However unj ustly science 
has been blamed for the misuse of scientific dis- 
coveries, scientific men have not always been fully 
mindful of ther responsibility as citizens No 
opportunity like the present has, however, yet 
confronted them of promoting the scientific study 
of international relations and ensuring the use of 
science for constructive purposes Wisely used 
and directed, the projected institute of research 
may demonstrate that the humamsing effect of 
scientific thought on res publica 1s no less profound 
than its application in industry That quest fox 
truth which inspires every scientific investigator 
supplies also the driving force for this experiment 
Magna est veritas et praevalebit ! 
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Letters to the Editor. 


[The Edator does not hold himself responsible for 
opwnons expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE No note «s taken 
of anonymous commumeations | 


Diamagnetism, Field Strength, and Crystal 
Structure. 


RATHER a long time ago,! I directed attention to 
the fact that there seemed to exist a correlation 
between the following three properties of a metal 
(a) the crystal system to which the metal belongs, (b) 
the change in electrical resistance of the metal in a 
magnetic field, (c) the diamagnetic susceptibility, and 
possibly (d) the Hall effect 

As an example I. gave the following data 








Bismuth — 1 40 x 1076 

Graphite -5 

Antımony — 0 815 " 
Tellurrum — 0 303 r hexagona 
Cadmium — 0 185 | 

Zine - 0 151 

Silver — 0901 

Gold - 0 152 "m 
Lead — 0 120 | regular 
Copper — 0 085 








Beginning with bismuth and ending with copper, 
the metals are given ın the order of biggest change of 
resistance 1n the magnetic field In the same paper 
I came to the conclusion, when reviewing the results 
of D E Roberts? on the change of resistance of 
graphite in the magnetic field, that the so-called free 
electrons could not be made 1esponsible for the con- 
ductivity in this case, as the electrons clearly do not 
show any influence of a Lorentz force acting on them, 
which should be impossible 1n the case of the electrons 
being free It followed that the electrons have to go 
from one atom to another one thats, they are almost 
entirely bound, as ın the case of graphite, or partly 
bound, as in the other metals One would say now 
that ib ıs clear that the outer electrons of the atoms 
are responsible for a big part of the electric con- 
ductivity, and at the same time they are in a large 
way responsible for the diamagnetic susceptibility 
In the case of bismuth, the fact that the directions of 
maximum change of conductivity and of maximum 
susceptibility are at mght angles indicates this still 
‘more strongly 

As seen, those views were derived immediately 
from the direct results of measurements, yet they do 
not seem to have attracted much attention No 
idea, however, was offered as to the meaning of 
the relationship In this respect, during the last few 
years, following the same mode of reasoning, Ehren- 
fest has made some useful suggestions 1n his papers on 
the diamagnetic susceptibility of bismuth ? For this 
substance he states a working hypothesis agreeing 
with the views mentioned above, and giving at the 
same time an explanation of the very big value of the 
diamagnetic susceptibility of bismuth As is well 
known, he explains the extraordinarily high suscepti- 
bihty of bismuth by the fact that ın this metal the 
outer electrons do not move around a single atom but 
around several of them The surface of their orbits 
is then large, and hence there 1s igh susceptibility 
It seems to me that this theory 1s a very valuable help 
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ın understanding the results of the susceptibility 
measurements 

It was the idea of 1914 that made us undertake new 
measurements Mr Schubnikow and I had found 
that the change of resistance of highly purified bis- 
muth 1s a very complicated function of field strength 
and orientation of the axes at low temperatures 
Now here we can decide whether such a relationship 
as mentioned does exist really for bismuth the 
diamagnetic susceptibility up to now had always been 
found to be a very simple and regular function of the 
field strength and the orientation of the axis + If the 


o Hı Binanis 
^ H n Bis Axis 





FIG 1 


suggested relationship exists, this should no longer 
be the case for crystals that show a complicated 
change of resistance We have had some very pure 
crystals grown, and Mr Van Alphen and I have 
measured their susceptibility as a function of the 
field strength at 14° K and 20° K The result was 
ın quite good agieement with our reasoning This 
will be seen from the accompanying graphs, which 
we publish without drawing further conclusions from 
them Fig 1 gives the susceptibility as a function 
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of the field In Fig 2 the magnetisation curves of 
bismuth are given. In the same graph the curve 1s 
given indicating the change of resistance of bismuth 
with the field strength (already described by Schub- 
nikow and De Haas*) It is clear that the curve 
showing change of resistance, indicated by [:], and 
the curve showing the magnetisation, indicated by 
A, are closely related ın fields where the resistance 
increases, the magnetisation remains nearly constant , 
where the magnetisation imecreases, the resistance 
remains constant This seems to indicate the double 
part played by the outer electrons. when adding 
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much to the susceptibility, they do not change the 
resistance, and vice versa 

Though I am not able to give a suggestion of a 
theory which would be capable of predicting the curves, 
there 1s one remarkable fact to which I wish to direct 
attention, and for which I should hke to suggest a 
possible explanation The curves not only show 
parts where the magnetisation remains constant in 
an increasing field, but also where this value even 





decreases It seems to me that this may be due to 
-70 
—— MEASURED CURVES 
— ——-SUPPOSED PARAMAGNETIC 
MAGNETISATION 
 g0l 77 DEDUCED DIAMAGNE TIC 


MAGNETISATION 
O H.L BINAXIS 
A Hil BINAXIS 


T = 142K 
-50 


-40 


-30 


-20 


20 
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& superposition of the diamagnetism of the outer 
electron, which may show then always either an 
increasing or constant value, and a paramagnetism, 
due to the rest of the atoms, which would show a 
steadily inereasimg value Fig 3 indicates this 
theory the straight hne gives the supposed para- 
magnetic magnetisation From this and from the 
measured curves (which are the same as in Fig 2) the 
upper curves, giving the supposed behaviour of the 
diamagnetic magnetisation, are deduced The fact 
that only at very low temperatures does the decrease 
of magnetisation take place would be due to the fact 
that at higher temperatures the paramagnetism 
(which might be supposed to follow to a first ap- 
proximation the Cure law) 1s still too small to have 
this influence In support of this suggestion it may 
be noted that whereas the diamagnetism increases 
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rather much from room temperature to the boihng- 
point of hydrogen, no further increase takes place 
between the boiling-point and the triple point: the 
increase of diamagnetism would be compensated for 
in this region by the inerease of the paramagnetism. 
The increase in diamagnetism may be due to the fact 
that the large orbits of the Ehrenfest theory are dis- 
turbed at higher temperatures the larger tempera- 
ture motion of the atoms in the lattice may account 
for this, the large motions of the atoms caused by 
the melting of the metal destroys them entirely 
However, the mean paramagnetic moment of the rest 
of the atom would have to be small in order to show 
the right value of magnetisation in the temperature 
region of liquid hydrogen Anyhow, further work at 
the temperatures of liquid helium will bring more 
light in these questions W J DE Haas 
University of Leyden 


7 W J de Haas, Proc Royal Acad Amsterdam, vol 16, p 1110 ; 
1914 W J de Haas, Kon Akad v Wet Amsterdam, vers] 29, p 90, 
1914 

2? D E Roberts, Ann d Phys , 40, p 453, 1913 

* P Ehrenfest, Physica, 5, p 388, 1925, and Zet f Phys, 58, 
p 719, 1929 

t J C McLennan and E Cohen, Trans Roy Soe Canada, 23 (section 
3), 159 , 1929 


* L Schubmkow and W J de Haas, NATURE, 126, p 500, 1930 





Change of Resistance in Magnetic Fields. 


UNTA recently, the theory of conductivity put 
forward by Sommerfeld and Bloch did not sueceed in 
explaining the change of resistance in magnetic fields 
If E' 1s the resistance in a magnetic field H, R that 
without magnetic field, then for weak fields the change 
of resistance AE — R’ — R follows theoretically as well 
as experimentally the law ! 


AR/R=B H? (1) 
The absolute magnitude, however, of the coefficient B 
was found experimentally to be about 10,000 times 
greater than Sommerfeld’s theoretical value But 
according to Peierls,* one can obtain the right order 
of magnitude for the magneto-resistance effect by 
taking into account that the electrons ın a metal are 
not moving freely, but are strongly influenced by the 
potential of the metal atoms Peierls gets the result. 
; a 
BB x ( a (2) 
where B’ 1s the value of B calculated by Sommerfeld,? 
E, 18 the limit energy of the Fermı-Dırac distribution 
of the conductivity electrons, which ıs about 300 
times as big as kT for room temperature, and a 1s a 
constant which measures the deviation of the motion 
of the conductivity electrons from field-free motion 
In single crystals x depends on the direction both of 
the appled magnetic field and of the current relative 
to the crystal axes, but not on the temperature The 
value of « required to explam the experiments is 
about 0 1, which seems reasonable, whereas the exact 
theoretical value cannot be calculated at present 
A check of the theory can, however, be made by 
considering the temperature dependence of the mag- 
neto-resistance effect Inserting Sommerfeld’s value 
for B’ and Z,,* we get 
z^ 1l I 
= — LI——— Å a 
ae 12 (en)? RR? £- 49) 
Here all faetors on the right-hand side are independent 
of the temperature except the specific resistance R 
As regards dependence on temperature, therefore, the 
relative change of resistance 1n a given magnetic field 
1s inversely proportional to the square of the resist- 
ance, the absolute change 1s inversely proportional to 
the resistance itself The same result may be obtained 
by a more exact calculation, using Bloch’s conductivity 
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theory If B, and R, refer to room temperature and 
B and R are measured at any other temperature, we 
have from (3) 


nala) o 


/ 
The two last columns of the accompanying table are 
calculated according to (4) and show a good agreement 


VARIATION OF B WITH TEMPERATURE 










Bx10! at room 
temperature 


Kapitza’s observations at the 
temp of 





Deduced by 















Liquid Equ (4) from 

CO, ether nitrogen experiments at 

Obs by temp of 

Kapitza 

Bx10" | R/R, | Bx 10? | R/R, EA CER Er iind 

49 2 25 16 
187 0 87 0 72 
66 30 16 
128 0 46 0 29 
— — 44 
5 103 78 
0 8 2 


between each other and the directly observed value 
of B, given 1n the preceding column 


H BETHE 
Cambridge 


1 For the theoretical explanation of the deviation from this law for 
strong fields observed by Kapitza (Proc Roy Soc, A, 123, 292, 1929) 
see N H Frank, Zeut f Phys, 63, 596, 1930 

2 Leipziger Vortrage, 1930, p 75, see specially p 85 

3 Zeit f Phys, 47, 1, 1928 

* See Sommerfeld, 1c, equations (77a), (34), (42a), (48c) Our FE, 
18 EOILHARMRIG B VT log A, n 138 the number of electrons per cm ? of the 
meta 





Faraday's First Successful Experiment on 
Diamagnetism. 


Iw my discourse on “ Tyndall’s Experiments on 
Magne-crystalhe Action ", delivered at the Royal 
Tnstitution on Friday, Jan 21, 1927, and published 
as a supplement to NATURE of May 7 of that year, I 
gave a short account of Faraday’s first successful 
experiment on diamagnetism He used a piece of 
heavy glass which he described in his Diary as 
No 174 At that time I searched through all the 
specimens of Faraday's heavy glass in the Royal 
Institution but was unable to find ıt It has just 
turned up, beng contained in a box which Mrs 
Tyndall has most kindly allowed me to examine 

The box was presented to Prof and Mrs Tyndall 
by Faraday, and it contains a number of specimens 
which the latter used in this series of diamagnetic 
experiments This piece of glass 1s actually the first 
object ın which Faraday found diamagnetism to be 
shown 

Mrs Tyndall has kindly promised that the box 
and its contents shall be on show at the Faraday 
Centenary Exhibition in the Albert Hall next Sep- 
tember W H Brace 


The Royal Institution, 
21 Albemarle Street, 
London, W 1, Feb 17 





Cambridge Expedition to the East African Lakes 


THE expedition, which 1s being financed by scientific 
societies and the Unrversity, left England m October 
and 1s at work on the rift valley lakes of Kenya The 
object of the expedition 1s twofold Furst, to continue 
studies on the ecology of the East African lakes which 
were started by the Government fishing surveys of 


Lakes Victoria, Albert, and Kioga in 1927-28, and at ; members of the invertebrate fauna 
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the same time to make thorough collections of the 
faunas of Lakes Rudolf, Baringo, and Edward, which 
have previously received only a cursory scientific 
examination, secondly, by studying the old lake 
beaches and deposits, to continue farther north the 
investigations made around Lakes Nakuru, Elmen- 
teta, and Naivasha by Mr L S B Leakey and the 
biologists of the East African Archeological Expedi- 
tion. Itis hoped to link up evidence from lake beaches, 
the distribution of the present lake faunas, and the 
chemical constitution of the waters into a unified whole, 
and so to work out, so far as possible, the previous dis- 
tribution of land and water during the pluvial periods 

The personnel of the expedition consists of Dr E B 
Worthington (leader), Mr L C Beadle, whose special 
study 1s that of the chemical constitution of the waters 
and its relation to the fauna and flora, and Mr V E 
Fuchs, geologist, who 1s concentrating on the old lake 
beaches In addition, through the collaboration of 
the Kenya Government, Capt R E Dent, assistant 
game-warden, has accompanied the expedition, giving 
invaluable assistance 1n many ways 

The first two months have been devoted to a pre- 
liminary examination of Lakes Narvasha, Baringo, and 
Rudolf, and to fixing camp sites and transporting 
boats to the lakes in readiness for future work Lake 
Rudolf les far to the north, extending beyond the 
Kenya-Abyssinia border Some difficulty was ex- 
perienced in transporting the equipment and a 20-foot 
metal hie-boat, lent to the expedition by the railway 
authorities, the 260 miles beyond the railhead to the 
lake This 1s the second boat to have reached. Lake 
Rudolf. the first having been lost some years ago, 
soon after her first cruise The lake 1s low-lying in a 
wide desert area, so that the climate 1s hot, the daily 
shade temperature reaching 100°F Living under 
canvas 1s uncomfortable owing to the heat, the bad 
watei, and the high winds prevailing Consequently 
a hut has been constructed out of local materials to 
afford protection and to serve as a laboratory 

All three lakes he in closed drainage basins, and 
there 1s no previous information about their depths, 
except that of Naivasha This lake, at 6200 ft above 
sea-level, has an area of 60 square miles and à maximum 
depth cf 20 metres Baringo, at 3000 ft , has an area 
of some 50 square miles, and 1ts floor proves to be 
silted up to an almost even depth of 7 metres Lake 
Rudolf, a tract of water 180 miles long by some 30 
miles wide, lies at 1400 ft above the sea The deepest 
sounding yet made 1s 63 metres near the middle of the 
lake, this shows that Rudolf, though a true rift valley 
lake, 1s of the shallow type By comparison with the 
lakes of the western rift 16 resembles Lake Albert, 
depth 47 metres, rather than Lake Tanganyika, depth 
1435 meties, or Lake Nyassa, 786 metres 

Lakes Naivasha, Barmgo, and Rudolf are alkaline 
owing to soda derived from the lavas of the rift valley 
The water of Naivasha has an alkalinity of 0 003 
normal, of Barmgo 0 005 N , whereas Lake Rudolf 
consists of a strong solution of soda with a normality 
of 0023 Inthe latter lake the concentration of soda 
salts due to evaporation and the recent lowering of the 
lake level have caused precrpitation of lime from the 
water This can be associated with the deposition of 
calcareous tufa some distance above present lake level, 
and also must have had 1ts effect on the constitution 
of the lake fauna 

Concerning the faunas, Lake Naivasha, having a 
single small indigenous fish, Haplochilus antenorw, and 
lying ın a populated area, has for the last five years 
been the seat of an experiment on the introduction of 
other fishes for commercial and sporting purposes 
This must have altered the ecology considerably, and 
it may have caused the extermination of some small 
The present 
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fauna of Lake Baringo is poor, but shows affinities 
with that of Lake Rudolf to the north Rudolf has a 
rich fish fauna, showing marked similarity to that of 
Lake Albert in Uganda and of the Lower Nile This 
18 proof that the lake was formerly connected to the 
Lower Nile system, although the present watershed 
between the lake basin and the Sobat tributary of the 
White Nile is many hundred feet above the lake level 
Lake deposits over a wide tract of desert country 
near by and a beach at 550 ft above present lake level 
show definitely that the lake was previously of much 
larger extent than at present By correlation of the 
beach levels and by further comparison of the living 
and fossil faunas, ıt 1s hoped to produce important 
evidence concerning the pluvial periods 

The next few months will be occupied by further 
work on these three Kenya lakes Later in the year 
the expedition will move to Lakes Edward and George, 
by arrangement with the Uganda Government 


E B WORTHINGTON 
Jan, 19 





The Antiquity of New Caledonia. 


I HAVE just received from my fnend M Lucien 
Berland a very interesting discussion of the spider 
fauna of New Caledonia, with special reference to its 
ongm? It 1s stated that M Piroutet (1917) has pub- 
hshed a detailed account of the stratigraphy of New 
Caledonia, m which it 1s estabhshed that the island 
was entirely submerged about the end of the Eocene 
The spiders, which were described by Berland in 1924, 
1f we add a few later records, number 153 Species from 
New Caledonia and the adjacent (and faunally similar) 
Loyalty Islands These include nine endemic genera, 
and no less than 95 endemic species — It ıs suggested 
that this fauna, or rather its ancestors, reached the 
island durmg Oligocene time Since then, various 
oscillations have occurred, but the island has not been 
completely submerged The close resemblance of the 
fauna of the Loyalty group clearly indicates connexion 
with New Caledonia in comparatively recent times 

If ıt could be certainly established that New Cale- 
donia received its fauna and flora not earher than the 
Oligocene, we should have a very interesting means of 
estimating the subsequent rate of diversification and 
evolution But after long consideration of the sub- 
ject, both when m New Caledonia and while later 
working on the collections secured, I do not believe 
that M  Piroutet's postulate can be upheld Tho 
central part of the island 1s elevated, with steep slopes, 
and 1t 1s quite probable that the whole surface, which 
may have been above the sea during Eocene times, 
has been removed by denudation In such case the 
present stratigraphy could not well be made to prove 
the theory of complete submergence But setting 
aside the geological evidence, I think the character of 
the biota accords much better with the theory of a 
very ancient island, formerly connected or neaily con- 
nected (presumably north-westward) with continental 
areas, undergoing great changes of level, and at times 
nearly but not completely submerged 

On any other basis ıt would be difficult to account 
for the very remarkable flora and no less remarkable 
mollusean fauna Rocks in the interior are con- 
sidered to be of Triassic and Cretaceous age, and while 
their existence does not refute the theory of sub- 
mergence, there was apparently a land mass during 
at least a large part of the Mesozoic The flora, 
studied by Compton, Schinz, Guillaumin, and others, 
1S of such a character that Prof Seward was led to 
remark “In some respects the vegetation of New 
Caledonia carries us further back m the history of 
plants than almost any other part of the world". 
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Guillaumin (1922) estimated the endemism of the 
flora as 76 5 per cent, Compton’s collections, made 
so iecently as 1914, added ten new genera and 230 
new species Resemblance to the flora of Australia 
1$ Shown by the presence of such woody genera as 
Callistemon, Kermadecia, Habberta, Grevillea, Steno- 
carpus, and Casuarina Strangely enough, there is 
not a single Hucalyptus The lowlands along the 
coast appear at first sight to be largely covered by 
Eucalyptus, but on closer inspection the tree 1s seen 
to be the maou (Melaleuca leucodendron) This tree 
must have some special facility for distribution, since 
16 occurs not only 1n Austraha, but also so far north as 
Siam, where (as I learn from Dr Kerr) ıt ıs called. 
samet Without going into further detail, ıt may be 
said that ıt ıs wholly incredible to a botanist that this 
flora has acquired 1ts peculiar features since some time 
in the Oligocene It 1s equally meredible that since 
that time the now peculiar types migrated from some- 
where else Quite significant is the very small number 
of native grasses and the large number of endemic 
orchids There is only one cycad (Cycas neocale- 
donica), which we saw growmg by the coast near 
Bourail 

When we come to the snails, they tell a similar 
story The endemism 1s tremendous, and the fauna 
has the aspect of great antiquity The characteristic 
large edible snails, of the genus Placostylus, have very 
close relatives on Lord Howe Island, and the genus 1s 
also represented in New Zealand The Placostylus of 
Fij1 and the New Hebrides are of a different appear- 
ance and seem to be generically or subgenerically 
separable (Ancey proposed the generic name Diplo- 
morpha for a New Hebrides species) The highly 
characteristic genus Platyrhitida occurs in New Cale- 
dona and Lord Howe Island,? but the latter island. 
has some remarkable snails apparently without rela- 
tives in New Caledonia A curious case 18 that of the 
endemic Papua magem (Bulamulus mageni Gassier), 
which I found hving on trees at Bourall As Mr 
Iredale pointed out to me, it appears to be nearly 
related to P folicola Hedley of Queensland, found on 
leaves It 1s, however, quite distinct as a species 

In other groups New Caledonia shows similar evi- 
dences of a very ancient fauna There is the extra- 
ordinary and unique bird, Rhinochetus jubatus Verr. 
and Des Murs, forming a very distinct family There 
are 18 endemic species of the earth-worm genus 
Acanthodrilus The leeches include a special genus 
The diplopods or milhpedes, always a good index of 
past conditions, present an astonishing array of en- 
demie forms—ineluding five pecuhar genera, one of 
which cannot be readily placed in the system The 
terrestrial Isopoda moelude 44 species, all endemic 
except two introduced cosmopolitan forms There 
are numerous endemic land planarians 

On the other hand, 1f we postulate continental con- 
nexions in late Tertiary times, ıt 1s impossible to 
explain the total absence of numerous groups of 
animals and plants which are common ın the regions 
which might conceivably have been thus connected 

Having written the above, I tried to develop a new 
argument on the other side of the question, and the 
following, based on the ants, appears to be worth 
offering The ants of Baltic -amber (Ohgocene) are 
very well known, and have been rather recently (1914) 
revised by Wheeler There are 43 genera, of which 
19 (44 1 per cent) are extinct All the Species are 
considered to be extinct, but some are almost identical 
with living forms Five of the extinct genera are 
80 pecuhar that Wheeler classifies them as of uncertain 
affinities Now, supposing New Caledonia to have 
received its fauna durmg the Oligocene, and nothing 
since, the present ant fauna of that island might be 
expected to be quite as peculia1 as that of the amber, 
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and even more so, owing to the evolution on the island 
since the Oligocene 

The ants of New Caledomia (77 species and varieties) 
were listed by Wheeler ın 1927 I collected what ants 
I could, and sent them to Mr John Clark of the Mel- 
bourne Museum I have not been able to get any 
information from Mr Clark, but a mutual friend wrote 
me that he examined them and found no new species 
Thus 16 1s probable that the ant fauna is fairly well 
known The commonest, or at least most conspicu- 
ous species, is Polyrhachis guerww Roger It must 
be said of these ants that, compared with those of 
the amber, they are a very ordinary lot, and show 
little evidence of the antiquity which we infer from 
the plants and molluscs Taking the ants alone, we 
should suppose them to have arrived (not counting 
those introduced by man) no earlier than the Pliocene 
There are only two endemic genera (and one sub- 
genus), but 64 per cent of the species or races are 
endemic d 

Certainly, 1f New Caledonia bad recerved 1ts fauna 
during the Ohgocene, and nothing since, we should 
expect to find 100 per cent of endemism as regards 
species, and as for genera, there 1s much truth in 
Mann’s remark (1919) that “the Melanesian sub- 
region. (including Vanikoio, the New Hebrides, New 
Caledonia, and Fiji), hke the Chilean and Malagasy, 
might be described as a biological conservatory, where 
types once tropicopolitan have been isolated and pre- 
served, free from invasion" Yet the last sentence 
1s too extreme, for there evidently has been invasion 
dung late Tertiary time, but apparently of the acci- 
dental type which ıs characteristic of islands Neither 
the Australan nor the Malayan biota has come over 
as 1t must have done with complete land connexion 
We may infer that many of the peculiar generic types 
of New Caledonia had their origin on the land mass 
of which 15 1s a fragment, but this cannot, m any pai- 
ticular case, be actually proved 

T D A COCKERELL 


University of Colorado, Boulder, 
Jan 12 


1 Comptes rendus Acad Sevences, Paris, vol 176, p 1668 See also 
an account of the spiders of the Loyalty Islands, Bull Soc Ent France, 
vol 54 p 387, 1929 

? Platyrhituda ball, (Brazier) on Lord Howe Island Yam indebted 
to Mr Iredale for a specimen 





The Meaning of Existence 


T po not know whether anyone has directed atten- 
tion to the striking agreement of the conclusion of 
* The Mysterious Universe " with the final form in 
which Kant expressed his conclusion concerning the 
nature of the objective world in the “ Critique of 
Judgment” My particular reference 1s to Remarks 
1 and 2 appended to the 57th Section In this passage 
Kant makes the distinction between the ZEsthetwe Idea 
and the Rational Idea, and ıt marks the transition 
from the consideration of the esthetic judgment of 
taste to that of the teleological judgment of purpose 
in Nature But the real significance of the passage 
is seen to lie n Kant’s complete grasp of the relation 
between the intuitive knowledge of the world in sense 
perception and the objective knowledge of the world 
in scientific reasoning It1s this which makes Kant's 
theory so relevant to the modern scientific 1nterpreta- 
tion of physical reality 

T do not claim for Kant any premonition of Sir 
James Jeans’s conception of God as the great mathe- 
matician Such a concept of God follows from a view 
of the nature of scientific truth rmpossible in Kant's 
generation What I have m mund is the forcible 
bringing home of the fact that the real world of science 
resembles a thought rather than a thing Kant ex- 


No 3201, Vou 127] 


NATURE 


339 


pressed it ın terms of purposiveness In the æsthetıc 
Judgment of taste, the 1magination Judges the beautiful 
in accordance with the principle of a purely subject- 
ive purposiveness , 1n the teleological judgment, the 
understanding objectifies purpose 1n Nature In other 
words, Nature 1s objective thought 

Tt 1s this final outcome of Kant’s theory which 
brings his philosophical problem into hne with the 
modern scientific problem It starts with the auto- 
nomous world of sense perception, which, as Berke- 
ley proved m a simple argument which has never been 
undermined, 1s entirely subjective Our perceptions 
exist nowhere but in our mund The objectivity of 
the world is a logical inference, and the form it 
assumes 1s & construction of thought Is 16 strange, 
then, that when we study this world scientifically we 
find ıt resembles a thought rather than a thing? What 
we find difficult to understand is that m discovering 
this we are not discovering the world to be illusion, 
but positively real When we say the world is 
thought, we mean that mind is original existence, 
that perceiving, thinking, reasoning are the expression 
of 1ts activity, and that thought 1s the fixed form of 
its objectivity This certainly was the meaning of 
Kant, however halting his earlier attempts to express 
it Its, 1f I mistake not, Sir James Jeans's meaning, 
and certainly ib 18 mine 

H Winpon CARR 


University of Southern California, 
School of Philosophy, 
Los Angeles, 
Feb 5 





Morphology of the Pharynx of Female Culicoides 
and its Taxonomic Importance. 


Wane studying the structure of the pharynx and 
buccal cavity of some female Culzcordes ın an attempt 
to correlate their affinities, 1f any, with the taxonomy 
of the group, 16 was found that the structure varies 
considerably in both the local and exotic forms In 
the case of Culwowides pulecaris, a European species, 
it 1s found that the pharyngeal armature 1s distinctly 
of Phlebotomus type,! Inasmuch 
as 15 not only bears distinct 
serrations posteriorly, but also 
is furnished along one of its 
walls with a thin, rather deeply 
chitimsed, pigmented ridge, 
which in 1ts turn carries a series 
of backwardly directed teeth 
(Fig 1 a) Thetwolocal Indian 
species, namely, Culrcordes 
oxystoma, Kaeff, and C pae- 
grimus, Kueff, on the other 
hand, have pharyngeal arm- 
atures which apparently bear i 
very little smularity with 
its related exotic form The 
pharyngeal armature of these two forms is horse- 
shoe shaped (Fig 1, b), that 1s, the two arms are free at 
the proximal end, and they appear to be undivided at 
its distal region, leaving a very thin lumen 1n between, 
which communicates posteriorly with the alimentary 
canal. The two free ends simulate the open ends of 
the shells of a bivalve mollusc, and each bears a few 
filamentous, outwardly directed processes The lateral 
fringes of the pharynx bear inwardly very fine serra- 
tions. The differences between the structures of the 
pharyngial armature of the two Indian species are as 
follows In the case of C oxystoma the lateral edges 
of the armature are somewhat more overlapping 1n the 
middle, and the lateral serrations are less distinct than 
those of O peregrinus 
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of the dorso-lateral walls of the pharynx which ap- 
parently aid in the creation of vacuum, thus causing 
an mrush of blood through the fine channel of the 

harynx 

Whether the structure of the pharyngeal armature 
will play an important réle m the classification of 
female Culscordes depends considerably on observa- 
tions on a larger scale, meanwhile, a preliminary 
observation of this nature, to elicit further observa- 
tions on the subject, would not be out of place A 
detailed and more confirmatory result in this direction 
will be published elsewhere as speermens of both local 
and exotic types are forthcoming 


S MUKERJI 
(Entomologist under the Indian 
Research Fund Association) 
Kala-azar Research Laboratory, 
School of Tropical Medicine and Hygiene, 
Calcutta, Jan 3 


nse S , and Theodor, O , Bull Ent Res ,16, pp 399-405 , 1925- 





The False Killer Dolphin 


WITH regard to the occurrence of Pseudorca crasst- 
dens in Ceylon, to which reference was made ın NATURE 
of Dec 6, 1930, p 892, and Jan 10, 1931, p 60, the 
full circumstances were not recorded at the time, owing 
to & printer’s lapse An account of the stranding of 
a school of 167 false killer dolphins off the northern 
coast of Ceylon 1s now in the press and will be pub- 
lished m the Ceylon Journal of Science (Sec B) This 
species was previously recorded from Ceylon about 
forty years ago 

The distribution of this species presents points of 
exceptional interest Apart from the few records from 
the north-west European coast, the known distribution 
of Pseudorca crassidens 1s not inconsistent with the 
view that ıt 1s a sub-antarctic oceanic form which 
occasionally wanders northwards in large schools into 
the Pacific, Atlantic, and Indian Oceans Is it not 
possible to regard the occurrence of-this species in 
the North Sea as fortuitous ? I am inclined to this 
opinion and regard the three recorded appearances of 
this cold-water species off the coasts of South India 
and Ceylon as less remarkable than the comparatively 
few records from the North Sea 

Whales, presumably from the southern seas, are 
not infrequently stranded on the Ceylon coast, but 
precise records of such occurrences are difficult to 
obtain, owing to (a) the ignorance of the fishing popu- 
lation, (6) the inaccessibility of a large part of the 
coast, and (c) the rapidity with which a whale carcase 
disintegrates in the tropics 

Pseudorca crassidens has been described as a common 
form in certain parts of the southern seas, and I agree 
with Sir Sidney Harme: that there is little justification 
for the statement that this species 1s on the verge of 
extinction 

JOSEPH PEARSON 

Colombo Museum, 

Feb 4 





An Unusual Ice Formation. 


On the morning of Saturday, Jan 31, after a frosty 
night, we discovered in the bird-bath on the lawn 
a remarkable ice structure The bath is a cireular 
metal basin, 10 in in diameter at the rim, with a 
concave base admitting of a maximum depth of 2 
in of water in the centre There was a solid mass 
of ice of not less than 1 in and not more than 


14 ın maximum thickness, with a level (though | 
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From the 
centre of this rose a pillai of 1ce, in the form of a tn- 
angular prism, 2$ ın high, tapenng slightly down- 
wards and flat-topped The plan was a nearly nghít- 
angled (very shghtly obtuse-angled) triangle, the two 
shorter sides measuring lj in and à m respeetively 

the hypotenuse was slightly curved and irregular, 
not convenient for measurement When warm water 
was poured into the bath, the 1ce melted in contact 


| with the sides, and the whole could easily be lifted 


out in one mass, the pilar being used as a handle 
Certain appearances suggested that the pilar might 
be hollow, but I did not break 1t across, so that must 
remain doubtful The combined block of ice was 
placed in a shaded place and, though melting slowly, 
retained its strange appearance through the whole of 
the day 

I am indebted to a number of my colleagues, and 
particularly to Prof A O Rankine and Dr H T 
Elhngham, for a very interesting discussion of this 
phenomenon The most feasible explanation appears 
to be that freezing began, as usual, at the margin of 
the surface of the water, and ice crystals grew inward 
until the surface was completely frozen except for a 
triangular area in the centre At this stage there was 
a rapid fall of temperature and the water below 
the surface began to freeze quickly The expansion 
accompanying solidification caused the excess of 
volume to be forced through the tuangular aperture, 
the water freezing as 1t rose 

A MORLEY Davies 


Arngrove, Amersham, Bucks, 
Feb 10 





Wisdom in Words 


THE caption and the questions of “ Inquirer ” 
(NATURE, Jan 31, p 166) are salutary Is he, per- 
chance, a reincarnation of Francis Bacon, who warned 
future experimentalists of the dangers of idols of the 
mind created by the speculative Schoolmen ? 

Tbe modern etymology of the word ' philosophy ' 
has not been aecepted by all scholars, including M. 
Ragon, the French authority, of the last century, on 
the Egyptian mysteries He contended that ancient 
philosophers were scientific workers, and that their 
philosophy was a real science—not simply verbiage , 
that ‘philos’ does not represent here a noun, or mean 
‘affection’ 161s the term used for Eros, synonymous 
with dos, the universal, e1eative energy of Nature— 
the abstract ‘ desire’ or procreative activity inherent 
in Nature Hence philosophia ouginally signified 
knowledge of the energies within objective phenomena, 
and phelosopher, one who had assimilated in himself, 
or personified as 1b were, creative knowledge or the 
‘wisdom of creation ', and could, therefore, experi- 
mentally demonstrate ıt The tradition may be true, 
then, that Pythagoras modestly refused to be called a 
philosopher ! WWL 





William Hyde Wollaston. 


I AM collecting materials for a biography of William 
Hyde Wollaston (1765-1828), and would be most 
grateful for any documents or other information 
beaiing on him which readers of NATURE could supply 
All documents would be carefully handled, and would 
be returned to the senders as soon as copied 


L F GILBERT. 
Department of Chemistry, 
University College, 
Gower Street, London, W C 1, 
Feb 6 
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The Audibility and Lowermost Altitude of the Aurora Polaris. 
By Prof S CHAPMAN, FRS 


dl aurora polaris, after long study, remains 
in many respects mysterious , of late years, 
however, scientific opinion has been nearly unani- 
mous in regard to its height ın the atmosphere, 
locating it at about 100 lulometres and above 
Størmer has found trustworthy evidence, in a few 
cases, of its occurrence so low as 80 km Its 
upward extent ıs very variable, but at times ıt 
rises to a height of 800 km These very high 
aurore seem to occui exclusively in the part of the 
atmosphere which, though viewed from stations in 
the night hemisphere, 1s itself still 3luminated by 
the sun's rays, no very hkely explanation of this 
remarkable fact has yet been proposed 

The gradual accumulation of trustworthy photo- 
graphic measures of the height of auroræ, observed 
simultaneously from two or more stations, since 
Størmer introduced his now well-known methods, 
has steadily added strength to this conviction Yet 
from early times to the present day there have been 
occasional reports of aurore situated at much 
lower heights, so as to be visible between the 
beholder and high land at no great distance Lake- 
wise there have been many accounts of aurore 
having been heard, a thing scarcely to be credited 
if they are located at heights of 80 km or more 
Both kinds of observation have in general been 
viewed with suspicion 

In 1918, Dr G C Simpson, m a letter to NATURE 
(Sept 12, p 24), referred to the question of low 
aurore, and recounted three cases that came under 
his notice during the 1910-12 Scott antarctic 
expedition he had asked his colleagues to direct 
his attention to any aurore observed by them at 
low altitudes, 1m each instance he concluded, on 
personally viewing the aurora, that its situation 
below the clouds, or between the camp and neigh- 
bourg mountams, was only apparent—that 
chance circumstances combined to produce an 
optical illusion, distinguishable as such only on 
the closest scrutiny Indeed, on one of the three 
occasions a majority of his colleagues were not 
convinced by him that the appearance was only 
Illusory 

Such an examınatıon, by a first-rate observer, of 
observations that were apparently anomalous, and 
contradıctory of the results uniformly gıven by the 
best methods of observatıon, was of great value 
Sınce ıt dealt only wıth a few partıcular cases, 1b 
could not dispose of the possibility that ın other 
cases the appearance of low aurore was real and 
not counterfeit, yet ıt certainly showed that now 
and then appearances were very likely to deceive, 
and emphasised the need for caution in accepting 


reports even from the most trustworthy and con- | 


vinced observers 

The discussion has recently been carried to a 
further stage through the zeal of Mr J Halvor 
Johnson, of San Mateo, Califorma, who for many 
years lived near, and beyond, the Arctic circle, and 
witnessed many aurore Durmg these years he 
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observed, once only, i» Alaska, m 1901, an un- 
mistakably low aurora, which was visible between 
himself and à mountain about half à mile distant, 
rising to about 1200 feet above his own level 
Moreover, on this and but one other occasion he 
heard sounds accompanying the aurora At the 
time he had read little with reference to the aurora, 
and was ignorant of the prevailing opinion that the 
aurora 1s confined to the upper atmosphere In 
recent years his conviction, based on his own 
experience, that this opmion is not true in all 
cases, has led him to seek further evidence on the 
point, from other observers From few parts of the 
world is such information likely to be more readily 
available than from North America—Alaska and 
northern Canada Here, owing to the inclination 
of the earth’s magnetic axis in this direction, a long 
stretch of the zone of maximum auroral frequency 
passes overland, ın a region which, though inhospit- 
able and sparsely populated, 1s yet inhabited by a 
large number (in the aggregate) of civilised men, 
including some, such as surveyors, and occasional 
professional men 1n small townships, of considerable 
intelhgence and education Mr Johnson, 1ecognis- 
ing that low-level aurore are at least rare, and 
apparently have not occurred at times and places 
where arrangements for measuring their altitude 
were available, ın 1928 addressed a letter to each 
of the newspapers published in Alaska and the 
British Yukon Territory, seeking information in 
regard to auroral displays 

In this letter Mr Johnson directed particular 
attention to the question of low altitude and 
sound stating the position very fairly “ much 
respectable testimony ", on one hand, in favour 
of occasional sounds, and “‘ exceedingly rare "' close 
approaches of the aurora , and, on the other hand, 
the prevailing scientific disbehef, and the state- 
ments of many men who have travelled extensively 
in the arctic regions, that they have never heard 
auroral sounds He did not mention his own 
experience or conviction His letter was given a 
prominent place ın the newspapers, and produced 
many rephes, some of these he followed up by 
further direct correspondence He has lately pub- 
lished a small pamphlet ‘‘ Concerning the Aurora 
Borealis’ (29 pages, privately printed, at the 
Gazette Press, Berkeley, Cahfornia, 1930), giving 
a selection of the letters (17 pages), accompanied 
by an introduction and brief historical account of 
the subject (11 pages) The writers of the letters 
include men from various stations m life, from 
* the simple pioneer and prospector, whose spirit 
of helpfulness outweighed his diffidence ın wiitimg, 
to the professional man of disciplined observational 
traiming ”’ 

This inquiry ıs in some respects similar to one 
made by Sophus Tromholt in Norway in 1885 
Tromholt wrote in NATURE (Sept 24, 1885, vol 32, 
p 499) that up-to-date, out of 103 replies bearing 
on the question of auroral sounds, 53 were from 
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writers who had personally heard such sounds, 
while a further 39 cited the testimony of others to 
the same effect, the remaining 21 declared they 
had never heard the sounds, or knew nothing of 
them It may be recalled also that in NATURE, 
Jan 8, 1927, vol 119, p 45, Prof Størmer reported 
that on Oct 15, 1926, H S Jelstrup and an 
assistant, at the observatory near Oslo, both heard 
auroral sounds during ten minutes which they 
were able to spend in the open watching the 
aurora, before continuing their observations , the 
sound was a very curious faint whistle, mcreasing 
and decreasing, seeming to follow exactly the 
vibrations of the aurora Unfortunately, Stermer 
had no successful photographs of the aurora during 
the period in question 

Mr Johnson’s pamphlet contains letters from 
twenty persons One of them does not refer to the 
two points here under discussion Seventeen testify 
to having heard sounds accompanying aurore, and 
some cite one or more friends who can bear similar 
testimony , sixteen state that they have seen 
aurore coming close to the ground, and, of these, 
twelve assert that they have seen the light against 
a background of mountains or other objects near 
the ground AJl these letters appear to be written 
in perfect good faith Several of the writers who 
have heard auroral sounds describe them as fairly 
frequent, others have heard them only on one or 
à very few occasions 1n many years 

Ihe sounds are variously described as “ a swish- 
ing or rustle, like that of a silken skirt moving back 
and forth, very low, but yet plainly discern- 
ible”, hke those “that accompany small static 
discharges ", like the sound made when “ a couple 
of slices of good fat bacon are dropped mto a 
red-hot pan"', “they may attain a loudness com- 
parable to that emitted by a high-tension electric 
current when charging a set of horn-gap hghtning 
arresters ", “quite audible swishing, crackling, 


rusting sounds”, “a crackling so fine that it 
resembled a hiss”, sounds “ similar to escaping 
steam, or air escaping from a tare" , “ müch lke 


the swinging of an air hose with escaping aar", 
“the noise of swishing similar to a lash of a whip 
being drawn through the air” , sounds “ lkened 
to a flock of birds flymg close to one's head", 
"not musical, it was a distinct tearmg, ripping 
sound as when thin muslin 1s rrpped or torn apart ? 
One man at sea, 1n an open boat with four natives, 
on Oct 11, 1898, heard “ the most fearful whizzlng 
and crackhng sounds, sounding at times as if 
thousands of firearms were fired within short 
distance " , at the time there was “no wind and 
no clouds” Another writer mentions “loud 
reports simular to rifle cracks ", “ the air was still 
and the aurora was just above the tops of the 
birches ", the few loud reports were followed by 
much crackling 

Some of the accounts of low auroræ seen between 
the observer and terrestrial objects are very striking 
and circumstantial One writer states that he and 
his party (members of a government 1adio station, 
in the winter of 1917-18) were enveloped in “a 
light mist or fog-hke substance in the aurora ” , a 
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hand extended could be seen as if 1n a coloured fog, 
and a kaleidoscope of colours was visible between 
the hand and the body It was 1mpossible to feel 
this visible fog or mist, and there was no dampness 
By stooping close to the ground ıt was possible to 
see under this hght, whieh did not go below four 
feet from the ground The low-hung aurora lasted 
fifteen minutes, while great streaks and shafts of 
hght came and went m the heavens ‘The occasion 
was unique 1n the writer’s experience 

Another writer, during a brilliant auroral display, 
saw the hght “ play " down between himself and 
à steep glacial deposit bank about 125 feet away , 
he “stepped right into the aurora" Another saw 
an aurora between himself and a ten-foot bank not 
more than one half-mile away, there was ‘‘1m- 
mense light "', ** on the very surface ”, and a shaft 
of hight shot up to an immense height Another in 
1915 saw the familar landscape “ beautified by 
changing coloured hghts which came and went 
rapidly, now bathing us, now withdrawing with a 
swish to a height of a mile or so", ‘‘1t came down 
In streamers, or again as a fog (only much faster 
than fogs come, only a matter of seconds)”’, “ we 
saw the tree trunks through the aurora", the 
colours being mostly, though not wholly, greens 

These letters make 1t difficult to deny that 
aurore occur, very rarely, quite near the earth, 
and are sometimes accompanied by noises Almost 
all the reports come from a belt of country about 
three hundred miles wide, lymg roughly along the 
auroral zone, the belt includes the Klondike 
region, where 1s situated the township of Dawson, 
with a population of several thousand , several 
reports come from this neighbourhood ‘The only 
other places along the auroral zone, likely to afford 
such favourable fields of inquiry, appear to be 
near Churchill, on Hudson Bay , the extreme south 
of Greenland , Iceland and the most northerly part 
of Norway 

Since very low aurors seem to be very rare and 
to be confined to localities near the auroral zone, 1t 
18 perhaps not surprising that Stermer, Vegard, and 
Krogness should have observed no such case, or 
that the Polar Year (1882-83) failed to provide 
evidence establishing their existence, with the 
better organisation of auroral observation which it 
1$ hoped to achieve during the proposed new Polar 
Year (1932-33), there 1s more chance that oppor- 
tunities of critical examination of these appearances 
will occur 

These low auror must obviously be very different 
in character from those observed in the upper 
atmosphere, though connected with them ^ In- 
ability to understand their physical nature is not 
a sufficient ground, in the present state of know- 
ledge, for rejecting the possibility of such occur- 
rences, such an attitude would, for example, forbid 
acceptance of the reality of globular hghtning 
The observations cited by Mr Johnson constitute 
at least a case for active further inquiry, and render 
1t highly desirable that auroral investigation near 
the auroral zone should include not only visual and 
photographic observations, but also atmospheric 
electric registration at a well-equipped observatory 
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Science Medals of Great Britain, Ireland, and the Dominions. 


AN a supplement to the issue of Nature of 
Nov 15, 1930, we published an article on 
medals awarded for scientific achievement, and brief 
classified statements relating to the various medals 
in the gift of institutions of the British Empire 
The difficulty of making the hst exhaustive was 
obvious, and we print below particulars of further 
awards to which our attention has been directed 


] GENERAL 
Royal Society of Western Australia, Perth. 


Society’s Gold Medal —Arising from the com. 
memoration of the centenary of birth of Lord 
Kelvin, 1n 1924, the Society decided to institute a 
gold medal for award from time to time for dis- 
tinguished work 1n science connected with Western 
Austraha The entire initial cost was borne by 
voluntary subscriptions. The award 1s made on a 
recommendation by a medal committee of five 
members, and normally at four-yearly intervals 
The first allotment was in 1925, to Dr W J 
Hancock, for pioneer research in radiology, that 
for 1929 was given Dr E S Simpson, government 
mineralogist and analyst The obverse of the medal 
bears the bust of Lord Kelvin 


Royal Numismatic Society of London. 


Socrety’s Medal —Founded ın 1883, and awarded 
annually or otherwise in silver or bronze for dis- 
tinguished services to numismatic science, the 
recipient may be of either sex, and there 1s no 
restriction as to nationality. The first allotment 
was made to Charles Roach Smith, the eminent 
antiquary , that for 1930 to Mr P H Webb, 
president of the Society. 


British Numismatic Society. 


Saltus Gold Medal —Founded in 1910 by Mr. 
John Sanford Saltus, of New York, a vice-president. 
Awarded triennially to ‘‘ the member of the Society 
whose paper or papers appearing ın the Society’s 
publications shall receve the highest number of 
votes from the members, as being 1n their opinion 
the best ın the interests of numismatic science ". 
Allotment was made in 1929 to Mr J S Shirley- 
Fox 


University of Melbourne. 


Dawd Syme Research Medal and Prize —(Mr 
E O Hereus, 16 Melbourne Place, Cambridge, 
directed our attention to the omission of this prize 
Strictly, the origimal series comprised the awards of 
medals made by scientific academies and societies, 
but the following account will be of interest ) 

Founded by the gift of £3000 by David Syme 
for the purpose of encouraging in Australia the 
carrying out of research work 1n biology, chemistry, 
geology, and natural philosophy. The award takes 
the form of the annual bestowal of a gold medal 
and gift of £125 for a thesis based upon original 
work m the departments of science mentioned 
above, but preferably 1n connexion with the material 
and industrial development of Australia ‘The thesis 
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must either have been published not more than 
two years before an allotment, or published after- 
wards m such a, manner as shall satisfy the council 
The prize is open to any person who has been 
resident ın Australia for not less than five years 
out of the seven years immediately preceding that 
in which the prize 1s offered No professor in an 
Australan university and no head of a scientific 


department under any Australian authority 1s 
eligible 


II PEYSICAL AND MATHEMATICAL SCIENCES 
Institute of Actuaries. 


Institute Gold Medal —In 1920 ıt was decided to 
establish a gold medal 1n recognition of any paper 
or treatise of outstanding onginahty in actuarial 
science, the award not to be restricted as to 
nationality or sex 

N B —No award of this medal has been made 
so far, but ıt should be mentioned that ın 1927 
and in 1929 special gold medals were struck, and 
bestowed respectively upon two distinguished ex- 
ponents of actuarial science 


British Astronomical Association. 


Walter Goodacre Gold Medal —Founded 1n 1929 
through a fund provided by Mr. Walter Goodacre, 
a past president, and for award to members in 
recognition of contributions to the progiess of 
astronomy, special regard being paid to work com- 
mounicated to the Association An award ıs made 
at intervals of not less than two years nor more 
than four years The first allotment was made ın 
1930 to the Rev. T E R Phillips. 


Institution of Civil. Engineers of Ireland. 


Mullins Medal —The Institution awards medals 
(or premiums) annually under the terms of a be- 
quest bv Mr M. B Mulhns, president in 1859-61. 
The medals may be of gold or silver, and refer 1n 
bestowal to meritorious papers read before the 
Institution The obverse of the medal bears the 
head of Mullins 


Institute of Fuel. 


Melchett Medal —Inaugurated m 1930 by Lord ` 
Melchett, founder-president (1927) of the Institute, 
to mark the completion of his period of office, for 
annual award It ıs struck ın bronze, and awarded 
to such person, whether a member of the Institute 
of Fuel or otherwise, as 1n the opinion of the council 
has done either original research or professional, 
administrative, or constructive work of an out- 
standing character volving the scientific prepara- 
tion or use of fuel, provided the results of such 
work have been made available within recent date 
for the benefit of the community The allotment 
is without restriction as to the nationality of the 
recipient The first award was made to Dr Kurt 
Rummell, principal of the Warmestelle, Dusseldorf 
It ıs the intention of the council to invite the 
recipient each year to give a Melchett lecture, follow- 
ing the presentation of the medal 
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Society of Glass Technology, Sheffield 


Frank Wood Medal —In 1919, the Society, m 
order to commemorate the services of Mr Frank 
Wood, who was the first president, to the glass 
industry and glass technology, inaugurated a fund 
and decided to found a medal m bronze, the 
award to be placed 1n the gift of the University of 
Sheffield, and allotted annually to students ın the 
Glass Technology Department The University 
holds the fund as trustee The design of the medal 
was entrusted to Mr P Metcalfe, Royal College of 
Art, South Kensington 


British Horological Institute 


Institute's Gold Medal —The Institute was estab- 
ished in 1858 In 1928 a gold medal was founded 
for annual award, at the discretion of the counull, 
for the greatest advance 1n the science of horology, 
or some achievement of outstanding merit beneficial 
to the science or practice of time measurement 
The first recipient was the Astronomer Royal, Sir 
Frank Dyson ‘The reverse of the medal carries 
the mseription “ For having mmproved horology 
by practice and enriched ıt with learning ” 


British Institute of Radiology. 


Silvanus Thompson Medal —Founded in 1918, ın 
association with a memorial lecture, and 1n com- 
memoration of Prof Silvanus P Thompson, F R S , 
the fist president of the Rontgen Society Dıs- 
tanguished workers m radiology or allied subjects, 
of any nationality, may be invited to deliver the 
lecture, and, so far as possible, choice falls alter- 
nately on a medical and a non-medical man The 
medal is struck ın bronze and bears the bust of 
Thompson An honorarium is attached to the 
lectureship 

Mackenzie Davidson Medal —Founded in 1920, 
In association with a memorial lecture, and in 
commemoration of Sir James Mackenzie David- 
Son, a pioneer in British radiology — Distinguished 
workers m radiology or allied subjects, of any 
nationality, may be invited to deliver the lecture, 
and, so far as possible, choice falls alternately on 
a medical and a non-medical man The medal is 
struck in bronze, and bears the bust of Mackenzie 
Davidson The regulations provide that the choice 
of lecturer shall be made each year by a joint 
selection committee appomted by the Institute 
and the Electro-Therapeutic Section of the Royal 
Society of Medicine An honorarium 1s attached 
to the leotureship 


Society of Radiographers, London 


keid Medal —Instituted as a memomal of the 
services of Sir Archibald Reid Struck in silver, 
16 18 awarded annually in competition amongst 
members of the Society for radiographic films of 
merit, applicable to selected subjects which are 
chosen by the council The obverse of the medal 
bears the bust of Reid 


Australian Chemical Institute, Sydney. 
Smith Memorial Medal —Founded in 1929 to 
perpetuate the memory of Henry George Smith, 
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one of the foundation officers of the Institute 
and a pioneer in research into the chemistry of 
the Australan eucalypts The leading Australian 
scientific societies were represented on the memorial 
committee, and contributions to the fund were 
received from each State in the Commonwealth. 
It 1s struck m bronze, and awarded annually to 
that person who has, ım the opinion of council, con- 
tributed meritorious service to the development of 
chemical science The first allotment (1929) was 
made to Dr A C D Rivett, of Melbourne, for 
research work published during the ten preceding 
rears 

: Renme Memorial Medal —In the course of 1930, 
members of the Institute established a fund to 
found a bronze medal m memory of Dr Rennie, 
Angas professor of chemistry in the University of 
Adelaide for more than forty years He was actively 
associated with the formation of the Institute, and 
at one period was its president It 1s proposed to 
award the medal annually, among the younger 
members of the Institute, for research work 


III BIOLOGICAL SCIENCES (INCLUDING GEOLOGY 
AND GEOGRAPHY) 


Royal Society of Tropical Medicine and Hygiene 


Chalmers Memorial Gold Medal —Founded in 
1921 by Mis Chalmers, widow of Dr Albert John 
Chalmers, author of numerous works on tropical 
medicine and hygiene, and student of the hygiene 
of the tropics The award ıs made biennially, and 
bestowal 1s 1n recognition of research of outstand- 
ing merit contributing to the sciences of tropical 
medicine or tropical hygiene There are no re- 
strictions as regards nationality, sex, or profession 
The medal bears on the obverse the head of 
Dr Chalmers, on the reverse a representation of 
Anopheles costalis, and below, a spray of the cm- 
chona plant The first award was made in 1923 
to M. Roubaud, Pasteur Institute, Paris 

Manson Medal —A fund had been subscribed in 
1921 by friends and admirers of Sir Patrick Manson, 
in all parts of the world, with the view of obtammg 
a memorial portrait A balance in the fund bemg 
available, a bronze medal was founded m memory 
of Manson’s fruitful work and influence 1n the field 


| of tropical medicme and hygiene The capital sum, 


with the allotment of the medal, was vested m the 
council of the Royal Society of Tropical Medicine 
and Hygiene An award 1s made trienmally to the 
hving author of such onginal work in any branch 
of tropical medicine or tropical hygiene as may 
appear to be deserving of the honour There is no 
restriction as to the age, sex, profession, or nation- 
ality of the author The obverse of the medal 
bears the bust of Manson The first recipient was 
Sir David Bruce, the last (1929), Sir Ronald 
Ross 


Royal Army Medical and Allied Services 


North Persian Forces Memorial Medal —In 1921 
a fund was raised by certain officers of the Royal 
Army Medical Corps and Indian Medical Service 
who took pat in the withdiawal of the North 
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Persian Forces and their subsequent dissolution 
Struck in silver, a medal 1s awarded annually for 
the best paper on tropical medicine or hygiene pub- 
lished 1n any journal during the preceding twelve 
months by a medical officer, of less than twelve 
years’ service, of the Royal Navy, Royal Army 


Medical Corps, Royal Air Force, Indian Medical 
Service, or of the Colomal Medical Service A 
Memorial Committee determines the attainment of 
a standard of merit The first award was made 1n 
1923 The recipient for 1929 was Capt H W 
Mulligan, Indian Medical Service 


Obituary. 


Dr ALFRED P Mavupsnay 

Aree PERCIVAL MAUDSLAY passed away 

peacefully in his sleep on Jan 22,1n his eighty- 
first year, at Morney Cross, near Hereford Bornon 
Mar 18,1850, at Lower Norwood Lodge, he attended 
first a boarding school at Tunbridge Wells and 
then went to Harrow He was keen 1n all forms of 
sport, particularly fishing, and shot for his school 
in the winning team for the Ashburton Shield 
Leaving school, he proceeded to Trinity Hall, 
Cambridge, of which he was made an honorary 
fellow in 1923 A visit to the West Indies was 
made in 1872, and from Panama and Guatemala 
he went north to San Francisco, on his way to 
New York, and there met his future wife, a daughter 
of Governor Morris of Old Morrisama, New York 
The following year, accompanied by his brother, he 
visited Iceland, making the ardous trip round the 
island, but he also tells of many pleasant days 
fly-fishing 

After taking his degree ın 1875, Maudslay went 
to Trimidad, where he accepted his first appoint- 
ment as piivate secretary to HE the Governor 
He next acted 1n a similar capacity to the Governor 
of Queensland Joiming the staff of Sir Arthur 
Gordon as private secretary, he went to Fi, be- 
coming in turn Acting Colonial Secretary to Pip, 
Deputy Commissioner to Tonga and Samoa, and 
Acting Consul-General for the Western Pacific 
In 1876 he accompanied Lady Gordon to New 
Zealand, where he spent some months, crossing 
into the then prohibited Maori Territory Return- 
ing to Fy1, he went to live on Tonga as Deputy 
Commissioner He left these Pacific islands in 
1879, but 1t was only last year that he published a 
dehghtful autobiography of that period in “ Life 
in the Pacific Fifty Years Ago" 

Maudslay ın his visit to Guatemala was so struck 
with the Maya rums he had seen there that he 
decided to give up his diplomatic career and 
devote his life to exploration ın Central America 
To that country and Mexico he made at least 
seven expeditions, visiting, clearing, measuring, 
photographing, and plotting all the then known 
Mayan ruins, and the results of these expeditions 
appeared in 1889 in the “ Biologia Centrah- 
Americana Archeology”? By this monu- 
mental work he laid the foundation of Maya 
research, which has since been enthusiastically 
taken up by German and American scholars 
This, unfortunately, cannot be said of Great 
Britain, his priceless collection of ‘squeezes ’ 
and moulds (which had cost him £10,000) he 
presented to the nation, but they lay neglected, 


- falling to pieces and eaten by rats, for upwards of 
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thirty-five years ın the vaults of the South Ken- 
sington Museum, until they were rescued in 1923 
by Capt Joyce on behalf of the British Museum 
There they were pieced together and restored, and 
casts made and set up 1n a room to themselves, as 
they deserve, and now form the finest collection 
of Maya casts in the world There 1s an interest- 
ing and well illustrated account of these casts 
compiled by Dr Maudslay and Capt Joyce 
Maya expeditions to British Honduras, under the 
direction of the British Museum, have gone out 
annually since 1926, but the lack of public interest 
has made expenditure a first consideration, and 
were it not for the generous help of a few private 
individuals who supplement the small British 
Museum grant, ıt 1s doubtful i many more expedi- 
tions can go out without the help of the United 
States 

When Maudslay made his seventh expedition to 
Central America, he was accompanied by his wife, 
and the result was the jomt publication of “ A 
Ghmpse at Guatemala" in 1899 This charming 
and beautiful book 1s printed on hand-made paper 
and profusely illustrated with photogravures, 
coloured plates, and chromo-hthographs  Thenext 
work from his pen was a translation, with intro- 
duction and notes, of Bernal Diaz’ “ The True 
History of the Conquest of New Spain” for the 
Hakluyt Society, and ıt ranks among the finest 
of that Society’s publications 

In the summer of 1912, the eighteenth Inter- 
national Congress of Americanists met 1n. London 
under the auspices of the Royal Anthropological 
Institute, when Maudslay was president , and when 
the Congress visited Oxford the honorary degree 
of DSc was conferred on him for his contribu- 
tions to Mexican and Mayan archeology Cam- 
bridge also honoured him by conferring on him the 
honorary degree of Sc D 

In 1915 Maudslay was one of the joint secre- 
taries of the Royal Geographical Society, m which 
he took a keen interest, specially at the time when 
the Society moved from its cramped quarters ın 
Savile Row to Lowther Lodge In 1928 Maudslay 
published a popular edition of “The Discovery 
and Conquest of Mexico ", with introduction and 
notes 

It was 1n 1905, in Mexico City, that the present 
writer had the pleasure of first meeting Dr Mauds- 
lay, at a luncheon at the British Legation, sitting 
next to him , the conversation naturally turned on 
archeology, and, mentioning having visited the 
ruined cities of Ceylon, he said 1t was just ‘a toss 
up’ whether he had gone to Ceylon or Central 
America to excavate Immediately after luncheon 
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we went to the National Museum, he was very 
proud of his post as honorary professor of archæo- 
logy there, and pointed out Maya sculptures 
which were wrongly labelled as Zapotec A few 
years later, after visiting the ruins of Palenque 
with the Mexican Government expedition, and 
remarking that ıt took us three days to reach them 
from Frontera at the mouth of the Usamacinta 
River, he smiled and said ıt had taken him nearly 
three months ! 

Throughout all his Central American travels, 
Maudslay seems to have been endowed with extra- 
ordinary patience and perseverance, and this, 
together with his charm of manner and personality, 
enabled him to overcome all obstacles, whether of 
local politics, native prejudice, lack of guides, 
transport or labour Maudslay always gained his 
point and got his way To the young archzo- 
logist he was always ready with help, advice, or 
encouragement, especially in the study of Maya 
glyphs, and it 1s difficult to speak in measured 
terms of his loss to the Mexican and Mayan student 
of archeology Those whose privilege ıt was to 
be numbered amongst his personal friends will 
perhaps best remember him for his kind and 
gracious disposition, his keen and sparkling eye, 
and his blameless life He was the type of the 
true Enghsh gentleman and traveller We shall 
not look upon his like again JCC 





Mr Davin T Jowzs, CBE, chairman of 
the Fishery Board for Scotland, who died m Edin- 
burgh on Feb 4, m his sixty-fifth year, began 
his official career as a Junior clerk in the Fishery 
Board in 1887 He was promoted after five years’ 
service to be chief clerk, and 1n 1909 to be secretary 
to the Board During the War, he served as Pay- 
master Lieut -Commander, RNR, prepared a 
census of fishermen, and organised a fleet of fishing 
vessels for various patrolling and defensive pur- 
poses 
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fishing interests, extended by this war service, 
was of great value in his subsequent administra- 
tive work In 1920 he was appointed chairman of 
the Board He was especially interested in the 
fisheries problems of the North Sea, and was one 
of the British representatives on the International 
Council for the Investigation of the Sea His 
strong support of the Scottish Fishery Board’s 
scientific investigations 1s evidenced by the expan- 
sion of the laboratory facilities for this work under 
Dr Alexander Bowman ın Aberdeen Mr Jones 
was of cheerful temperament, and was a very 
genial friend who will be missed 1n many circles, 
especially in Edinburgh 





Mr Tuomas HEBDEN, of Keighley, who died on 
Jan 3, at the age of eighty-one years, was one of 
the Yorkshire naturalists who, m the intervals of a 
business life, devoted himself to a particular branch 
of botany He was a correspondent with many of 
the leading lichenologists of his day, and this 
correspondence was maintamed almost up to the 
day of his death and is reflected by the numerous 
references to Hebden in lichenological literature 
His correspondence with Nylander added several 
species of Verrucaria to the British flora, these 
being published under the joint names of Shackleton 
and Hebden m the Naturahst of 1892 His herb- 
arrum and scientific books have been bequeathed 
to the museum of his own town 





WE regret to announce the following deaths 


Dr Alfred Holt, one of the jomt honorary secie- 
taries of the British Association at its meeting in 
Liverpool in 1923 and founder of the firm of Holt, 
Thompson and Co, Ltd, manufacturers of fine 
chemicals, on Feb 15 

Prof F J Pritchard, plant physiologist of the 
US Bureau of Plant Industry, who specialised in 
breeding disease-resisting varieties of tomatoes, on 
Jan 13, aged fifty-six years 


News and Views. 


THE president of the Russian Academy of Sciences, 
Dr A P Karpinsky, the distinguished geologist, is 
leaving his post at the Academy This decision 1s 
the outcome of his unsuccessful protests against the 
recent forced decision of the Academy to deprive of 
its membership four academicians, including such 
histonans as S F Platonov and E V Tarle, whose 
scientific views have been pronounced by the author- 
ities to be incompatible with their presence in the 
Academy of a communistic State It ıs noteworthy 
that at the same meeting of the Academy several 
foreign scientific workers were elected as foreign 
members It appears clear, in the circumstances, 
that the acceptance of membership of the Academy 
of USSR must involve silent agreement with the 
basic principle underlying the attitude of the Soviet 
authorities towards science According to this prin- 
ciple, science 1s regarded as merely a means to the 
successful accomplishment of the Five Years’ Plan, 
and scientific workers themselves are forbidden to 
express, or even to hold, independent scientific views 
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NEW ZEALAND has its Scenery Preservation Act, 
now almost twenty-three years old, and stil we 
wait to see what a British Government Commission 
will say about the desirability of domg something 
for British scenery In New Zealand the Act has 
worked well, as 1s shown by the Annual Report for 
1930, a blue-book of 30 pages, with many photo- 
graphs and a map in colour, issued by the Depart- 
ment of Lands and Survey During the year, pro- 
clamations were made setting land apart for scenic 
or historic reserves to the extent of 6982 acres, and 
these areas now bring the number of scenic reserves 
in the Dominion up to 851, with a total area of 
511,792 acres The value of the reserves to the 
artist and traveller, as well as to the naturalist, 1s 
indicated in an appendix by Dr L Cockayne and 
Dr. E Teichelmann, deseribing the Glacial Scenie 
Reserves of Westland Apart from the annual 
interest on the capital expended in purchasing the 
reserves, the accounts show that they are run for 
about £1276 a year, and this 1s offset by rents, ete , 
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amounting to £757 The annual interest on the 
invested capital ıs a more se11ous drain, amounting 
to £8979, for with the year’s purchases the capital 
itself stands at just over £200,000 


ANYTHING that will lead to uniformity in the mode 
of reference to periodicals 1s to be welcomed, and 
even more important than uniformity 1s intelligibility 
An “International Code of Abbreviations for Titles 
of Periodicals", just issued by the International 
Institute of Intellectual Co-operation (“ Physician, 
heal thyself !’’), has both merits Most wisely it 1s 
based on the rules and principles adopted by the 
compilers of “ World Last of Scientific Periodicals 
(1900—1921)", and differs httle from them ‘Those 
rules were not easily accessible, even though the 
British Association Committee on Zoological Bibho- 
graphy reprinted them (Leeds, 1927) and circulated 
them to zoological periodicals The present statement, 
in Fiench and English, ıs more clearly drawn up, and 
is obtainable from the Institute for 2 50 fı Intelligi- 
bility must be judged, not by the reader thoroughly 
familar with the periodical in question, but by the 
worker in another branch Excessive contraction is 
therefore to be avoided ıt should be possible for the 
educated non-specialist to reconstruct the abbreviated. 
word Judged thus, some of the contractions pro- 
posed seem to “curtail the already curtailed cur" 
We jib at '' Tms ” for the Tumes, “ Chi" might mean 
Chile as well as Chicago, and who will guess ^L B" ? 
- Diacritical marks should be avoided for the sake of 
the printers, and so we approve of ‘‘ Kbh ” instead 
of the perhaps more intelligible “Kjob”, but we 
object to “ Z” for “Zurnal” We could say more, 
but we prefer to commend this attempt to editors 
and authors 


CEREBRO-SPINAL or ‘ spotted’ fever has been some- 
what prevalent this year, and the outbreak is the 
subject of a circular recently issued by the Ministry 
of Health This disease occurs, to some extent, 
every year, but in certain years the incidence may 
be considerably above the average After the War, 
when ıt was prevalent, the number of cases declined 
to 301 in 1923, since when there has been an up- 
ward trend, with 666 cases in 1930 in England and 
Wales This year 230 cases among civilians have 
been notified, about half of which have proved 
fatal The cases have been scattered and distributed 
in 36 counties, with some concentration in the 
West Riding of Yorkshire The disease 1s especially 
hable to attack children and young persons, and 
during periods of prevalence the responsible muicro- 
organism (the meningococcus) 1s to be found in the 
nose and throat of a number of persons who are and 
1emain well Such healthy carrers are probably 
of more importance than the cases themselves in 
spreading the disease One factor known to favour 
local outbreaks 1s overcrowding in barracks, institu- 
tions, and schools Plenty of space should be pro- 
vided in dormitories, with thorough ventilation 


UNIVERSITIES in their relationship to national and 
international movements are discussed in Bulletin 
No 7,1930, pp 43, of the Paris office of the Carnegie 
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Foundation for International Peace. It contains two 
papers by Prof d’Irsay. of Johns Hopkins University, 
and Prof Bloch, of the Sorbonne, entitled respectively 
** Histoire Internationale des Universités’’, and “La 
Cité Universitaire de Paris" Prof. d'Irsay concludes 
his histo11eal survey with a generalisation contrasting 
the spirit in which their teachmg work 1s conducted by 
universities with that of their scientific research the 
former inevitably nationalistic and tending to become 
monotonous and reactionary, the latter, which 1s 
slowly but surely. becoming their dominant note, 
genuinely international and all the more important in 
virtue of the fact that scientific research is the only 
real force uniting the world Prof Bloch’s paper grves 
an account of the aims, organisation, and present 
position of the Cité Universitaire, inaugurated 1n. 1924, 
when buildings providing for the accommodation of 
300 French students were begun Since then hostels 
have been eiected on the Cité estate for Canadian, 
Belgian, Argentine, Japanese, American, and Indo- 
Chinese students , and others are ın course of construc- 
tion for British, Swedish, Dutch, Spanish, Armenian, 
Danish, Greek, Cuban, Monacan, and French pro- 
vineial students By 1933 the total number of rooms 
will be 2500 In order to promote friendly intercourse 
between the students of different nationalities, a 
** Maison Commune ", for which Mr J D Rockefeller 
has constituted a foundation of 90 million franes, will 
provide communal iefectories, lounges, music-100m, 
hbrary, gymnasia, etc , and a medical service 


Ox Feb 25, Mr W G W Mitchell gave a lecture 
on “‘ Developments in Television " before the Royal 
Society of Arts He pointed out that early exper- 
menters ın the field of television were handicapped 
through not having suitable photoelectric cells for 
converting changes of ight and shade into correspond- 
ing electrical ımpulses, and also through the modern 
valve amplifier then bemg unknown But the past 
five years have shown that a primitive form of tele- 
vision is physically possible The fundamental diffi- 
culties were considered ın detail As examples of the 
trend of development, Mr Mitchell dealt with the 
recent demonstration of two-way television in America, 
the various attempts made to produce a large screen 
picture suitable for viewing by large audiences, and 
the attempts that had been made to overcome purely 
mechanical methods by using electrical ones The 
American Telephone and Telegraph Co, which was 
responsible for the two-way television system, was 
primarily seeking information as to the value of the 
addition of sight to sound m personal conversations 
over the telephone The extra apparatus for pro- 
viding vision 1s bulky and the operating costs are 
heavy, but work is in progiess to reduce these 
defects Speaking of large screens, Mr Mitchell re- 
ferred to a 1ecent demonstration by J L Baird of an 
are lamp the intensivy of which was modulated directly 
by a vision signal Very good brilliancy was obtained 
on a screen 7 ft by 3 ft at 10 ft distance by optical 
projection Purely electrical methods of television, 
such as the cathode ray method, will be more widely 
used as soon as the high voltages required for operating 
can be 1educed Mr Mitchell thinks, however, that 
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the next development will be in the direction of zone 
methods used ın conjunction with wied tiansmitting 
circuits Using these methods, ıt should be possible 
within a year or two to have a picture of the size and 
brilliancy of the cinema screen picture of to-day 


THE presidential address of Dr W H Eccles to the 
Institute of Physics, delivered last May (see NATURE, 
June 14, p. 894), has recently been published He 
took as his subject the influence of physical 1esearch 
on the development of wireless communication From 
the historical pomt of view the address 1s of great 
value, as no one has studied more closely the develop- 
ment of this dustry, and ın addition no one else has 
been ın personal contact with so many of the pioneers 
He points out that in the near future the knowledge, 
which has been laboriously accumulated, of the effect of 
atmospheric conditions on 1adio communication, will 
be utilised and that further rapid developments will 
take place Radio has advanced practically by leaps 
and bounds Some of these leaps—for example, the 
maturing of the triode valve—have led to the scrap- 
ping of equipment before it has earned the cost of 
its engmeeiing development Industrialists naturally 
fear these revolutionary improvements, due often to 
physical research At present there 1s much discussion 
in engineering circles on rationalisation, the main 
object of which is to reduce the costs of production 
and eliminate waste m basic industries Standardisa- 
tion 1s a useful help 1n this direction, and so also 1s the 
modernisation of plant and products by the intro- 
duction of the latest methods and inventions The 
standardisation that asks all manufacturers of cer- 
tain articles to work to agreed specifications concerns 
engineers only, but that which calls a halt to the 
introduction of mnovations affects physicists also 
This latter form of standardisation 1s 1n. conflict with 
the principle of modernisation Physicists are often 
looked on askance by engineers, as their revolutionary 
ideas necessitate changes in manufacture As, how- 
ever, they live m the laboratories whence spring 
the discoveries which may overturn the established 
order, they are admirably qualified to forecast prob- 
able developments, which will enable engineers to 
decide when to standardise and when to modernise 


Tue January number of the Brown Boverr Review 
gives an interesting record of the progress that 1s being 
made abroad in the design of electrical machinery 
It shows clearly that in electrical traction the ad- 
vances being made are 1n the direction of single-phase 
and direct current working The Simplon Tunnel, 
for example, has been operated for nearly twenty- 
four years by means of three-phase current Since 
1920 it has been operated by seven locomotives, 
which handled without difficulty the greatly increased 
passenger and goods traffic after the War At the 
beginning of last year, three-phase operation was re- 
placed by single-phase operation, the double type of 
current collector employed elimmating many diffi 
culties Devices are now employed which enable the 
locomotives to run at four economical speeds The 
Italan State Railways are electrifying a number 
of their sections with high-pressure direct current 
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at 3000 volts The electric power is conveyed to the 
substations at 60,000 volts three-phase, and is then 
converted into direct current power at 3000 volts 
by 2000-kiowatt mercury are rectifiers The design 
of these rectifiers 18 being continually 1mproved and 
their size 1s rapidly increasing The latest design is a 
high-power rectifier with eighteen anodes capable of 
supplying a direct current of 12,500 amperes Suc- 
cessful investigations as to the possibility of reveising 
the action of these rectifiers have been made It 1s 
now possible to supply electrical energy from a direct 
current network to a three-phase network ‘The fre- 
quency of the supply 1s the same as that of the three- 
phase generators, or 1t can be adjusted to any desired 
value from the direct current side It can be used for 
transferring energy from an alternating current 
system working at one frequency, to another working 
at a different frequency 


THERE seems to be a need for standardising the 
airway beacons that are used for guiding aeroplanes 
at mght Ina paper in the Illuminating Engineer for 
February, H N Green states the requirements that 
a good beacon has to fulfil, and draws instructive 
curves to illustrate the light distribution from 
beacons of various candle powers A beacon has to 
indicate, either by flashing, or by its colour, o1 by 
subsidiary lights, 1ts locality on the route on which ıt 
lies When flying at night over inhabited country at 
a height of 3000 feet, with average visibility a large 
number of hghts can be seen These lhghts can be 
divided into two groups Local lights such as street 
lamps and shop windows form the first group They 
cease to be visible at a range of from five to six miles 
The second class contains the high-powered head- 
hghts on motor transport These sometimes give 
beams of 50,000 candle power, which are visible at 
distances up to twenty miles The presence of these 
flashes occasionally makes ıt difficult to identify a 
white flashing beacon when 16 18 more than five and 
less than twenty miles away The true honzon 1s 
about seventy miles distant, and if the beacon lies 
between twenty and seventy miles away 1b ?ppears 
as an isolated flashing light and 1s easily identified 
It 1s suggested that the lower limit for the mtensity 
of a beacon should be 100,000 ‘beam’ candles The 
author discusses how the visibihty varies with the 
height of the aeroplane and with the state of the 
atmosphere He makes a calculation to show the 
worst visibility at which flying ıs possible — Pilots 
often. complain that present-day beacons are con- 
spicuous in clear weather, when they are not much 
wanted, and disappear in bad weather, when they 
would be of the greatest help 


AMONG recent donations received by the Zoological 
Department of the British Museum (Natural History) 
is a large album containing photographs taken ın the 
Birunga mountain district to the north-east of Lake 
Kivu, East Central Africa, and dealing with the home 
of the eastern gorilla (Gorla gorilla bervnger?) These 
photographs were taken and were presented by Mr 
Marius Maxwell, author of “ Stalking Big Game with 
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contributed to the skill and knowledge now put 
forth Harvey speaks and Pasteur Even the 
Chinese, whose culture of the silk-worm had a part 
in. Pasteur’s discoveries, find a place 
This 1s the true lesson of the poem, as 1t 1s of the 
, growth of science itself 


A Trilogy of Science. 


The Torch-Bearers By Alfred Noyes Vol 3 
The Last Voyage Pp u+229 (Edinburgh and 
London  Wilham Blackwood and Sons, Ltd, 
1930) 7s 6d net 


'*HOSE who remember the interest with which All this mter-dependent, intricate web, 
; The invisible system of ethereal nerves, 
we greeted the first volume of Mr Noyes Connecting mund and hand with waves of will, 
* Torch-Bearers " seven years ago will understand Without which both were helpless, whose are they ? 
the satisfaction with which the concluding portionis | And the answer includes not only Gilbert, Galvam, 
now received ‘This is all the greater because the 
| 
| 


Ampére, and all workers in physical science, 
third volume is certainly the best from the artistic | “ thousands of men, like cells ın one organic bran ”, 
point of view It contams one well-conceived and 


but also the still greater host who have worked at 
highly interesting incident, around which the 


the sciences of life : 
author's pictures of the past and incidental lyrics It 1s a dramatic idea of the highest 1maginative 
are effectively grouped, and 1t leads up to a full and | value, thus to represent all this collective wisdom 
eloquent exposition of the religious synthesis with | and will coming invisibly through the darkness to 
which the history of science inspires him 


the cabin of a mighty modern ship to save the lıfe 
It will be recalled that the governing idea of the | of one small child and ıt becomes a tragedy, when 
tnlogy was to present the history of science as a 


the child dies Herein Mr Noyes 1s faithful to the 
connected whole , but, ın view of the immensity of 


best canons of art The human spirit, hke the hero 
the subject and the need of some dramatic interest | of ancient Greek tragedy, 1n such a case rises to the 
for poetic purposes, to select certain crucial moments | height of 1ts powers, struggles to achieve 1ts end, and 
and treat them with some fullness In this way the 


18 foiled by fate Our admiration ıs by no means 
first volume was made to turn largely round Galileo | lessened, but touched, as Aristotle would have it, by 
and Herschel and the second round the Darwiman 


awe and pity 
controversy The third has the advantage of a real Mr Noyes, however, goes further than the Greek 
incident 1n contemporary hfe as its central thread 


tragedian o1 philosopher, m attempting to reconcile 
A child on an ocean liner has to be operated on | the failure of the particular action with the reason- 
during the voyage There 1s no first-rate surgeon | ableness and mghtness of the whole The poet, 
on board , but communication is set up by wireless | musing again after the child’s death, discovers, 
with another steamer, also in mid-ocean, on which | after death had struck down the mortal body and 
one of the greatest experts happens to be sailing | the dear thing had vanished from the world which 
The ship’s doctor carries out the operation, under 


but half an hour ago had “ outvalued all earth’s 
the directions of the other man , but the poet, as | kmgdoms ”, that something else ıs needed to restore 
he 1eflects on what 1s going on, hears other voices, 


his samity and his acceptance of the universe ‘This 
transmitted not only through space but also through | 1s the assurance which then comes to him from the 
time. The thought which 1s co-operating in the | infinite that there is a law and a love which will 
attempt to save the lfe of the child 1s really that of | harmonise all catastrophes, and an eternal memory 


all the workers and thinkers 1n the world who have | of which our human fragments are but parts The 
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latter portion of the'poem thus becomes a religious 
rhapsody, rather on Wordsworthian lines 

This concluding volume of the trilogy confirms 
our impression of seven years ago that Mr Noyes 
has conferred a signal service both on English 
poetry and on science ‘The thing 1s beautiful and 
interesting 1n 1tself, and 1s bound, especially when ıt 
appears ın one volume, to attract a large number of 
serious readers who would otherwise never connect 
the thought of science with that of poetry It does 
this also 1n à novel way, not dreamt of by earher 
poets, such as Wordsworth and Shelley, who hoped 
for an mfusion of science m the language and images 
of poetry Mr Noyes turns rather to the idea of 
fihation which has become dominant in the last 
hundred years, and follows 16 out 1n certain episodes 
in the history of science, which 1s the field where 1t 1s 
best displayed 

Mr Noyes’ dramatic method of sezimg striking 
incidents m the lives of men of science 1s the best 
calculated to rouse popular interest, though 16 has 
the disadvantage, from the philosophical point of 
view, of throwing into unfair relief certain persons, 
such as Francis Bacon and Renan in the present 
volume, whom the author chooses as fouls for his 
heroes But how, one may ask ın pallation, does 
Julus Cæsar fare at, the hands of Shakespeare, or 
Cromwell or Lows XI at the hands of Scott ? Let 
us be thankful for an art which makes vivid for us 
the clash of personalities in the past and, m Mr 
Noyes’ case, of personalities in a sphere hitherto 
scarcely touched by poets, and, as history, treated 
as a thing apart Jn an age of specialism, when a 
synthetic spirit ıs the thing most needed, alike in 
pohties and in thought, what could be more useful 
than to bring, as Mr Noyes has done, poetry and 
history and science together 1n a careful, interesting, 
and at times very beautiful piece of work ? 

F S MARVIN 


Vitalism and Mechanism 


The Nature of Lang Matter By Prof Lancelot 
Hogben Pp 1x+316 (London Kegan Paul 
and Co, Ltd , 1930) 15s net 


UR years ago, the then small, educated 
h? public read Darwin’s “ Origin of Species”? with 
such ayidity that 1ts first edition of 1250 copies was 
sold out on the day of publication For twenty 
years from that date, biology, because of its ob- 
vious and direct bearmg on the problem of man’s 
place ın Nature, was read and discussed by the 
general public That continued interest was in 
large part due to the controversial vigour and 
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hterary ability of Prof. T H Huxley, but ıt was 
based on that aspect of the human mind which 
seeks an explanation of the apparent purposeless- 
ness of the universe and of human hfe with its 
Joys and sorrows, distributed so capriciously and 
unfairly This interest, long continued, died 
away, and has never been revived But in its 
place has risen an interest far more widely spread 
and much less easily understood, in those modern 
developments of physics which depend on the 
relativity and quantum theories 

That modern physics should have excited such 
popular enthusiasm is due to the literary artistry 
of Sir James Jeans and Sir Arthur Eddmgton 
They have explained, in simple language, results 
which can only be reached thiough that particular 
form of logic which 1s mathematics But the 
climax to which this interest has rsen since Ed- 
dington accepted the Principle of Indeterminacy, 
and as a corollary passed on to human behaviour 
and ‘free will’, shows that ıt rests on the same basis 
as the earlier vogue of biology, on religious ‘ 1n- 
stincts’ But, in that mathematicians are animals 
and that their technique of thought is in fact a 
phenomenon which falls within the scope of biology 
in 1ts wide sense, ıt is certain that there must 
soon follow an appreciation of the human mterest 
of the philosophical aspects of biology These 
exist largely in the old controversy between vital- 
ists and mechanists in the new form which ıt has 
received from Dr J S Haldane and General 
Smuts In the book under review, Prof Hogben 
makes an ardent onslaught on these two writers, 
with salhes against many another biologist and 
minor campaigns against Whitehead and Ed- 
dington 

Prof Hogben's pomt of view ıs that no bio- 
logist now claims, or will for generations, if ever, 
be able to claim, that all the phenomena of living 
things can receive a physico-chemical explana- 
tion , but that the only methods which will help 
to an understanding of the nature of hving matter 
are m their nature identical with those which have 
proved so successful ın the physical sciences He 
adduces the work of A V Hill and Meyerhoff in 
illustration of the extent to which the experi- 
mental methods of physicists and chemists, with 
all the fundamental 1deas from which these methods 
arise, can be carried when they are applied to the 
vastly complex but relatively simple problem of 
the activities of an isolated but hving muscle 
Through that work we have come near to estab- 
lishing a balance-sheet of the energy exchanges 
which go on m a specific tissue, and have found 
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no 1easons for introducing any conceptions ‘any conceptions which | Prof Pavlov’s own school are of the utmost am: 
are foreign to physics or chemistry 

Piof Hogben then passes on to an examina- 
tion of our knowledge of heredity We are en- 
tirely ignorant of the nature of the mechanism 
which determines the course of development of an 
animal The experimental embiyologists have 
sometimes localised that part of the embryo which, 
by 1ts presence, mitiates and controls the appear- 
ance of other parts but of the nature of its in- 
fluence, whether 16 depends on the diffusion of 
chemical substances, on changes ın the surface of 
cells resulting from contacts, or on the establish- 
ment of differences of electrical potential, we know 
nothing ‘There aie, indeed, few phenomena of 
hving matter less hkely to be expressible in 
physico-chemical terms thdn that of hereditary 
resemblances and differences 
` Yet by methods which do not differ, except in 
their form, from those of students of physical 
science, 1t has become possible to analyse the 
varied 1esults of breeding so successfully that a 
theory has been buit up which enables the re- 
sults of definite breeding experiments to be pre- 
dicted The prediction ıs a statistical one, but 
so are all chemical predictions Prof Hogben 
gives an admirable account of the evidence and 
the mode of reasoning which has enabled Prof 
T H Morgan to establish the theory of the gene, 
the view that the things which determine the 
course of development of ammals which, when 
adult, show mutations, are discrete particles, self- 
1eproducing, arranged in a definite lnear order in 
the chromosomes 

There remains, however, one field of biology 
which 1s still bemg investigated by methods ın- 
volving conceptions totally unlike those of the 
physical sciences The field of the psychologists, 
conscious behaviour, is still mvestigated by intro- 
spective methods yielding evidence valid only 
to the experimenter, and interpreted in terms 
of memory and preferences ‘The school of Be- 
haviourists endeavoured to examine these pheno- 
mena by methods less unhke those of chemists, 
without securing general acceptance for thew 
ideas and methods, but durmg the past few years 
the conditioned reflex method of Pavlov has for 
the first time enabled us to examine the behaviout 
of a dog, 1n circumstances which 1n ourselves would 
involve consciousness, by methods which do not 
differ m ther fundamental character from those 
used m ordinary physiological experiment, and 
are capable of wide extension to other animals 
The results which have already been reached by 
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Prof Pavlov’s own school are of the utmost ım- 
portance and show that part, at any rate, of the 
most secure redoubt of the vitalist is open to 
attack 

Prof Hogben is a purist To him no theory can 
be science unless ıt can be subjected to exper- 
mental substantiation All else, if we understand 
him right, though ıt may be true, 1s not science 
but some other branch of learning In Prof 
Hogben’s opinion, the characteristic features of 
scientific theories are that they are established on 
the basis of evidence which can at any time be 
reproduced and 1s accepted by all those who enter 
into the discussion The discussion itself pays no 
attention to ethical implications, and 1s so con- 
ducted that personal idiosyncrasies play no part 
It hes, m the author's phiase, in “the Public 
world ” 

But outside this, there are series of private 
worlds of esthetics, religion, and philosophy, and 
between these no agreement can arise by public 
discussion, because the evidence valid for one man 
may justitiably not be accepted by another, and 
each man’s view will be determined by his indi- 
vidual peculiarities 

Prof Hogben’s book should be read by all 
students of biology for its exposition of a point of 
view, and for its penetrating criticism of some 
current biological conceptions It 1s, as a whole, 
brilhantly wiitten, contains much wit, and some 
facetiousness , but 1s badly constructed, contaimng 
much repetition It 1s, indeed, not that organised 
whole, a work of art DMS W 


De Generatione. 


Early Theories of Sexual Generation By Dr 
F J Cole Pp x+230+10 plates (Oxford 
Clarendon Press, London Oxford University 
Press, 1930) 15s net 


HIS interesting essay ıs one of the relaxations 
that Prof F J Cole has allowed himself ın 

the course of his labours on a “ History of Zoology ”’, 
and we cannot but hope that he may make yet 
other diversions of a similar nature, provided, of 
course, that the progress of the magnum opus 1s 
not unduly delayed Sexual generation 1s a sub- 
ject that the inquisitive mind has always been 
prone to play with, and thus the history 1s often 
very picturesque, even grotesquely so ‘This is 
well illustrated by the persistence with which ob- 
servers, who should have known better, discerned 
and designed within the spermatozoon the lmea- 


ments of a foetus 
K 4 
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One 1s glad to find that Leeuwenhoek remains 
the discoverer of spermatozoa (about 10677), 
neither Huygens nor Hartsoekei having any share 
in the honour Mr Ham, of whom Leeuwenhoek 
speaks, may have assisted , but he did not publish 
Dr Chfford Dobell, who furmshes a translation of 
Leeuwenhoek's historie letter, points out that ib 
has been through à musinterpietation of words 
that Haller, with others after him, spoke of Hooke 
as demonstrating spermatozoa to Charles II's 
command The minute motile things he demon- 
stiated to the King were infusorians There 1s 
often something delightful ın the words used by 
the pioneers thus in the semen of a ram the 
spermatozoa were seen “moving forwards in a 
troop with great gravity like a flock of sheep ” 
We know that hundreds of typical spermatozoa 
may readily move about without jostling ın a drop 
of fluid suspended from the head of a pin. and 
Leeuwenhoek says, “ I judge a million of them 
would not equal in size a large grain of sand ”’ 
As to shape, he compared a human spermatozoon 
to “a small earth nut with a long tarl ", and adds 
“ I have sometimes fancied that I could even dis- 
cern different parts in the bodies of these animal- 
cules, but forasmuch as I have not always been 
able to do so, I will say no more" Later on, as 
Dalyell puts ıt, we descend from the observations 
of Leeuwenhoek to those of Buffon", and the 
bathos was 1eached by Pouchet, who described 
the “ ahimentary apparatus " of the spermatozoon 
Even within the last hundred years Carus described 
the cesophagus, stomach, and intestine of the 
cephalopod spermatophore, and was not the great 
Kolhker trapped, lke others, mto regarding the 
discharged * hectocotylus ' arm as a complete male 
animal Very shrewd was the suggestion of 
Treviranus, that spermatozoa were comparable to 
“animal pollen ", but ıt was not until about 1841 
that Kolliker gave the death-blow to the wide- 
spread theory that they were parasitic vermiculi 
"It took over a hundred and sixty years of re- 
search to estabhsh that the spermatozoa were not 
homunculi, or parasites with a complex organisa- 
tion, but tissue elements of the animals in which 
they were found ” 

The prece de résistance in Prof Cole’s fascinating 
book is the story of the preformation doctrine, for 
the first time told in a complete fashion with the 
lustoiical scenery that is needed to give a true 
perspective We are shown that the preformation 
doctrine, an outgrowth of the Mosaic cosmogony, 
propounded the extraordinary view that there was 
no generation in Nature, but only the unfolding of 


Supplement to “ Nature,’ March 7, 1931 


a diminishing series of germs created at the be- 
ginning of the world Inside the msect’s cocoon 
there 1s a preformed insect, only requiring to be 
unfolded—born but not made At earlier stages 
there ıs similar preformation, though ıt may be 
too small or transparent to be seen Gaps were 
filled “ by the mendacity of some and the mistaken 
credulity of others ” 

How was 1t that “for over a century the most 
popular theory of generation involved a demal that 
such a process actually existed, or that 1t afforded 
any scope for orignal research " ? Partly because 
preformationism fitted in well with a wooden 
creationism , partly because microscopic research 
still remained very difficult , partly because atten- 
tion was preoccupied with a few objects, lke the 
pupa in its case, which suggested a preformed 
miniature organism, or even, ın rare curiosities 
like Miastor, one generation inside another But 
the main reason for the vicious parenthesis was 
really that, ın spite of reawakeners like Vesahus, 
the scientific mood was still more than half-asleep 
as regards the problems of development What a 
fine contempt there 1s in Von Baer’s remark (1837) 
1n regard to the theory of embottement “ Although 
this hypothesis borders on the insane, ıt has been 
advocated by very distinguished naturalists, and 
it affords a striking example of the aberrations into 
which one can fall 1f we systematically follow 
assumption rather than observation " 

Prof Cole gives the most scholarly account of 
preformationism that has yet been published , 1t 1s 
so perfect that we do not think that any more 
detail, or setting, or interpretation need be looked 
for ın days to come, especially since the long- 
drawn-out absurdity, whether with or without 
embottement or encasement, bordered closely on 
the pathological Of course he distinguishes the 
ovism of Swammerdam, Malpighi, Haller Spallan- 
zam, and Bonnet, who located the preformed 
foetus in the ovum, from the anwmalculism, sperm- 
alsm, or vermiculrsm of, say, Leeuwenhoek, who 
championed the spermatozoon , and to these two 
forms he adds a third, represented by Prévost, 
Dumas, and Rolando, who suggested that an impel - 
fectly preformed embryo 1n the egg or 1n the sperm 
is completed by epigenesis But this suggests a 
cross division of theories 

Prof Cole 1s such a fine historian that we occa- 
sionally get a suggestion that his quahties m this 
direction outrun his biological acumen Thus he 
arranges the various theories of generation preva- 
lent in the seventeenth and eighteenth centuries 
as (1) pangenesis , (2) precipitation , (3) semin- 
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ism (4) preformation (Vorbidung) , (5) epigenesis 
(Nachbildung) , and (6) panspermy , but this does 
not stiike us as a convincing grouping Thus, 

» Precipitanon is a very different kind of theory 
from ‘panspermy’, which 1s practically the same 
as abiogenesis Again, we do not teel at all con- 
vinced that Darwin resuscitated the ancient theory 
of pangenesis, which accounted for the germ by 
assuming contributions from all paits of the body 
For Darwin recognised the existence of the sexual 
elements, and evidently thought of them not only as 
receiving gemmules from their bearer’s body, but 
also as receiving them in a dormant state from 
preceding generations (see “ Variation of Animals 
and Plants ", 1868, vol 2, p 402, etc ) 

Then again, 1s there not a risk af confusion in the 
learned author’s suggestion that modern advances 
are leading us behind a descriptive epigenetic 
embryography to an explanatory preformationist 
embryology ? For modern genetics 1$ so utterly 
different from the old preformationism that the 
use of the old word is almost perverse Moreover, 
even the general idea 1s on another plane, for we 
think of developmental initiatives liberating other 
initiatives in a long succession, not of simultaneity 
of original equipment 

The chapter on fertihsation 1s a fine piece of 
work, but its very excellence leads us to suggest 
for another edition that all these stories of fumbling 
tentatives would be more educative if they ended, 
ever so shortly, m a statement of the modern 
position Thus we get so much intrigued with 
early theories of like begetting like that we almost 
demand Weismann’s continuity of the germ plasm , 
and so with fertilisation But the book 1s none 


the less deserving of being called masterly 
JAT 
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In Mesopotamia during the War 


Loyalhes Mesopotamia 1914-1917, a Personal 
and Historical Record By Lieut -Col Sir Arnold 
T Wilson Pp xxxvi+340+28 plates — (Lon- 
don Oxford University Press, 1930 ) 25s net 


upon the never-ending spate of books 

dealing with the multitudimous aspects of the 
Great War, world-wide as ıt was, with a story in 
every continent, ıt is curious to reflect that the 
struggle ın Mesopotamia has had unti now no 
competent historian Sir Arnold Wilson, who lived 
and moved and had his being 1n those epic years 
in the Middle East, ıs pecularly fitted to describe 
the moving pageant of the Wai in that theatre, 
since he, above all others, had the responsibility 
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of making effective the cıvıl administration that 
step by step followed in the wake of the military 
arm By traimng a soldier—and a distinguished 
one—by race and instinct an administrator of m- 
sight and vision, he 1s admirably qualified to make 
clear ‘a tale of great deeds by land and 11Vver, sea 
and air of suffering and endurance, and faithful- 
ness unto death on both sides, 1n pursuit of objects 
dimly seen, and of aims but darkly understood "' 
It ıs the particular genius of the Enghsh to be 
able to 1mplant and nourish the seeds of political 
organisation and of the broad piinciples of tolerant 
governance in whatever spheres they are placed, 
and Sir Arnold’s thesis is, m effect, a dissertation 
on the creation of the mechanism of administiation 
in a land newly conquered, and amongst a people 
indifferent, if not at first actively hostile To readers 
of NATURE the characteristic 1mpaot on affairs of 
botanists, geologists, bacteriologists entomologists, 
hygienists, and chenusts 1s at least equal 1n interest 
to the story of the military occupation and the 
subsequent pacification and orderly o1gamisation 
Sir Arnold was quick to see the importance of 
enlisting every scientific arm into the general service, 
and hard on the heels of the purely political offices 
followed men, often with difficulty extiicated from 
the ranks of the forces, whose special aptitudes 
fitted them for the even more urgent scientific 
functions ın this field Sanitation, water purifica- 
tion attack on parasites, bacteriological investiga- 
tions, geological surveys, siting of quarries, and 
innumerable other problems of first importance for 
the health and well-being of the great armies in 
Mesopotamia, were solved by the efforts of this 
devoted band 
Of the darker side of the campaign the author 
has, ın a chazacteristically 1eticent way, conveyed 
a sufficiently serious message to the nation in 
particular and to civilisation in general Ms- 
management unhappily 1s common to all human 
effort, but never was 16 more apparent than ın the 
breakdown of the medical service ın Mesopotamia, 
though Sir Arnold pays a notable tribute to the 
services of Dr (now Sir William) Willcox 1n bringing 
the resources of science to bear on delicate problems 
of diagnosis and prophylaxis Quoting from the 
Report of the Commission in 1917 
‘The medical provision was from the be- 
ginning insufficient By reason of the con- 
tinuance of this insufficiency there was a lamentable 
breakdown in the care of the sick and wounded. 
The defects of medical provision caused avoid- 
able suffering to the sick and wounded, and during 


the breakdown of the winter of 1915-16 this suffer- 
ing was most lamentably severe ' 
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Even worse 1s the harrowing stoiy of the sur- 
vivors of Kut “The scene at Baghaila was one 
of anguish and misery The march itself (from 
Kut) was a nightmare The Arab soldiery used 
sticks and whips to flog the stragglers on Some 
have been thrashed to death, some killed some 
left to be tortured by the Arab Every now 
and then we stopped to bury our dead” 2592 
British rank and file left Kut, 1700 died in cap- 
tivity Such was ‘the gentlemanly’ Turk, but 
^ The General Staff an Mesopotamia discredited 
every report of brutality or cruelty till the bitter 
truth could no longer be hidden” The reviewer 
has purposely quoted these terrible details of the 
grimmer aspects of the War to direct attention to 
a chapter which is written with a restraint and 
a latent fire that render ıt one of the most 
effective exposures of a foolish tradition ever put 
forward 

It remains finally to congratulate the author on 
the achievement of a living history It would be 
supererogatory to direct attention to the easy flow 
of 1ts style, to the wealth of knowledge and sym- 
pathy enshrined ın it, to the reticence of a man 
who feels deeply, and felt deeply, in telling and 
recalling its moving story It 1s a book that no 
Buton should fail to read, and in reading, to anti- 
cipate with no less interest the sequel that will deal 
with the later history of the War and the notable 
and fruitful scientific services m connexion with 
agricultural and mineral development, aviation, and 





preventive hygiene A E D 
Biological Catalysts. 
Enzymes By Prof J B S Haldane (Monographs 


on Biochemistry ) Pp vu +235 
York and Toronto 
Ltd , 1930 ) 


(London, New 
Longmans, Green and Co , 
14s net 


T HIS book marks a new departure ın the series 

of Monographs on Biochemistry, additions 
to which have appeared at intervals since its happy 
mmauguration in 1908, for the subject has already 
been treated in an earher volume of the series, 
Bayliss’s “ Nature of Enzyme Action " (1908), the 
last edition of which from its author's hand appeared 
1n 1925 As the present author points out, Bayhss’s 
book was strongly individual, and ıt was nghtly 
thought that an entirely new work would be better 
than an attempt by an alien hand to bring Bayliss 
up-to-date Bayliss’s main thesis was that enzymes 
act as colloidal catalysts and combine with their 
substrates and other substances by adsorption, 
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“so that the action of enzymes in general must be 
regarded as exerted by their surface ”, and a large 
part of his book was devoted to the support of this 
view In the present work this position 1s assumed 
almost without discussion, though ıt 1s carefully 
pointed out that “ the assumption that an enzyme 
molecule activates only one substrate molecule at 
a time has worked 1emarkably well ” 

In the new book, the mfluence on enzyme action 
of such factors as enzyme concentration, hydrogen 
10n, concentration, temperature, radiation and the 
union of the enzyme with its substrate and other 
compounds ıs first considered Then follows a 
chapter on the course of enzymatic reactions and 
its mathematical theory, treated with a profusion 
of mathematics which implies a high, and we hope 
well deserved, compliment to the attainments of 
the readers of the book Interesting chapters 
follow on specificity, coenzymes and other ad- 
Juvants, the ‘poisoning’ of enzymes, and the 
purification of enzymes , and the work 1s concluded 
by a chapter on the theory of enzyme action and 
classification 

Throughout the book a wealth of examples 1s 
brought forward, which fully justifies the author's 
reputation for an encyclopedic knowledge of the 
literature, but sometimes leaves the reader a little 
breathless A number of tables are included, ın 
which a great mass of information 1s usefully 
summaa1ised 

The author, perhaps wisely, avoids generalisa- 
tions, but ıt can be gleaned from his pages that he 
regards enzymes, defined as soluble, colloidal, 
organic catalysts produced by living organisms, 
as capable of combining with ther substrates, 
owing to the chemical structure of the latter, and 
also with at least one of the products of the reaction 
catalysed In this combmation the substrate 
molecules do not, ın general, cover the whole sur- 
face of the enzyme The substrate in this situation 
requires the addition of Jess than the usual amount 
of energy increment to enable ıt to under go the 
chemical change 1n question The reason for this 
1$ not definitely known, but the author makes an 
interesting suggestion, and Quastel’s theory of 
active centres provides another The fundamental 
question as to the exact structure which renders an 
enzyme capable of exerting 1ts specific effects has 
not yet been answered 

Biochemists have every reason to be grateful to 
the author for the abundance of material which he 
has put before them, and for the careful and logical 
way in which he has treated ıt 
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Birds of Africa and Asia. 


(1) Nocoll’s Birds of Egypt By Colonel R Mem- 
e1tzhagen Published under the Authority of 
the Egyptian Government Vol 1 Pp xvi* 
348 +19 plates Vol 2 Pp 349-700+19 plates 
(London Hugh Rees Ltd, 1930) 30s 

(2) The Game-Bwds of India, Burma and Ceylon 
By E C Stuart Baker (Published by the Bom- 
bay Natural History Society ) Vol 3 Pheasants 
and Busta d-Qua Pp x 4341-420 plates (Lon- 
don John Bale, Sons and Danielsson, Ltd, 
1930) 42s net 

(3) A Handbook of the Birds of Eastern China 
(Chihh, Shantung, Krangsu, Anhwew Kiangs, 
Chekiang, Fohkien and Kwangtung Provinces) 
By J D D La Touche Part 5  Contawwng 
Famihes Motacillide, Alaudide, Zosteropide. 
Nectarınndæ, Dicaide, Prttide and Huryla- 
ude Pp 399-500 +xx +2 plates (London 
Taylor and Francis, 1930) 7s 6d net 

(4) Coloured Plates of the Birds of Ceylon By G M 
Hemy With a Short Description of each Bird 
by W E Wait (Published by the Ceylon 
Government) Part 3 Pp m+16+16 plates 
(Colombo Colombo Museum , London Dulau 
and Co, Ltd , 1930) 30s 

(B) Systema Avium !Aithvopicarum 
Tast of the Birds of the Ethiopian Region By 
Wilham Lutley Sclater Prepared ın conjunc- 
tion with Special Committees of the British and 
American Ornithologists’ Unions Part 2 Pp 
u +305-922 (London Taylor and Francis, 
1930) 21s 


HE titles above are evidence of the progress 
bemg made towards a conspectus of the 
world’s avifauna For one country or region after 
another, books are steadily appearing which col- 
late, for their respective areas, unformation which 
was previously either unavailable o1 else widely 
scattered ın the ormthological journals in some 
cases they break fresh ground, while 1n others they 
rep'ace older works now out-of-date The par- 
ticular volumes here to be discussed range from 
Africa to the Far East 
(1) Pride of place must be given to the work 
on Egyptian birds which Col Meinertzhagen has 
compiled upon foundations laid by the late Michael 
Nicoll Unhke the others mentioned, it 1s issued. 
complete—in two volumes simultaneously pub- 
lished It ıs also, both ın form and content, one 
of the most admurable bird-books of recent years 
The volumes are of sumptuous size, well bound, 
and printed ın a manner which leaves nothing to 
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be desued In addition to numerous text-figures 
and three useful maps, there 1s a series of photo- 
gravures and very beautifully coloured plates 
excellently reproduced In these circumstances, 
thirty shillings for the two volumes together must 
be regarded as an extraordinarily low price 

The fine production 1s justified by the quality of 
the subject matter Nicoll had been assistant direc- 
tor of the Zoological Gardens at Giza for eighteen 
years when ul-health compelled him to retire in 
1924 and led to his death in the following year, 
at the age of forty-five years During that period 
he had published a ^ Handhst of the Birds of 
Egypt" (1919) and had amassed much material 
for this larger work Has task has now been very 
ably completed by Col Memertzhagen, who has 
not only cast the whole into proper form, but also 
has supplemented the information from his own 
field experience 1n Egypt and by further study of 
the specimens available m Nicoll's collection and 
elsewhere The result must certainly rank as a 
very valuable addition to ornithological literature, 
and ıt well fulfils the author's desne to provide a 
worthy memorial to his friend 

The bulk of the work naturally consists of 
accounts of the individual species, these aie 
systematically arranged and provided with useful 
identification keys A senes of appendices tabu- 
lates the birds according to their status—the 1esi- 
dents, the few summer visitors coming from the 
south to breed, and the very numerous species from 
the north and north-east that visit Egypt on 
passage or for the winter 

Unlke many authors of such works, however, 
Col Memertzhagen is not content with merely 
systematic treatment of his subject He nightly 
asserts the necessity for using the data in some 
appioach to general biological problems relevant 
to the area, and he proceeds to give practical 
effect to this view 1n several introductory chapters 
of much interest The first volume opens with 
accounts of the physical geography and the geo- 
logy of the country There follows a brief general 
dissertation on the theory of evolution, but this 
does not seem altogether necessary and scarcely 
does justice to the complexity of that subject 
The author 1s on firmer ground when he discusses 
the origin of hfe in Egypt There are three princi- 
pal types of country to be considered The oases, 
first, are regarded as the 1elics of a former ram- 
watered area of wide extent. desert, secondly, 
has largely supervened , and, thirdly, the Nue 
valley and delta are of still more recent ongm 
In the first and third of these habitats, the 
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avifauna is mainly of Palearctic type, but with a 
strong tropical flavour due to species which have 
either remained from pre-glacial times or have 
come from the south more recently with the de- 
velopment of the Nile valley On the other hand, 
the true desert avifauna is considered to have 
spread from the east 

The chapter deahng with migration to, from, 
and 1n Egypt 1s of especial value and raises many 
points of general interest It includes a section on 
the difficult questions of sex and age in relation to 
migration, and of the possible influence of moult 
Mr R E Moreau contributes a section to this 
chapter on migration, and also a well-illustrated 
chapter on the birds of ancient Egypt as known 
from inscriptions, mural decorations, and mummi- 
fied specrmens Finally, there ıs a chapter in which 
Col Meinertzhagen deals with practical questions 
of bird protection 1n Egypt 

(2) Mr Stuart Baker’s third volume on Indian 
game-birds, dealing with the pheasants and bus- 
tard-quail, follows 1ts predecessors after an interval 
of nine years, a delay possibly due to the author's 
preoccupation with his greater work on “The 
Fauna of British India", of which the eighth and 
final volume has also recently appeared The 
present book aims, on one hand, at giving a scien- 
tific review of the birds which form its subject, 
and, on the other, at providing a useful guide to 
sportsmen It admirably fulfils both purposes, as 
was to be expected from an author who is not only 
a recognised authority on Indian ormthology but 
also a well-known game shot The volume 1s 
handsomely made up and well illustrated 

(3) With the fifth part of his handbook, Mr La 
Touche completes his first volume and also his 
account of the passerine birds of eastern China 
Ths work is on a less ambitious scale than those 
mentioned above, contammg, for example, no figures 
of the species , but 1t gives adequate descriptions of 
the birds, as well as accounts of their distribution 
in the region, and ıt should serve a useful purpose 

(4) Mr Henry’s work, on the other hand, con- 
sists almost entirely of illustrations The sixteen 
plates from his brush are of a high ordei of merit 
and have been excellently reproduced in colour 
The object has been to depict a series of birds 
characteristic of Ceylon The majority of the 
species or sub-species selected are indeed peculiar 
to the island To each plate there is a brief anno- 
tation by Mr W E Wat, to whose “ Manual of 
the Birds of Ceylon " (1925) this work may 1n some 
sense be regarded as a pictorial supplement 

(5) Mr Solater's “ Systema " 1s a work of refer- 
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ence in its severest form—ivaluable to serious 
students dealing with African ormthology, but 
necessarily making no general appeal It is a 
classified catalogue of the birds of the region, the 
volume now before us dealing with the passerine 
birds and comprising more than four thousand 
forms The author 1s to be congratulated on the 
completion of a most laborious task His work 
bears the stamp of authority and will serve as a 
base-line for further systematic work for a long 
time to come 

It ıs worthy of note that both Col Memertz- 
hagen's and Mr Henry's works are published under 
the auspices of the governments of the countries 
concerned The same apples to Mr David 
Bannerman’s “ Birds of Tropical West Africa ", 
of which the first volume was recently reviewed in 
these pages Without this support, the publication 
of such books would often be impossible 





X-Rays and their Applications. 

(1) X-ray Crystallography By R W James 
(Methuen’s Monographs on Physical Subjects ) 
Pp vu+88 (London Methuen and Co, Ltd, 
1930) 2s 6d net 

(2) Les rayons X théorie et anplications Par 
Dr Jean Thibaud (Collection Armand Colin 
Section de physique ) Pp 218 (Paris Armand 
Colin, 1930 ) 10 50 francs 

(3) Les applications des rayons X physique, 
chime, médallurge Par Dr J -J Trllat 
(Recueil des Conférences-Rapports de documen- 
tation sur la Physique) Pp 298-16 planches 
(Paris Les Presses universitaires de France, 
1980) 85 francs 

(4) X-ray Technology the Production, Measurement 
and Applications of X-rays By Dr H M. Terrill 
and Dr C T Ulrey Pp vm+256 (London 
Chapman and Hall, Ltd , 1930) 21s net 

(9) Handbuch der Exwperwunentalphysw Heraus- 
gegeben von W Wien und F Harms Unter 
Mitarbeit von H Lenz Band 24, Teil 1 Allge- 
meme Physik der Ronigenstrahlen Von Eritz 
Kirehner Pp x+548 (Leipzig Akademische 
Verlagsgesellschaft m b H , 1930 ) 55 gold marks 


ONTGEN'S discovery of X-rays at the end of 

the year 1895 began a new era 1n the history 

of scientific investigation Few discoveries have 
so speedily been followed by important benefits to 
mankind in connexion with medicine and surgery, 
and by equally important theoretical advances Itis 
no exaggeration to say that our present knowledge 
of the structure of the atom dates from 1895, 
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for not only did the X-rays provide a convenient | tal ıs a separate problem, and the success obtamed 


means of producing ionisation 1n a gas, but also by 
their penetrating power they suggested that search 
for other penetrating radiations which resulted in 
the discovery of radioactivity Yet on looking back 
it seems somewhat strange that there should have 
been such a long mterval—about seventeen years 
—between the first discovery of X-rays and the 
introduction of a crystal as a three-dimensional 
diffraction grating for the analysis of the rays 
We may recall the fact that there was a slightly 
longer interval a century earlier between the in- 
vention of the voltaic cell and the discovery of the 
magnetic action of the current by Oersted To the 
intuition of von Laue (1912) we owe the X-ray 
spectrograph and the marvellous developments 
which have followed from its mtroduction by the 
Braggs and 1ts improvement by other workers 

(1) Mr R W James, who has had. experience 
m Prof W L Bragg's laboratory m the University 
of Manchester, has written à very good monograph 
on X-ray crystallography He has dealt with 
general methods rather than with their application 
to particular cases, and in consequence his little 
book should serve as a useful introduction to the 
standard works listed ın the bibliography “It 1s 
now clear that the type of regular arrangement 
formerly associated only with definite crystals 1s 
characteristic of all true solids, and that the study 
of crystal structure is really the study of the 
architecture of matter in the sold state” He 
begins with a description of crystal form and 
the space-lattice, and then considers the crystal 
lattice as a diffraction grating The longest chapter 
is that on the symmetry of crystals and 1ts deter- 
mination by means of X-rays 

Natural crystals may be regarded as mosaics of 
more or less perfect blocks, which, although nearly 
parallel, may vary in orientation over a small 
range of angles If surtable material 1s available, 
the size of the unit cell can be determined and the 
space-lattice investigated by examining a large 
number of spectra and noticing systematic ab- 
sences of spectra of a general type It ıs usually 
possible to determine also the space-group, the 
scaffolding of symmetry planes and axes upon 
which the structure 1s built 

To find the exact positions of the atoms ıt 1s 
necessary to study the intensities of the X-ray 
spectra, and the extremely interesting chapter on 
this subject reveals some of the difficult problems 
with which the investigator has had to deal in 
interpreting his results and the skill with which 
these questions have been attacked “‘ Each crys- 
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in determining 1ts structure depends largely on the 
skill and experience of the worker ” 

In the final chapter, on types of crystal structure, 
the author considers some of the more noteworthy 
results of crystal analysis, dealing ın paiticular 
with simple metalhe and 1omic crystals, complex 
ions, the silicates, and lastly, molecular and organic 
crystals 

(2 D: Jean Thibaud has carried out successful 
pioneer woik on the properties of the soft X-rays, 
having designed a grating spectrograph by means 
of which he has helped to bridge the gap between 
the ordmary X-1ay 1egion and the ultra-violet 
If the grating 1s calibrated by means of a line in 
the visible or ultra-violet spectrum, the wave- 
lengths of X-1ays can be determined and the giat- 
ing constant of a crystal can be deduced Thus 
the measurements provide an independent estimate 
of Avogadro’s constant and the fundamental 
electron charge 

In the volume before us, Di Thibaud has pro- 
vided a compact and lucid account of the theory 
and the applications of X-rays The book ıs divided 
into four parts, the first dealing with X-rays con- 
sidered as electlomagnetic radiations, the second 
with X-rays as quanta, the third with the technique 
of the rays and them practical appheations, and 
the last part contamng a short account of related 
rays such as the gamma lays and the ‘ waves’ of 
L de Broghe The volume forms an admirable 
introduction to the science of X-rays, which, as 
the author points out, has led not only to deep 
philosophical speculations as to the stiucture of 
matter but also to a long series of technical and 
industrial applications 

(3) Dr J -J Trllat has written a comprehensive 
treatise on the applications of X-rays m physics, 
chemistry, and metallurgy, special attention being 
paid to the more recent developments The book ıs 
divided 1nto two parts of unequal length In the 
first part, extending to about one hundred pages, 
the author deals with generahties necessary for 
understanding the following chapters The methods 
of producing X-rays are discussed at length, and 
a detailed description is given of the apparatus 
and methods employed in X-ray spectrography 

In the second part of his work, Dr Tiillat de- 
scribes the various applications of X-rays m the 
domain of physical chemistry and in industry 
The most significant feature of this part of the 
book is the great development which has taken 
place 1n. the application of the rays to the study 
of organic compounds, including colloidal sub- 
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stances, cellulose and 1ts derivatives, caoutchouc, 
resins, gelatins, etc The sixteen plates which 
ulustrate the book are very striking, and show the 
great advances which have been made ın recent 
years in the technique of the subject 

(4) In the volume by Drs Terrill and Ulrey the 
practical rather than the theoretical aspects of 
X-ray Measurements are presented Many of the 
problems discussed are common to all X-ray 
laboratories, but particular attention has been 
given to the quantitative measurements involved 
in X-ray therapy and in industrial applications 
The subject has advanced to such a stage that a 
considerable portion of the contents may be pro- 
perly classified as X-ray engmeering The book ıs 
specially valuable for the practical hmts which 
1t contains regarding the construction and use 
of apparatus, and mention may be made of the 
descriptions of various forms of tubes and of the 
precautions to be observed m exhausting them so 
that they may be sealed off from the pump 

The temptation to quote interesting statements 
is great, but only a few can be given In the 
highest vacuum attamable to-day (about 10-4 bar) 
there are still more than a ‘ billion ’ (109) molecules 
in each cubic centimetre A very small part of the 
energy of cathode rays, only one or two tenths of 
one per cent, comes out of the target in the form 
- of X-rays Lenard ray tubes have recently been 
constructed with thin glass windows of about 
0 001 cm thickness which can still support atmo- 
spheric pressure The emergent rays can thus be 
produced at lower voltages than when windows of 
denser metals are used This book should be of 
great service 1n the laboratory 

(5) The large volume on Rontgen rays in the 
» Handbuch der Expermentalphysik " is written 
by Dr Karchner, of Munich, and includes the general 
physics of the phenomena associated with the rays, 
but not the subjects of X-ray spectroscopy and 
crystal analysis, which are treated in separate 
volumes The book falls into three parts, the first 
dealing with the production and measurement of 
the rays, the second with electron emission pro- 
duced by the rays and the accompanying pheno- 
mena, and the third with the scattering of the rays 
We have here a very complete account of the sub- 
jects treated, cluding the eaiher as well as the 
more recent researches 

Of special interest are the chapters touching 
upon the Compton effect, im which a quantum of 
primary radiation colhding with a free electron 
recoils from the impact with diminished energy 
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possible to doubt the reality of this effect, now 
confirmed by so many mvestigations, and 1n con- 
sequence the classical electromagnetic theory can 
no longer be considered adequate for the explana- 
tion of the relations between electrons and radia- 
tion Some form of the quantum theory must 
necessarily be accepted H S ALLEN 





Sound and its Uses 


(1) A Textbook of Sound being an Account of the 
Physics of Vibrations with special reference to 
recent Theoretical and Technical Developments 
By Dr A B Wood Pp xiv+519 (London 
G Bell and Sons, Ltd , 1930) 25s net 

(2) Sound Waves and their Uses Six Lectures de- 
lwered before a “ Juvenile Auditory” under the 
auspices of the Royal Institution, Christmas 1928 
By Dr AlexanderWood Pp x+152 (London, 
Glasgow and Bombay Blackie and Son, Ltd , 
1930) 7s 6d net 


(1) i reading acoustical literature, it 1s, at 
tames, difficult to avoid an impression that 
the pubheation of Rayleigh’s masterly treatise, 
"The Theory of Sound ”, tended to exert a harmful 
influence on the subject as a whole Thus, in the 
preface of the latest text-book on sound, we find 
its author writing “The change which has taken 
place during the past ten or twenty years m the 
study of mechanical vibration and sound is my 
excuse for writing this book when such treatises 
as those of Rayleigh and Lamb already exist” 
Since a complete physical theory of a phenomenon 
1s only obtained when mathematical and experi- 
mental work both yield the same quantitative 
results, the two treatises referred to should never 
be regarded as treatises on sound, but only as 
treatises on the theory of sound The justification 
for Dr Wood’s book is not merely his description 
of the recent advances ın sound, but rather his 
skill in giving equal importance to experiment and 
to theory 
Until quite recently, sound suffered from the 
fact that its mathematical theories had far out- 
stripped experimental technique, which had to 
wait for the development of the thermionic valve 
and those electrical instruments of sumilar delicacy 
the applications of which are so well described in 
the present volume Before their appearance, the 
mathematicians had become too impatient, as can 
be well illustrated by a particular problem—that 
of the struck string Helmholtz gave two theoreti- 
cal treatments which were never tested experi- 


and therefore lower frequency It ıs no longer | mentally Rayleigh felt justified in writing of 
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them, ‘‘ Helmholtz has obtained a solution repre- 
senting all the essential features of the. case” 
Now it 1s no exaggeration to say that, to correct 
this statement, ‘‘ none of" would have to be substi- 
tuted for “all” The validity of any particulai 
theory of the struck string 1s of httle importance , 
but ıt is surely of fundamental importance to 
realise that quantitative agreement between experi- 
ment and theory 1s an essential test of the validity 
of any theory The appearance of a correct piece 
of mathematics im Rayleigh’s “Sound” is no 
guarantee that it necessarily represents Nature’s 
behaviour ın the particular phenomenon concerned 

Dr Wood’s book is thoroughly modern in out- 
look and covers all branches of the subject with 
the exception of musical instruments Such 
subjects as relaxation oscillations and power 
considerations, which are not found elsewhere, 
receive adequate attention here Even so classical 
a subject as the transverse vibrations of strings 
is thoroughly revitalised by a discussion of the 
electromagnetic means of excitation, the Dye 
sonometer capable of measuring or adjusting an 
electrical frequency with an accuracy of 1 in 1000 
over a considerable range, and the latest Emthoven 
string galvanometer with its string only 1 mm 
long, stretched in a high vacuum (less than 107? mm 
of mercury), and tunable to radio frequencies of 
the order 3x 105 cycles per second In the dis- 
cussion of sources of alternating current, no mention 
is made of the various gramophone records avail- 
able for this purpose It 1s a pleasure to note that 
in the chapter on technical applications, including 
the measurement of distance by sound, acoustics 
of buildings, the gramophone, sound films, and 
alternating power transmission by the Constan- 
tinesco system, four pages are devoted to the 
problem of noise reduction 

Not only 1s this text-book the best so far produced 
on its subject in any language, but also, 1n the 
skilful blending of theory and experiment and ın the 
careful statement of assumed imtial and boundary 
conditions and factors omitted from a particular 
treatment, 1t forms a model of the 1deal text-book 

(2) Dr A Wood’s book founded on the Royal 
Institution 1928 Christmas Lectures 1s a popular, 
well-illustrated account of sound waves and some 
of therruses The first lecture on waves introduces 
no new experiments, and Fig 6 1s quite Victorian 
In the course of the second lecture, dealing mainly 
with signalling 1n air and water, data are given of 
the efficiency of various sound sources, fiom which 
16 appears that the human voice with an efficiency 
of only coe per cent is one of the best. The re- 
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maiming lectures deal with musical sounds, sound 
analysis, hearmg, and sound recording and repro- 
duction At the end of each chapter 1s an ex- 
tensive bibliography, that at the end of Chap 
vi includes references which show that the gramo- 
phone sound-box reproduced as typical ın Fig 129 
1s out-of-date 

Although the work 1s an attractive presentation 
of interesting facts, 16 gives nothing more than the 
facts The uses of sound waves dealt with are 
chiefly those which would foster the impression 
that science 1s ‘the hewer of wood and diawer of 
water’ for humanity Too httle attention 1s given 
to the most important use of sound in the rapid 
communication of thought, and may we not also 
include the effect produced upon music-lovers by a 
symphony or a string quartet as an 1mportant use 
of sound? In so hackneyed a subject for popular 
lecturing, one would have liked to see the facts of 
the lectures used as propaganda for the cause of 
pure science, or as a means of demonstrating 
scientific method, science as a way of thinking and 
reasoning The discussion of the silent zone 1n the 
second lecture, for example, would have served ad- 
murably for this latter purpose The publication of 
such a book as this, a collection of facts, without 
an index, 18 unforgivable W H GEORGE 


Line and Band Spectra. 


(1) The Structure of Line Spectra By Prof Linus 
Pauling and Prof Samuel Goudsmit (Inter- 
national Series in Physics) Pp x+263 (New 
York McGraw-Hill Book Co, Inc , Lon- 
don McGraw-Hill Publishing Co, Ltd, 1930) 
l7s 6d net 

(2) Band Specha and Molecular Structure By Dr 
R de L Kromg Pp x+163 (Cambridge 
At the University Press, 1930) 10s 6d net 


JBOSS dealıng wıth modern physıcs can often 

divided into two classes Into one categ 
fall those which are conscious throughout of 
reader’s infirmities (1eal or imaginary), while ın 
other will be found those works—full of intellec 
honesty— which face the facts and leave 
aspirant to strike out for himself as best he 
even though he is certain to meet with 
weather Such a classification 18 reasonab 
illustrated by the two books before us, 1 
first group goes the volume by Profs Paul 
Goudsmuit, and into the second that by Dı 

(1) ‘ The Structure of Line Spectra " v 

its title, m that the atom receives neath 
attention The authors frankly state the 
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ence for the vector model, and base the whole of 
their treatment upon ıt Much space in the early 
part of the book 1s occupied by discussions about 
orbits (in Bohr’s sense), followed by the conven- 
tional introduction to the simplest application of 
the wave equation This being so, 1t 1s a little 
difficult to see why we might not have been spared 
“he orbits in thew unregenerate guise and thus 
ceate more room for enlarging the section on 
gaantum mechames As itis, the stationary states 
of the hydrogen atom and the equations describing 
them on the older quantum theory appear to serve 
no seful purpose 
The following chapters deal adequately with the 
usul applications of the vector model to alkal-like 
aton.3 (with the appropriate extensions), intensities, 
the Eauh Verbot, hyperfine structure, and nuclear 
moment A decidedly good account of Hunds 
work cn the magnetic moments of 10ns of the rare 
earths and the causes of the failure of the theory 
for the transitional elements will be found in the 
last chapter This subject 1s exercising many minds 
at the present stage of development of spectro- 
scopic conceptions 1n relation to chemical statics 
Taken ^n the whole, the volume should find a 
place on tae shelves of a certain type of worker 
there may be more such workers in the United 
States than in Great Britam One sympathises 
with the authors’ objects in writing the book , but 
it tends to fell between two stools, in bemg a trifle 
too specialised for the able honours man in his last 
year, and yet 200 staid for the research worker who 
has any hopes of possessing or acquuing a flaw He 
will go to the sources themselves, cost what 1t may 
(2) Dr Krorig's ‘ Band Spectra and Molecular 
Structure " con-ists of a series of lectures given at 
Trimty College, Cambridge, in 1929 Those who 
had the privilege of hearing them will recognise in 
he printed page she masterly grasp and rigour of 
he author He never for one moment permits 
mself to be derected from the fundamentally 
eoretical nature of his subject, though a few 
idly asteiiske wern the weaker brethren when 
y may—with de*riment it is true, but without 
ndoning salvatica—omit paragraphs dealing, 
the most part, with purely mathematical 
unery In a werd, ıt approaches the ideal 
and one wishes zhat there were more of 1t 
spectroscopist, n deahng with the molecule, 
*lved a method v-hereby he 1s able to picture 
mblage as having three kinds of energy levels 
ectronic, 1n whic the nuclei are treated as 
itres of force at u certain distance p apart, 
Lional, m which s-s no longer a constant, so 
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that the nuclei move to and fro along a straight 
line , and (c) rotational, ın which the nuclei can take 
up any positioninspace The mathematical justifi- 
cation for classifying these energy levels by means 
of quantum numbers demands, as might be expected, 
the neglect of small terms in the Hamiltoman H, 
where H is a differential operator in the wave 
equation (H — W)y «0 

The application of perturbation theory leads to a 
knowledge of the mfluence of these rejected terms, 
that 1s, an understanding of the rotational distor- 
tion of spin multiplets and the so-called A-doublng 
in rotational levels The minor terms are also of 
importance for the phenomenon of pre-dissociation 

A chapter on the macroscopic properties of mole- 
cular gases 1s very welcome, in which Dr Kromg 
discusses the modern views on magnetic suscepti- 
bilities and specific heats Finally, some space 1s 
devoted to the newer theories of chemical combina- 
tion, with special reference to homopolar molecules 

If a couple of very minor criticisms may be made, 
1t 1s only with the object of making the book quite 
indispensable One 1s that in a future edition the 
bibhography might be brought as up-to-date as ıt 
is possible to bring it (the present one ends at 
November 1929, which 1s a somewhat remote date 
as physicists count time in these days for a work 
published ın October 1930), and the other that an 
author's index should be provided, particularly to 
references in the body of the text One not infre- 
quently knows the name of an investigator without 
bemg quite sure what precisely he investigated 
Dr Kromg's volume 1s the obvious place 1n which 
to look, and to find massive learning combined with 
great lucidity FIGR 


Qualitative and Quantitative Analysis 


(1) Analytical Chemistry Based on the German 
Text of Prof F P Treadwell Translated 
and revised by Prof Wilham T Hall Vol 1 
Qualitative Analyses Seventh English edition, 
revised Pp ix 4610 (NewYork John Wiley 
and Sons, Inc , London Chapman and Hall, 
Ltd , 1930) 238 net 

(2) Select Methods of Metallurgical Analysis By 
Dr W A Naish and J E Clennell Pp 
xu+495+9 plates (London Chapman and 
Hall, Ltd , 1929) 30s net 


(1) ALTHOUGH Treadwell’s work 1s now a 

classic, there have been some changes 
and improvements in the present edition which 
seem to call for description ‘There 1s, first, a con- 
cise but clear account of the fundamental physico- 


Supplement to ** Nature," March 7, 1931 


chemical theories, with examples of their applica- 
tions to analytical chemistry In the section on 
electrode potentials the American system of 
signs 1s adopted It ıs the opposite of that used 
in Europe, and although each system has ad- 
vantages ın particular aspects of the matter, it 1s 
desirable that a common system should be reached 
by agreement In the numerical tables there 1s, 
of course, the additional complication of the de- 
finition of the normal state 

The solubility product relation, with useful 
numerical examples, is discussed in a critical 
manner on pp 21-3, and a comprehensive table 
of solubility products, together with the solu- 
bilities 1n pure water calculated from these values, 
is given The American editor points out that 
the values in the literature are not m good agree- 
ment, but ıt 1s evident that he has used a good deal 
of judgment 1n the selection of the values which 
appear in his table 

On pp 461-2, however, reference 1s made to 
another table of solubility values given 1n a recent 
German edition of  Fresemus's ‘ Qualitative 
Analysis", with the remarks that “there 1s no 
mention of how the values were obtained ", but 
that “ the data given ın the German text doubtless 
represent many hours of careful, accurate, and skil- 
ful analytical work " These values are, however, 
merely compiled from a part of Landolt- 
Bornstein’s tables other than that used by the 
American author in the preparation of his table 
The differences are startling , for example, 1n the 
case of cupric sulphide, one value in Landolt- 
Bornsten is 36 x10-* gm /ht and another 1s 
87x10-? gm fit Prof Hall considers that the 
lower values for the solubilities of sulphides better 
represent the behaviour of these substances in 
quahtative analysis 

The preparation of reagents (m which the de- 
sirabilty of usmg solutions of known strength 
is emphasised) and the reactions of the more 
common metals and acids follow, and in the 
latter section (which occupies most of the book) 
it 1s satisfactory to find practically all the newer 
tests which seem likely to have a permanent 
value On p 88 there ıs some confusion, ın the 
description of Ball’s reagent, between mnitiites 
and nitrates The division of the metals mto 
groups follows the classical scheme, and there 1s no 
doubt that, with the average student, this gives 
very satisfactory results Alternative schemes 
of separation of the constituents of a group are 
also given, the notes on these separations bemg 
full and informative, and a most valuable feature 
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of the book The acids are dealt with on the 
basis of a scheme due to Bunsen, depending on 
the properties of the silver and barrum salts 

Pages 497-567 deal with the reactions of some 
of the rarer metals, a subject which 1s becoming 
increasingly important m view of the extending 
use of these elements in industiy The analyst 
who omits to test for elements hke molybdenum, 
tungsten, titanrum, and vanadium may overlook 
the most essential part of the material in his hands 
The book closes with a scheme for the detection 
of all metallic constituents, adapted from the 
work of Noyes and Bray (“ Qualitative Analysis 
for the Rare Elements ", New York, 1927) 

It will be seen that the new edition of Tread- 
wells “ Quahtative Analysis" is one which, 
ım the hands of teachers and of more advanced 
students, wil be found of the greatest utility, 
and ıt provides a valuable work of reference 
For the elementary student it 1s, of course, too 
detailed, but it 1s suitable for students who have 
completed a course of intermediate standard 
The amount of information contamed in the book 
is astomshingly large, and from this point of view 
the price, although somewhat high for the student, 
1s reasonable 

(2) In an introduction to Naish and Clennell’s 
book, Sir Harold Carpenter points out that the 
work ıs one which will be useful to professional 
metalluigists, assayers, chemists, and students, 
principally because the methods ıt desciibes have 
been selected on account of thew accuracy and 
their general suitability for the purpose in view 
Most of these methods have been actually tned 
out by the authors themselves, and this consider- 
ably enhances the value of the work, distinguishing 
it from so many of the often careless, expensive, 
and tedious compilations, with httle exhibition 
of critical faculties on the part of the authors, 
which continually pour on the scientific book 
market, and particularly from Germany Another 
valuable feature of the present work 1s that equal 
prominence 1s given to both the rare and ordinary 
elements As Sir Harold Carpenter says, the 
majority of modern works on analysis ignore 
many of these elements, yet “1f experimenters 
were to examine their specimens more frequently 
for the rare elements, they would probably be 
detected in many minerals and metallurgical 
products ın which they are not suspected” It 
is within the reviewer’s knowledge that vanadium 
in an industrial product has more than once been 
returned as ‘copper’ by chemists of considerable 
abihty 
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It may be agreed, therefore, that the aims of the 
book are sound, and that the choice of topics 
is sufficiently wide to make ıt applicable to most 
metallurgical mateiiadls The only matter which 
calls for detailed comment is how the methods 
proposed by the authors are hkely to work in the 
laboratory Chapters on mmeral analysis, electro- 
metiic titrations, and spectiographic methods 
have been contiibuted by specialists, from which 
we may conclude that such methods are not yet 
In common use in the metallurgical laboratory, 
since otherwise they would have fallen within the 
experience of the main authors, who, nevertheless, 
consider them “ to be of the greatest mterest and 
value to metallurgical chemists’ The reviewer 
has tested the remaming text by looking up a few 
problems m quantitative analysis m which he 
has been interested and which are not dealt with 
in the ordinary books In all cases, a method was 
described which had every appearance of reliability 
The details given m nearly all the descriptions 
reveal a familiarity with the actual methods on the 
part of the authors which 1nspires confidence 

The book contains a large amount of material, 
well arranged and with useful cross-references 
Qualitative analysis of the common metals and 
acid radicals and rare metals, preparation of 
solutions, sampling, selected methods for the 
quantitative analysis of the elements (arranged 
in alphabetical order with bibliographies), analysis 
of commercial metals, non-ferrous alloys, iron and 
steel and ferro-alloys, ores, slags, metallurgical 
products (drosses, ashes, scrap, and so on), m- 
cluding assaying, refractory materials, and coal, 
are all dealt with in a very practical manner, and 
the chemist who follows the clear directions of the 
authors may hope to carry out the operations 
with success The book 1s well printed and pro- 
vided with a good mdex It should commend 


itself to a large number of chemists 
J RP 


Chemistry of Sulphur and Selenium 


A Comprehensive Treatise on Inorganic and Theoret- 
cal Chemastry By Dr J W Mellor Vol 10 
S, Se Pp x+958 (London, New York and 
Toronto . Longmans, Green and Co , Ltd . 1930 ) 
63s net 


I is more difficult to write an adequate review of 

the tenth volume of Mellor’s “ Comprehensive 
Treatise " than 16 was to review the earlier volumes, 
since the author's methods of presentation have 
long since become standardised and are now quite 


well known Indeed, an intelhgent reader might 
hope to predict the general characteristics of the 
volume on sulphur and selenium by studying those 
on the related elements, in the same way that 
Mendeléeff predicted the properties of eka- and dwr- 
manganese from those of contiguous elements 1n his 
Periodic Classification From this point of view, 
the new volume ıs ' true to type’ and presents no 
marked contrasts with those which have preceded 
it An mspection of the paragraphs dealing with 
subjects with which the reviewer 18 most famihar 
compels him, however, to pay a tribute of admira- 
tion to the almost uncanny way m which even the 
most obscure researches have been included in the 
author’s survey 

The volume on sulphur and selenium includes 
many interesting topics, perhaps because sulphui 
shows some tendency to mimic carbon by formmg 
chains of atoms, leading to the formation of 
hydrides, chlorides, and oxy-acids contaming several 
atoms of sulphur Both sulphur and selenium also 
present interesting phenomena of allotropy Sub- 
jects such as these, as well as the vast range of data 
that have resulted from the mtensive study of 
compounds such as sulphur dioxide and sulphuric 
acid, are adequately covered in the new volume 
On the other hand, it 1s difficult to discover any 
reference to the ' parachor', smce references to 
molecular volume and surface tension are not 
followed by data for this derived function The 
retention of formule which represent sulphur and 
oxygen as being joined by a non-pola1 double bond 
follows naturally from this point of view, but 1s 
definitely misleading ın view of the evidence pro- 
vided by Sugden and by Phillips that this link 1s 
semi-polar—a rule to which no exception has yet 
beenfound The formule thus retained are historic- 
ally correct, but create a ' pre-War atmosphere, 
which is not justified by the up-to-date character 
of the text 

Dr Mellor 1s to be congratulated on the progress 
which he has made, since he has now covered nearly 
all the elements except those which occupy the 
eighth column of Mendeléeff's table These mter- 
esting and important elements will, however, prob- 
ably call for two, uf not three, additional volumes, 
before the task which the author has set himself 
can be finished Even at this late stage, ıt may 
perhaps be useful to suggest that the page headings 
might be employed to mdicate the contents of the 
sections into which each chapter 1s divided, mstead 
of repeating the name of the element at the head 
of each page—for example, more than 300 t1mes m 
the case of sulphur T ML. 
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Our Bookshelf. 


Anthropology and Archeology. 


(1) The Circle and the Cross a Study wn Continuity 
By A Hadrian Allcroft In 2 volumes Vol 2 
The Cross Pp vu+454+4 plates (London 
Maemillan and Co , Ltd , 1930) 12s 6d net 

(2) The English Parish Church By A R Powys 
(The Enghsh Heritage Series) Pp xix-4165 
(London, New York and Toronto Longmans, 
Green and Co , Ltd , 1980) 3s 6d net 


(1) In the first volume of this work, which was pub- 
lished separately, the author made a study of the 
tradition of the pagan circle In the second, which 
appears after his death, he has turned to the cross, 
the early Christian church in Britain and Ireland, 
and traces 1ts relation to the antecedent circle His 
thesis 1s that paganism and Christianity, both being 
cults of the dead, the converts to the new faith 
continued to worship at the old holy places, the 
mounds and burial-places of the dead, which be- 
came the site of the Christian church, and to use 
them as the place of interment and of assembly for 
the discussion of the affairs of the community and 
for games, feasts, and fairs On a review of the 
evidence, the author makes out a strong case for 
carrying this continuity much further 1n detail than 
has been done before The identity of the places 
of worship of Christianity and paganism has been 
frequently argued , 1t 1s supported by the letter of 
instruction from the Pope to Mellitus permitting 
the use of pagan shrines for Christian worship, even 
if other evidence did not point ın the same direction 
Mr Allcroft has greatly extended the field in which 
continuity of practice and belief must be allowed 
On certain points, however, he has pressed his 
theories rather far, as he himself would have been 
the first toadmit His assumption of a widespread 
Celtic influence ın the area of the Saxon church 
solves many of his problems, but ıt would be hard 
to prove 

(2) In “ The English Parish Church " Mr Powys 
has given an account of the church as an institution 
in. the rural hfe of the past, for the benefit of over- 
seas visitors and those of our own public whose 
interest has been aroused by the efforts now being 
made to preserve any relics of an earlier day Un- 
hke Mr Alleroft, he holds to the manorial origin 
of the parish church, and makes the early Saxon 
church his starting-pomt His chapter on the 
secular uses of the church building may profitably 
be compared with the treatment of the same sub- 
ject in Mr Allcroft’s book 


A Book of the Basques By Rodney Gallop Pp 
xn +294+16 plates (London Macmillan and 
Co, Ltd , 19380) 15s net 


Mr GarnrnoP views the Basque with the eye of a 
realist He heartily condemns imaginative at- 
tempts, on insufficient acquaintance, to portray 
him as a romantic relic of a vanishing race In- 
stead, he finds him a reserved, unimaginative 


individual, with a strong sense of humour and 
a pronounced bias towards independence, very 
markedly shown 1n his attitude towards his Spanish 
neighbours in past history | While 16 1s true that 
the Basque ıs vanishing, ıt 1s not the race but 
the culture that 1s disappearing <A vigorous com- 
mercial and industrial activity carnes with it 
development on hnes that are purely Spanish It 
is remarkable that this energy shown by the 
Basques on the south side of the Pyrenees 1s not to 
be found among the French Basques 

Mr Gallop does not profess to solve the philo- 
logical and ethnological problems of the race For 
the benefit of his readers, he summarises the 
theories which have been put forward, just as he 
describes the country and some of the salient events 
in Basque history, 1n order to provide a background 
for and an insight into Basque character His 
main interest is the primitive culture of the people, 
and particularly their songs, plays, music, dances, 
legends and superstitious behefs AJl these he 
describes ın considerable detail and analyses with 
penetrative insight These chapters of Mr Gallop’s 
book will repay detailed examination It ıs evı- 
dent that the Basque has a great power of as- 
simulation as well as of improvisation The result 
is that, while borrowing from outside sources (the 
origin of some of the folk-music 1s to be recognised 
at once as some popular air from another counti y), 
the element borrowed has been moulded to conform 
to a perfectly definite racial type On the other 
hand, the folk-dances present many features of a 
very primitive character, which Mr Gallop, without 
doubt rightly, ascribes to a primitive spring ritual 


The Bronze Age By Prof V Gordon Childe 
Pp xu+258 (Cambridge At the University 
Press, 1930) 8s 6d net 


Pror CHILDE’s book on the Bronze Age 1s modest 
In appearance , but that ıs no criterion of 1ts merit 
He has given his readers what might well be termed 
a complete handbook of the period, having ın view 
the needs of the beginner and that useful person, 
the general reader He takes up the story of pre- 
history where 1t was left by Mr M C Burkitt in 
* Our Early Ancestors”, and begins with the 
discovery by early man that certam kinds of stone 
are susceptible to treatment by heat—the discovery 
of metal working From this germ he traces the 
development of Bronze Age culture, highly elabor- 
ated 1n technology and art and relatively advanced 
in its system of commercial and international com- 
munication 

The general sketch of cultural conditions 1s fol- 
lowed by asection on the typology of the Bronze Age, 
in which the various classes of objects of material 
culture are passed 1n review and the development 
of each within the period ıs followed up — Finally, 
the history of cultural groups and cultural move- 
ments ıs traced ın so far as this may be deduced from 
the material provided by archeological discovery 
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It is scarcely necessary to say that Prof Childe's 
treatment of his subject matter 1s thorough and 
individual His unrivalled knowledge of the 
archeology of the Danubian area enables him to 
speak with authority on the obscure racial or, as 
he would prefer to put ıt, cultural group move- 
ments at the beginning of his period He has an 
interesting if not very conclusive chapter on the 
races of the Bronze Age, but his most interesting 
point 1s his conviction of the persistence of Bronze 
Age peoples through later periods — It 1s more than 
probable that he 1s correct, but he 1s no less apt 
in pomting out that in Britain, at any rate, much 
research 1s necessary before a definite conclusion 
can be reached | Especially 1s this true of the bear- 
ing of folklore on the question 


Decoratwe Patterns of the Ancient World By Sir 
Flinders Petrie Pp 17+88 plates (London 
British School of Archeology in Egypt , Bernard 
Quaritch, Ltd , 1930 ) 


Turs volume 1s intended to serve as the first out- 
hne of an index to “all the decorative imaginings 
of mankind ", an undertaking indeed of no httle 
magnitude Here, however, certam limitations 
are observed Much sufficiently known already 
1s avoided , the time-series limit 1s set at A D 1000, 
the examples are drawn only from Europe and 
western Asia (especially Egypt, Mesopotamia, and 
the Mediterranean), with their links in other lands 
Sur Flinders Petrie here touches again on the value 
of decorative design as presumptive evidence of 
connexion between the designers, where histone 
connexion between the designs can be traced, on 
the ground that purely decorative design has no 
stimulus of pressure towards use or invention such 
as that which underhes an essential obviously 
needed This principle is illustrated often when 
designs are brought together, as they are here, 
arranged under their classes Among them, per- 
haps the most striking example 1s that with which 
the series opens, a central figure with an attendant 
pair of lions, wolves, or other animals, one on 
either side This ıs one of the earliest motives of 
Egypt and Mesopotamia which persists through 
the ages down to the present day, when 16 appears as 
the lion and the umicorn of the Royal Arms and in 
the supporters of armorial coats 


Biology. 


An Introduction to Vertebrate Embryology By Prof 
H L Wieman (McGraw-Hill Pubheations ın 
the Zoological Sciences) Pp x+411 (New 
York McGraw-Hill Book Co, Ine , London 
McGraw-Hill Publishing Co, Ltd, 1930) 20s 
net 


THERE can be no doubt that the easiest approach 
to the study of vertebrate anatomy 1s the develop- 
ment of the embryo and its organogeny In recent 
years, in American colleges and universities, there 
has been a tendency to relegate certam ot the 
initial subjects of the crowded medical curriculum 
to the two pre-medical years of study, and to com- 
bine the teaching of embryology with comparative 


anatomy and histology Thus a wider and more 
generalised field can be covered than 1s permissible 
in human embryology alone In the book under 
review, considerable space has been devoted to 
questions of general development, cytology, and 
the early development of Amphioxus and the frog 
Reference 1s made to some of the more recent work 
of Spemann, Mangold, and. Marx on ' organisms ' 
or embryo-forming materials 

As regards the remainder, the treatment of the 
development of the chick, pig, and man follows 
conventional lines and draws for its inspiration 
upon Lilhe's “ Development of the Chick” and 
the “ Contributions to Embryology " of the Car- 
negie Institution of Washington Throughout, ıt 
has been the aim of the author to direct attention 
to the experimental aspects of the subject, and 
to make the descriptive material of the book 
complement the work in the laboratory, for 
which a manual has been prepared and published 
separately 

The illustrations are not all that might be desired 
In the case of those of the development of the 
human venous system (Figs 161-163) the differentia- 
tion of the components 1s not made sufficiently 
clear to aid the student in understanding what 1s 
a rather complicated series of steps It 1s doubtful, 
too, whether the substitution of “ sudorrparous ” 
for “ sudorifie" as applied to the human sweat 
glands is an 1mprovement ın terminology 


Histological and Illustratwe Methods for Entomo- 
logsts By Dr H Eltrmgham — With a Chapter 
on Mounting Whole Insects, by H Britten Pp 
x1+139 (Oxford Clarendon Press, London 
Oxford University Press, 1980 ) 7s 6d net 


In the space of 140 pages, Dr Eltrmgham has 
been successful in furnishing a concise yet lucid 
account of the standard methods employed in the 
study of the anatomy and histology of imsects The 
initial chapters of the book are devoted to a de- - 
scription of the apparatus and materials required 
for the cutting and staining of sections — There 1s a 
useful chapter on the dissection and preparation of 
the genitalia, the characters of which are now ex- 
tensively used by systematists for the differentia- 
tion of species Of not the least 1mportance 1s the 
chapter on the mounting of small entire insects, con- 
tributed by Mr H Britten, who recommends a 
method which 1s at once simple, effective, and tıme- 
saving 

Every biologist recognises that good illustration 
is the handmaiden of morphology, and the entomo- 
logist with a bias towards anatomy will be en- 
couraged to learn that there are several mechanical 
aids that can be used 1n preparing drawings of his 
subjects that render the lack of a natural artistic 
ability a matter of minor importance In teaching 
structural complexities of individual msect parts, 
models have a decided value, and the author has 
shown how simple models can be prepared at very 
httle cost ^ Useful hints on the colouring of lantern 
shdes and photographs are also supplied for the 


benefit of those who are called upon to lecture on c 


entomological topics 
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Although ıt was the admitted intention of the 
author to cater for the needs of the amateur entomo- 
logist with no laboratory training, the book will also 
prove a useful guide to those who have adopted 
entomology as a profession A EC 


Couleurs et pigments des étresvivants Par Dr Jean 
Verne (Collection Armand Colin Section de 
biologie, No 123) Pp 219 (Paris Armand 
Cohn, 1930) 10 50 francs 


AT every turn the students of natural history and 
of biology are compelled to consider the colora- 
tions of animals, and the first essential 1s to know 
what are the physical and chemical characters of 
the pigments with which they have to deal—and, 
if possible, how they are produced Some pig- 
ments are excretory, others for respiration, others 
for nutrition, and others to fix energy (chlorophyll) 
Living matter has a colour of its own and there 
are pigments in the blood and other internal tissues, 
in special pigment cells, usually provided with 
pseudopodia, and in the exoskeletons of animals 
Plants have chlorophyll and the colours m fruits 
are especially interesting Then there are colours 
due to reflection, to refraction, and to ight decom- 
position Lastly, an animal may be coloured by 
its food The discussion from the point of view of 
protective coloration is very short, but it 1s un- 
necessary, since the facts relating to all types of 
colour are given succinctly so that the student may 
judge for himself We recommend this as a book 
useful to and within the means of every biologist 
It has an excellent bibhography 


Chemistry 


Recent Advances in Physical and Inorganic Chem- 
astry By Prof Alfred W Stewart Sixth 
edition Pp xı +387 +5 plates (London, 
New York and Toronto Longmans, Green and 
Co, Ltd , 1930) 18s net 


THE new edition of Prof Stewart’s ‘Recent Ad- 
vances " provides striking evidence of the rapidity 
with which fundamental facts and theories of 
physical and morganic chemistry have developed, 
since there 1s scarcely a single topic in the whole 
volume which could have been foreseen when the 
first edition of the book was issued ‘Thus, the 
foreground of the picture ıs now occupied by hne 
spectra and X-ray spectra, and the background 
by band spectra and Tesla-luminescence spectra , 
whilst the centre 1s devoted mainly to radioactivity, 
positive rays, and other aspects of the problem of 
atomic structure Amongst these chapters on 
atomic physics, there are interpolated a few of a 
more chemical character, dealing with newly 
discovered elements, with various forms of active 
hydrogen, and with some new hydrides This 
gives to the book the character of a very modern 
inorganic chemistry, but the inclusion of physical 
chemistry ın the title ıs definitely misleading, since 
there 1s no reference of any kind to recent advances 
in this field (as ıt ıs commonly defined), with the 
exception of a belated chapter on “ The Donnan 
Equilibrium ", which might have appeared in an 
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earhDer edition of the book, but ıs now wedged 
uncomfortably between chapters on ‘ The Periodic 
System " and “ Some Flame Reactions ”’ 

Whilst, therefore, Prof Stewart has provided an 
up-to-date report on atomic physics and related 
topics, 1t would be a reducto ad absurdum to pre- 
tend that a book in which dipole moments and 
strong electrolytes are not mentioned can serve 
as a guide to the very real advances which have 
been made in physical chemistry since the War 
It should, however, be made clear that 1t 1s the 
title of the book that 1s at fault, and not the con- 
tents, since these are full of interest and contain 
many valuable references to work which 1s only 
beginning to find a place in the systematic text- 
books of morganic chemistry 


The Study of Crystals a General Introduction By 
I V Barker Pp xvi+137 (London Thomas 
Murby and Co, 1930) 8s 6d net 


IT is greatly to be hoped that science teachers will 
respond generously to Dr Barker's efforts to miti- 
gate the ill-effects of specialisation 1n science The 
subdivision of natural science 1nto several branches, 
while unavoidable 1n consequence of the extension 
of scientific knowledge, 1s unfortunate The teacher 
should endeavour to treat science as a unit so far 
as possible, that his pupils' knowledge may be built 
on the broadest possible foundations But when 
1t comes to the study of crystaline matter, he 1s 
chary of handhng a subject he has never been 
taught Dr Barkers book should assist him 
greatly, mdicating how a study of crystals may 
readily be incorporated into the usual courses in 
chemistry and physics Moreover, benefit will be 
felt ın the teaching of solubility and other phase- 
rule relations, heat and hght, and the concept of 
isomorphism and polymorphism and the hke 

Of the value of such a course to the pupul, .no 
one can doubt who has met the numerous examples 
in physical chemistry where the slightest experience 
in the study of crystals under the microscope would 
have avoided grave error To those workers who 
have not had the benefit of such experience or 
instruction, the book may be cordially recom- 
mended , ıt should help to dispel the illusion that 
crystallography 1s essentially and necessarily a 
matter of difficult trigonometry and of no practical 
value M H H 


A Text-book of Organw Chemsiry By Dr A F 
Holleman Seventh English edition, completely 
revised with the co-operation of the Author 
Pp xx+594 (New York John Wiley and Sons, 
Ine , London Chapman and Hall, Ltd , 1930 ) 
l7s 6d net 


THE great success of Prof Holleman's text-book, 
of which thirty-seven thousand copies have been 
issued ın all and 1n nine languages, 1s certainly in 
part due to the pomt of view which the author 
expresses in the preface to the present edition 
“ So long as there 1s a public to buy it,” he says, 
“a novel can be reprinted unchanged, but even 
with an interval of only a few years between 
successive issues, each new edition of a text-book 
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of chemistry needs not only careful revision, but 
also the rewriting of some of its chapters ” Prof 
Holleman has taken mto account the recent 
advances in the subject, mcluding the constitu- 
tion of the dioses, enzymes, and particularly the 
applications of physical chemistry to organic 
chemistry—a feature which has always been note- 
worthy in previous editions More attention ıs 
given to fundamentals than in most text-books, 
and in its present form the book 1s by far the best 
treatise for students which is available Its use 
wil make the subject mteresting and provide a 
stimulus for further study 


The Structure of Swwates By Prof W L Bragg 
Pp 69 (Leipzig  Akademische Verlagsgesell- 
schaft m b H., 1930) 5 gold marks 


Ir is unnecessary to insisb on the significance of 
this monograph from the point of view of the 
crystallographer Under its somewhat unmviting 
title ıt does, however, also include much of interest 
to the chemist, the points of similaiity and dıs- 
similarity between the silicon-oxygen complexes 
which are of such importance in the morganic 
world and the carbon chains and rings of organic 
compounds appearmg clearly Other matters 
of importance which are dealt with are the 
correct formule for silicates—the atomic com- 
ponents should be expressed on the basis of a 
constant number of oxygen atoms characteristic 
of the type of structure—and Pauling’s ideas 
upon valence, with the not dissimilar rules for the 
build of structures which have been developed by 
W L Bragg and Goldschmidt One feels after 
reading this book that ıt was a hopeless task to 
attempt to unravel crystal structure without the 
help afforded by X-rays, but that now full de- 
scription of all crystals 1s likely to be accomplished 
in the not remote future 


Engineering. 


Johnson's Materials of Construction 
Prof M O Withey and James Aston Edited 
by F E Turneaure Seventh edition Pp 
xxu+859 (New York John Wiley and Sons, 
Ine , London Chapman and Hall, Ltd , 1930 ) 
30s net 


TRE application of scientific discoveries to engineer- 
ing practice geneially only becomes possible when 
new technique and new materials have been 
developed which make possible the application 
During the last century great advances have been 
made in engmeering, and the success achieved has 
in no small measure been dependent upon the find- 
ing of new materials, developments of accurate 
methods of testing the properties of materials under 
ordinary and high temperatures under static and 
repeated stresses, and how these properties are 
affected by heat treatments and manufacturing 
conditions Further, the materials that are used 
in the largest quantities 1n modern engineering are 
irons and steels, which are subject to rapid corro- 
sion in many atmospheric conditions, and thus 
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where possible such metals, as well as the timbers, 
have to be protected by suitable coverings 


The volume before us, after a preliminary study 


of the mechanics of materials, describes the 
machines and appaiatus required for the carrying 


out of the many types of tests used m modern 
engineering practice, and then proceeds to deal with 
various types of structural materials in detail 
Iimbeis, cements, concrete, building stones, struc- 
tural clays, ferrous and non-ferrous alloys are dis- 
cussed Constitutional diagrams are given of the 
copper-zine and copper-tin alloys, and interesting 
chapters are devoted to the effect of heat treatments 
and the form on the properties of metals Clearly 
drawn diagrams illustrating these properties, and 
excellent photomiciographs showing the structure 
of metals produced by various treatments, are 
given Chapters are devoted to the preservation 
of timbers and the corrosion of metals 

The book 1s excellently printed, the diagrams are 
clear, and the work should prove of great service to 
engineering students as well as to those 1n practice 


for Hnguneers and Enguneening 
Students By Prof F C Lea Fifth edition. 
Pp xu+775 (London Edward Arnold and 
Co,1930) 21s net 


IN the course of twenty-two years, since its first 
appearance, Prof Lea's work has passed through 
five editions, with intermediate reprints—a fact 
which eloquently speaks for the popularity and 
acceptability of the volume to students of the 
subject It has grown considerably in bulk since 
the present writer reviewed 16 in NATURE 1n 1908, 
and now numbers nearly 800 pages Designed to 
cover the vast field of engmeermg practice com- 
prised in the modern science of hydraulics, the ex- 
pansion 1s scarcely to be wondered at, and, indeed, 
in turning over the leaves, one does not find that 
there 1s any inclusion of mappropriate material or 
pleonasm of treatment 

Nearly a fifth of the volume is devoted to a 
consideration of turbine and water-wheel problems, 
and another important section of 130 pages 1s ab- 
sorbed ın a consideration of the subject of centri- 
fugal and reciprocating pumps While the subject 
as a whole is treated comprehensively and as 
analytically as one might reasonably expect m a 
volume which aims at serving the needs of students, 
1t 1s possible, of course, to point to some matters ın 
which there 1s room for inclusion of material The 
treatment of flow in pipes and channels 1s full, but 
there ıs no mention to be found of Dr Herbert 
Chatley’s researches 1n connexion with the Whang- 
poo and Yangtse rivers, or more than a meagre 
reference to the striking conclusions in Barnes’ 
“ Hydraulic Flow Reviewed ", which the present 
writer came across on a first perusal, but failed to 
trace afterwards by means of the mdex Indeed, 
the index 1s a httle defective on several pomts 

These, however, are minor details Takmg it 
as a whole, Prof Lea's work is a substantial 
and serviceable contribution to the literature on 
hydrauhes, and, as heretofore, will be found an 
extremely useful guide to the practitioner, as well 
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as to the student The book 1s admirably produced 
and the diagrams are clear and distinct 


The Elementary Principles of Wireless Telegraphy 
and Telephony By R D  Bangay Third 
edition, revised by O F Brown Pp xu+268 
(London  Ihffe and Sons, Ltd , 1930) 10s 6d 
net 


To anyone desirmg instruction ın the principles 
underlying the working of modern radio apparatus 
this work ean be recommended It ıs necessary 
to have a working knowledge of electricity and 
magnetism and the principles of wave motion 
This is given first, and then we have chapters on 
aerials, receivers, masts, thermionic valves, and 
triodes— their use as amplifiers being explained 
There ıs a good chapter on the frequency stabilisa- 
tion of transmitters, descriptions beng given both 
of control by tuning-forks and by quartz oscillators 
The design of a modern broadcast radio receiver 1s 
fairly fully described, and also the use of ac and 
dc elmuinators 

Stress 1s laid on the danger of amateurs using 
home-made all-electric sets which are connected 
directly with the public electric supply mains 
There 1s always a risk that sooner or later one of the 
outers of the public supply mains may make con- 
tact with earth, thus raising the potential of the 
middle main to 200 volts or more In this case there 
is a real risk from shock, and the fire risk ıs also 
serious The Institution of Electrical Engineers 
publishes regulations showing how these risks can 
be obviated Thereis a chapter on radio direction- 
finding which gives in httle space a description of 
the Belhni-Tos: and the Robinson systems The 
final chapter discusses the propagation of waves 
and the causes and effects of atmospherics The 
lower 10nised region of the atmosphere produces 
little attenuation on very short waves, and hence 
short waves which suffer multiple reflections be- 
tween the 1onised layer and the earth frequently 
travel better by day than by mght No method 
of eliminating entirely the effects produced by 
atmospherics has yet been found 


Alternateng Current Electrical Engineering By W 
Tolmé Maccall Second edition Pp vui-496 
(London Unversity Tutorial Press, Ltd , 1930 ) 
15s 


Tus book can be recommended to students reading 
for the B Se examinations of the University of 
London It gives the necessary groundwork for 
the electrical technology required in the examina- 
tion Very httle knowledge of the calculus 1s re- 
quired, and the author's aim has been to make the 
theoretical part of the subject easily mtelligible to 
the average student This naturally prevents him 
discussing many of the difficulties that arise He 
gives, however, a fair number of references to 
advanced books and papers We were pleased to 
notice that he has brought the nomenclature into 


line with the British Standard Glossary (published | ın turn with masonry bridges, 


by the BES A) The word ‘ capacitance ’ mstead 
of ‘capacity’ (electrostatic) seems now to be 
generally adopted 
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The chapter on harmonie analysis 1s rather brief 
No clear distinction 18, drawn between the Fourier 
analysis and the Lagrange method of interpolation 
Perry’s method 1s an example of the former and 
Runge’s method of the latter We thmk the best 
and most accurate way of analysing a wave 1s to 
apply the modern formule for mechanical quadra- 
ture to the Fourier integrals It 1s pointed out that 
various authors followmg the mterpolation method 
of Runge have given ‘schedules’ to facilitate the 
calculations when the harmonics have to be calcu- 
lated to the eleventh or beyond One authority 
quoted divides the half-period into 26 ordinates and 
then gives a schedule for getting the first 25 har- 
monics inclusive It seems to us that this would be 
a waste of labour The values of the harmonics 
above the ninth obtamed ın this way would prob- 
ably be inaccurate, unless 1t so happened that no 
harmonics greater than the twenty-fifth were 
present 


Easy Lessons mn Television By Robert W 
Hutchinson Pp vu+175 (London Unver- 


sity Tutorial Press, Ltd , 1930 ) Is 9d 


IT seems fairly certain that television will have a 
great future, but, hke all inventions, 1t 1s difficult to 
predict when 16 will become commercially success- 
ful Of the systems 1n use, that invented by Baird 
seems to have made the greatest progress, and this 
little book gives an excellent description of ıt in 
non-technical language Perhaps too much stress 
is laid 1n the opening chapter on the atomic nature 
of electricity It ıs not very instructive to quote 
numbers beyond our comprehension A clear 
description 1s given of the photoelectric cell, which 
enables a varying hght scattered by the object to be 
‘televised’ into a varying current of electricity 
The varying currents can then be changed by a neon 
lamp to a fluctuating hght which can be received 
on a screen , for television, neon 1s found to be the 
best gas to use, as ıt responds instantaneously to 
changes 1n the current 

The thermionic valve and the radio receiving set 
are described, and the book finishes with a de- 
scription of the televismg of a silent film (called 
telecinematography), television ın the theatre, and 
telephotography The Siemens system 1s used by 
the Post Office for transmitting pictures to Germany 
and Denmark, the Belin system 1s largely used in 
France, and the Bell system in the United States 


Modern Bridge Construction a Treatise selling 
forth the Elements of Bridge Design and allus- 
tratung Modern Methods of Construction By F 
Johnstone Taylor Pp xu+235 (London 
Crosby Lockwood and Son, 1930 ) 15s net 


A SHORT treatise on any branch of engineering 
may serve as an introduction to the subject, as 
a handy book of reference, or as a guide to the 
latest practice The book under notice may well 
do all these In twelve chapters the author deals 
small steel bridges, 
trussed girders, guder-bridge construction, steel 
bridges, constructional details, steel-arch bridges, 
swing bridges, lftmg bridges, erection methods, 
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ferro-concrete bridges, and suspension bridges The 
aim of the book in the first place 1s to meet the 
needs of the average civil engmeer, who requires 
some knowledge of bridge design, and of the ex- 
amination candidate It covers the ground in a 
plain, straightforward manner The use of higher 
mathematics has been avoided so far as possible, 
the diagrams are clear, and there are numerous 
references to recent bridge construction as described 
in the Engineer, Engineering, and other journals 


Geography 


Cornwall a Survey of tts Coast, Moors and Valleys, 
with Suggestions for the Preservation of Amenities 
Prepared by W Harding Thompson for the Corn- 
wall Branch of the Council for the Preservation of 
Rural England With Notes on the Antiquities 
of Cornwall, by Charles Henderson Pp xix + 
130 +42 plates (London University of Lon- 
don Press, Ltd , 1930) 17s 6d net 


ANOTHER handsome, well-illustrated quarto has 
been added to the hbiary dealing with the preserva- 
tion of English landscape The suggestions of 
most general importance are those relating to the 
coast Support ıs given (so faz as concerns Corn- 
wall) to the proposals which have been made to the 
National Park Committee, that ın Cornwall and 
the opposite peninsula of Pembrokeshire the 
National Coast Parks of Britain should be situate 
In the opinion of the authors of the Cornwall 
survey, ‘ The formation of a National Coastal Park 
would afford lasting benefit to visitors from urban 
centres, and incidentally 1t would benefit a county 
suffering from acute 1ndustrial depression ” 

The frontages for coastal parks, shown m a 
special map, are nearly the same as those suggested 
1n my evidence to the National Park Committee and 
my book upon the subject , but the authors of the 
present survey haveimproved upon those suggestions 
1n one impoitant particular, namely, by extending 
farther inland the proposed coast park on the west 
of St Ives, so as to include the district of pre- 
historic monuments which here, as 1n the Pembroke- 
shire promontories, add greatly to the romantic 
interest of the scene The recommendation also 
that steps should be taken “ with a view to keeping 
open a public footpath all round the coasts of 
Cornwall’? 1s welcome ‘This ıs, 1ndeed, a matter 
which should engage the immmediate attention of 
local authorities 1n every maritime county 

VAUGHAN CORNISH 


Grundzuge der Physwogeographe Mit Benutzung 
von W M Davis Physical Geography und der 
deutschen Ausgaben, zum Gebrauch bem 
Studium und auf Exkursionen Neu bearbeitet 
von Prof Dr Gustav Braun Band1 Spezielle 
Physvogeographte Pp xu+178 8 gold maiks 
Band2 Allgemeine verglerchende Physrogeographie 
Dritte Auflage Pp xu+256 10 gold marks 
(Leipzig und Berlin B G Teubner, 1930 ) 


PROF BRAUN has based this small text-book of 


physical geography on the well-known volume of 
Prof W M Davis which first appeared in 1889 


and afterwards was translated to German ‘The 
work" has undergone thorough revision, which 
entailed rewriting several of the sections, including 
those on weather and climate It covers the whole 
groundwork of the subject, including the distribu- 
tion of vegetation Some of the original ilustra- 
tions remain, but many are new or derived from 
various sources, and their excellence 1s one of the 
best features of the book Particular attention 
has been paid to reference to original sources and 
each section has copious reference to books and 
papers A glossary of English and German techni- 
eal terms 1s a useful addition The book should 
prove of great value to students, and fully equals 
any work of the same standard now available in 
English 


Death Valley the Facts 
Pp 1x%4+155+16 plates (Stanford University, 
Calf Stanford University Press, London 
Oxford University Press 1930) 16s net 

Grand Canyon Country By M R Tillotson and 
Frank J Taylor Pp vm+108+15 plates 
(Stanford University, Cahf Stanford Univer- 
sity Press, London Oxford University Press, 
1929) 9s net 


THESE two small and beautifully produced volumes, 
although they bear no indication of belonging to 
any series, have considerable resemblance in their 
point of view and scope Neither deals with new 
material nor 1s 1n the nature of a personal narrative, 
but both give useful summanies of facts of history 
and physical conditions They are, in short, 
handbooks of scientific information The volume 
on the Death Valley is the fullest and contaims 
useful chapters on plant and anımal lıfe, 1n addition 
to sections on physical geography and geology 
Each volume has some well-chosen photographic 
illustrations and a ‘ cartograph’ or pictorial map 
printed on the end papers That of the Grand 
Canyon country is so full of whimsical pictures , 
scattered over the map that a popular use of the 
volume ıs suggested The Death Valley map has 
no flights ın imagination 


By W A Chalfant 


Geology 


Geochemie wn ausgewahlien Kapiteln Von W J 
Vernadsky Autorisierte Ubersetzung aus dem 
Russischen von Dr E Kordes Pp xn-« 
370 (Leipzig Akademische Verlagsgesellschaft 
m b H, 1930) 25 gold marks 

CLARKE'S wvaluable “ Data of Geochemistry " 

is justly so highly esteemed, especially ın Enghsh- 

speaking countries, that there has been a natural 
tendency to regard 16 not only as an indispensable 
compilation of data but also as a standard ex- 
position of geochemistry itself Only recently has 
this tendency been checked by giowmg acquaint- 
ance with the briluant work of Fersman, Ver- 
nadsky, and Goldschmidt A most useful and 

Wuminating httle book was published m French 

by Vernadsky in 1924 under the title “La Géo- 

chimie " In 1927 a revised translation appeared 

m Russian, and now a thud and greatly enlarged 
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edition has become available, this time in German 
After an historical mtroduction, the mode of 
occurence of the chemical elements 1n. the earth's 
crust 1s passed in review, with special 1eference to 
their concentiated or dispersed distribution m the 
successive earth-shells, including that of the 
biosphere The succeeding chapters deal ın great 
detail with the geochemistry of manganese 
with silicon and silicate minerals, including the 
parts played by compounds of aluminium and 
iron and the significance of the colloidal state , 
with the carbon cycle and the geochemical activities 
of living organisms , and finally with the distri- 
bution of the radioactive elements and their rela- 
tion to lead and helium and the eaith's thermal 
history The book concludes with an excellent 
annotated bibliography and indexes of authors and 
subjects 

The authoi 1s to be congratulated on a woik of 
fascinating interest, umbued throughout with the 
spimit of research, and touching everywhere on 
points of great 1mpoitance to geology and chemistry 
that are generally passed over ın more formal text- 
books As thiee other languages have already 
had ther turn, we may perhaps be allowed to 
express the hope that when the fourth edition 
is prepared it may be published in Enghsh Its 
welcome Is already assured 


American Mesozoic Mammaha By George Gay- 
lord Simpson — (Memows of the Peabody Museum 
of Yale Unwersity, Vol 3, Part 1) (Published 
on the Othniel Charles Marsh Publication Fund ) 
Pp xv--235 (82 plates) (New Haven Yale 
University Press , London Oxford Univeisity 
Press, 1929) 5 dollars 


Tas work forms a companion volume to the same 
author's monograph on the European Mesozoic 
mammals which was published m 1928 as a cata- 
logue by the Trustees of the British Museum In 
the present volume the author has rounded off his 
investigations by a description of the pre-Tertiary 
mammals of the American continent While there 
are here no faunas at present known quite so early 
as the Rhetic and Middle Jurassic of the Old 
World, there are, on the other hand, at least a few 
places where Cretaceous mammal remains occur 
A knowledge of what happened in this period 1s so 
essential to our understanding of the evolution of 
placental and marsupial lines, and the localities and 
their yield’ of specimens so scarce that the dozen 
genera of marsupials and three of placentals here 
catalogued by Dr Simpson acquire considerable 
importance 

A large part of the general description of the six 
Mesozoic orders of mammals has already been given 
in the British Museum Catalogue, where also 
questions as to their reptilian origin and their inter- 
relationships are fully discussed To this every 
reader of the present memoir will have to refer 
The two works with ther excellent plates and 
figures, and the sound and workmanlike treat- 
ment of the subject, form an admirable and useful 
treatise 
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Lwmestones ther Origins, Distribution and Uses 
By Dr F J North Pp xxm+467 (London 
Thomas Murby and Co , New York D Van 
Nostrand Co, 1930) 16s net 


Few people realise the importance of the part 
played by hmestone in the economic hfe of the 
nation It enters mto nearly every phase of human 
industry, and on ıts varied uses Dr North has 
written a most interesting and readable book 
No aspect of the subject appears to have escaped 
his attention, he deals with the origin of lme- 
stones and their distribution in the various geo- 
logical formations 1n such a manner as to make the 
book an excellent introduction to the science of 
geology, and ıt may be recommended confidently 
to the general reader who desires to know some- 
thing of the history of the earth The book 1s 
profusely wlustrated, and to each chapter is ap- 
pended a lst of references which form a useful 
bibhography of the subject 

As evidence of the care taken by the author, the 
book ıs 1emarkably free from errors One, however, 
may be pointed out On page 242 ıt 1s stated that 
the lower part of the Speeton Clay “1s of Jurassic 
age (corresponding to Portland and Purbeck Beds)" 
A similar mistake 1s to be found on page 185 There 
are no marine representatives of the Portland and 
Purbeck rocks ın Yorkshire, the beds referred 
to by Dr North are now placed in the Lower 
Cretaceous 





Mathematics 


Theory of Functionals and of Integral and Integro- 
Differential Equations By Prof Vito Volterra 
Edited by Prof Lmgi Fantappié Authorised 
translation by Miss M Long Pp xiv+226 
(London, Glasgow and Bombay Blackie and 
Son, Ltd , 1930) 25s net 


Tus translation of lectures, delivered in 1925 before 
the University of Madrid and since corrected and 
improved by the author, gives a concise survey of 
‘functionals ’, first studied by him in 1887 under 
the name of “functions depending on other 
functions ", and later called “ functions of lines ”’ 
The first chapter gives definitions, properties of 
functionals, and operations performed on them 
The second chapter treats of problems of the 
functional calculus and in particular of integral 
equations Then follows a chapter on the extension 
of the concept ‘ analytic function’ to functionals 
and, more particularly, extensions of the Riemann 
and Cauchy theories of conjugate functions in the 
zy plane to conjugate functions in space The 
fourth chapter treats of the composition and 
permutabihty of functions, and leads to an exten- 
sion of the concept ‘ power-series of a vauiable ' to 
functionals The fifth chapter deals with integro- 
differential equations and functional derivative 
equations and their relations to the Hamulton- 
Jacobi theory, the new quantum electro-dynamics, 
and Green’s functions The last chapter gives a 
summary of the applications of functionals to a 
variety of topics , 1n order to give some idea of the 
wide range of the subject matter of the lectures we 
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may mention the calculus of variations, oscillations 
of lakes and membranes, and hereditary problems 
in dynamics, elasticity, and electromagnetism 

As the treatment 1s very concise, and detailed 
proofs are rare, the book ıs difficult to read but 
full bibhographies appended to the various chapters, 
frequent references ın the text, and an excellent 
translation will no doubt prove of great assistance 
to the reader No one interested in the topics 
dealt with can afford to ignore this work by one of 
the most prominent Italian mathematicians 


Vectorial Mechamcs By Prof Lous Brand 
Pp xvu+544 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
19380) 25s net 


THE book before us 1s intended as “ an introductory 
text-book on mechanics for students of engineering 
and physics”? Tt fulfils the first of these functions 
perfectly, in so far as ıt includes a great number of 
problems and worked examples chosen from topics 
of special interest to engineers Physicists, how- 
ever, are not so well catered for, and unfortunately 
some of the fundamental principles are not given in 
a form sufficiently general for the purposes of 
modern physics Thus, Newton’s Second Law 1s 
stated only for invariable masses, and the Third 
Law only for central forces, no provision being 
made for extensions to relativity problems and to 
electromagnetic systems 

These are but shght blemishes on an otherwise 
excellent book which should prove of great use to 
engineering students Vector methods are used 
freely and are sufficiently explamed m two chapters 
on vector algebra and vector calculus A chapter 
18 devoted to three-dimensional statics, and i6 ın- 
cludes an elegant method of reducing the general 
system of forces, first to two forces and then to a 
force and couple There 1s a long chapter on the 
kinematics of plane motion with applications to 
linkages and various gears, and another on the 
dynamics of rigid bodies with applications to the 
balancing of masses, to governors of various types, 
and to the gyroscope as used in engineering 
Although intended primarily for students in 
American universities, ıt will no doubt be of 
interest also to English students and teachers 


Topology By Prof Solomon Lefschetz (American 
Mathematical Society Colloquium Publications, 
Vol 12) Pp 1x+410 (New York American 
Mathematical Society , Berlin — Hirschwaldsche 
Buchhandlung, Cambridge Bowes and Bowes, 
1980) 450 dollars 


THE monograph under review illustrates in a 
striking way the great progress made in mathe- 
matics in recent years even in so specialised a 
branch as Analysis Situs, for the bibliography 
includes nearly three hundred references, almost 
all to papers published during the last decade 
The work 1s not a text-book, but, as it were, a 
digest of research work done in the subject since 
the publication of Veblen’s “ Analysis Situs " im 
1922 Consequently, ıt makes great demands on 
the reader's knowledge, and is not suitable as an 


intioduetion to the subject, but ıt ıs of great 
importance to the expert in topology, and will 
prove to be a mine of mformation for all engaged 
in research m this field 

The topics treated are the elementary com- 
binatouial theory of complexes, the topological 
invariance of the homology characters, mamfolds 
and ther duality theorems, chams on a manifold, 
product complexes, transformation of manifolds 
and infinite complexes, with applications to analysis 
and algebraic geometry The book is well ar- 
ranged and clearly written, as may be expected 
from one who, like the author, has distinguished 
himself by research in the subject, and appears 
likely to exert a beneficial influence on future 
research 


Miscellany 


George Eastman By Carl W Ackerman Pp 
xvi +522 -+25 plates (London Constable and 
Co , Ltd , 19380) 24s net 


GEORGE EASTMAN ıs a man of great faith, enor- 
mous energy, and indomitable perseverance He 
left school at fourteen years of age (1868) and 
worked in an assurance agency, and a year later 
he became practically interested 1n photography 
In 1877, after he had been working hard making 
emulsions and a coating machine, often all night, 
for he was still engaged as a clerk durmg the day, 
he determmed to make plates commercially, and 
in 1879 he patented his coating machine, and in 
1880 he was ın business for himself In 1884 he 
got the notion of a transparent film, and was 
obsessed with 1ts advantages , and in the same year, 
in conjunction with Mr Walker, he patented the 
roll holder These were the begmnings of the 
Eastman Kodak Company 

The company has not always sailed ın smooth 
waters—tar from it, but when his partners were 
pessimistic, when some of his employees conspired 
against him, when the Government took action 
against hım because of the vastness of his busmess, 
and when in early tames the company was ın debt, 
Mr Eastman was always optimistic He wrote 
"The manifest destiny of the Eastman Kodak 
Company is to be the largest manufacturer of 
photographie materials in the world, or else to go 
to pot ", and he took good care to realise the former 
alternative He also wrote “Iam a behever in 
one man Management and that a Board of Directors 
is valuable only as an advisory mstrument to a 
good manager" He believed in full-page ad- 
vertisements and many of them In the year 
1896 he made his one hundred thousandth kodak, 
and at the factories at Rochester (NY) and 
Harrow was making about one hundred miles a 
week of film and photographie paper Mr Eastman 
has been a great and generally anonymous helper 
of the needy all his life, mcreasmg his gifts as he 
was able until they reached millions of dollars 

The author has used the enormous mass of 
documents at his disposal with much skill in writing 
the fourteen chapters, or essays, of which the book 
consists, and has appended a very full and useful 
index 
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The Indeawng of Books and Periodicals By Dr 
John W T Walsh Pp 118 (London Edward 
Arnold and Co , 1930) 6s net 


It cannot yet be said that the good index 1s the 


general rule, whether for books or for periodical . 


hterature, and no reader of NATURE will regard a 
new book on the subject as superfluous Dr Walsh’s 
book does not deal with main theoretical principles, 
and contams little that 1s new for actual practice, 
but the main features that make for good indexing 
cannot be repeated too often, and they are here, on 
the whole, set out with due emphasis 

Dr Walsh 1s, however, not always clear in his 
directions For example, an alphabetical series 
such as “Cat, Domestic—Catfish—Catgut—Cat 





skins ” is characterised as most undesirable on one ` 


page, but appears to be justified by the rule given 
on the next And why does Dr Walsh say that 
the most suitable form of index for ‘ abstract ’ 
journals is the classified form, with a reference to 
the Brussels decrmal scheme ? It ıs not easy to 
see why this type of journal should be placed for 
this purpose in a class by itself, and why the alpha- 
betical arrangement should here be discarded It 
may be adwisable for the abstracts themselves to 
be arranged m class oider, for they are designed 
to be used at the moment of publication as a survey 
of the current hterature of therr subject But for 
the annual mdex, which 1s only as a rule a finding 
tool for some specific feature and ought not to take 
the place of a ‘ contents list’ (as Dr Walsh rightly 
points out), the arrangement would be most m- 
convenient In any case the inclusion of the sug- 
gestion without elaboration will only confuse the 
class of reader for whom this book 1s designed 

The author has evidently 1ead widely on his 
subject, but seems to have been unduly influenced 
by works on general cataloguing and classification, 
which have to some extent obscured for him the 
real nature and function of the index For all that, 
the book 1s a practical manual which contains 
much that will help the nexperienced 


God wm Chrishan Thought and Experience 
By the Rev W R Matthews (Library of 
Constructive Theology) Pp xıx+283  (Lon- 
don  Nisbet and Co, Ltd , 1930) 10s 6d net 


“ To a discerning eye ", says Dr Matthews 1n his 
preface, “ıt must be clear that the main question 
which is being decided in the world to-day, is 
whether oi not the majority of men shall continue 
to beleve ın God " One of the difficulties with 
which the would-be constiuctor of a tenable 
theistic theory is faced is the absence of any 
generally accepted philosophy All we can boast 
is “a generally accepted body of knowledge which 
stands for the modern woild as solid and un- 
questionable as the logic and metaphysic of Aris- 
totle stood for the later Middle Ages ", that ıs to 
say, natural science Yet science does not seem 
able to provide us with any solution of ultimate 
problems Here 1t leaves us unsatisfied 

There 1s scope, then, for someone who, starting 
from the commonly accepted results of natural 
science, will tell us as much as he can from that 
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point of view, and indicate exactly what we must 
not hope to learn from him Dr Matthews does 
not claim to attack the problem from this end, 
he takes as his sta1ting-point “ the Christian experi- 
ence of God ”, and tries, ın view of 1t, to formulate 
a theory of the divine nature which may be accept- 
able to the reason, and not contradictory to the 
knowledge, of modern men Thus his book will 
interest theologians more than men of science 
Yet scientific workers may well acclaim any work 
which wil enhghten theologians, and this the 
present volume can scarcely fail to do 





Philosophy and Psychology 
(1) The Psychology of Insanity By Dr Bernard 


Hart (The Cambridge Manuals of Science and 
Interature) Fourth edition Pp xxxv+176 
(Cambridge At the University Press, 1930 ) 
3s net 


(2) Psychopathology | «ts Development and rts Place in 
Medicine By Dr Bernard Hart Second edi- 
tion Pp vi 178 (Cambudge At the Unr- 
veisity Press, 1929) 8s 6d net 

(1) Dre BERNARD HanT's httle book has been re- 

printed almost annually since 1918, and now we have 

a new edition, the fourth The book gives an extra- 

ordinarily good account of insanity and may well be 

read by any educated layman, particularly the 
social worker, with great benefit Hart explains 
mental mechanisms like projections, which are of 
such common occurrence m the everyday life of the 
normal ' man in the street’ This edition has had 
an introduction specially written for i6, 3n which 

Hart gives a buef historical account of the influence 

of Janet but more particularly of Freud He points 

out how Freud's views have been developed and ex- 
tended, although the original ideas remam much 
the same We cannot help thinking that everyone 
ought to read this book, and that the mental 
hygiene of the community would benefit by 1t 

(2) In “ Psychopathology” Dr Bernard Hart pre- 

sents us with his Goulstonian Lectures delivered in 
1926, with the addition of three chapters one on the 
psychology of rumour, one on the methods of 
psychotherapy, and one on the conception of dis- 
sociation These last three papers had all been 
published already Dr Hart naturally devotes a 
large amount of his space to the views of Freud 
He also amply considers the views of Jung, but un- 
fortunately appears to have little use for the theories 
of Adler These, we think, mght have been given 
more space, as they appeal to quite a number of 
clinicians who do not accept Freud’s all-embracing 
use of the word sex 


Lectures on Ethics By Immanuel Kant Trans- 
lated from the German by Louis Infield Pp 
xiv +253 (London Methuen and Co, Ltd, 
1930) 10s 6d net 

Ir is much to be hoped that this Little book will 

attain a wide circulation It has several points of 

special interest, besides being a short handbook of 
practical morals, easily and pointedly written and 
with clear anticipation of the great thinker's main 
construction of ethics, which followed shortly after- 
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wards, ın 1781 ‘The interesting literary point is 
that we have in this book, taken down very fully or 
written out immediately afterwards, Kant’s own 
words in lecturing, and the result 1s very simular, 
from the literary point of view, to most of the works 
of Aristotle 

The main note of Kant’s moral system 1s struck 
in the earlier section, where he puts aside the Aris- 
totelian doctrine of the mean as an obvious idea of 
no depth or scope, and lays down his own canon of 
the moral imperative 

Two other pomts of special interest to contem- 
porary thought stand out conspicuously One is the 
frequent reference to the claim of mankind as a 
whole “ We should have but a low opinion of 
ourselves as individuals, but as representatives of 
mankind we ought to hold ourselves in high esteem" 
We are to do right not because it 1s the will of God, 
though we aie led also to beheve that ıt 1s that, but 
because 1t 1s the prerogative of our nature to do so, 
all mankind speaking to us through the individual 
conscience 

The other salent point 1s the 1deal agreement of 
mankind, which gives us in its purest form the 
sanction of the moral impetative, and should, in the 
practical and political form, be the object of all 
good men to achieve by law and institution on 
earth Kant’s defence and advocacy of a League 
of Nations 1s nowhere more convincingly and 
fervently expressed than m the concluding para- 
graphs, which might well be adopted as a motto by 
the League of to-day FSM 


The Human Mind By Karl A Menninger Pp 
xiv +477+x1 (New York and London Alfred 
A Knopf, 1980) 21s 
Dr MENNINGER, who ıs a well-known American 
psychiatrist, has attempted to place before the lay 
reader the problems of mental disorder ‘This ıs a 
difficult task, for the subject 1s a highly technical 
one, and to make 1t intelligible and at the same time 
preserve its dignity would appear to be a task of 
the severest Yet the author has presented what 
is probably the best account of the human mind 
viewed from the abnormal side It 1s a book which 
may be read to great advantage by psychiatrists 
as well as the lay reader The author’s explanation 
of mental mechanisms looked at from an analytic 
point of view 1s excellent, and his case records, 
which are perhaps the most fascinating part of the 
book, show an extraordinarily wide and sympathetic 
understanding of the distraught mind Some of 
the explanations of aberrant conduct may appear 
exaggerated to the uninitiated, but they are very 
familiar to those who have to deal with the mentally 
abnormal 


Don Juan and other Psychological Studies By Piot 
Gonzalo R Lafora Translated by Janet H 
Perry Pp 288 (London Thornton Butter- 
worth, Ltd , 1930) 7s 6d net 

In “ Don Juan and other Psychological Studies ”’, 

Prof Lafora, who occupies the chair in psychiatry 

of the University of Madrid, presents us with a 

series of most interesting studies of the abnormal 

He describes a patient of his own who very closely 


resembles the personahty of Don Juan, and con- 
siders that ıt was quite possible foi an dividual so 
hopelessly erotic as Don Juan to have existed In 
his chapte: on lay and religious miraculous cures, 
he points out that ın Lourdes ın 1923 only eighteen 
out of nearly a million mvahds who attended were 
cured Atthesame time, no figures are provided of 
the many who die or are worn out by the journey 
A certain number of the cures relapse, yet we are 
told nothing of this In his study of cubism and 
expressionism he points out, as others have done, 
the resemblance between this form of art and the 
drawings of so many of the insane It 1s quite ım- 
possible to tell from a given picture whether the 
artist was sane or insane With this statement of 
the author's we aie heartily in agreement The 
book throughout 1s a most level-headed exposition 
of the abnormal, and to anyone familiar with the 
writings and drawings of the insane and mentally 
unbalanced it will appear by no means as an ex- ` 
aggeration 


Sleep Why we need It, and How to get It By Di 
Donald A Lard and Charles G Muller Pp 
x+212 (London Willams and Norgate, Ltd , 
1930) 6s net 

LargD and Muller have made an excellent attempt 

to solve some of the problems of sleep 1n a practical 

manner Itis typically American One ıs inclined 
to take the statement that 60° F ıs too cold for 
children to do good work cum grano salis ‘The 
book, however, 1s full of practical points, such as 
small hints for diminishing noise, etc Itis doubtful 
if in Great Britain many people he and read 1n bed 
with a lamp attached to the book they are reading 
so as to assure a constant volume of light We 
cannot imagine moth-balls helping to woo sleep 

Coffee is found to be not guilty of very many of the 

cases of disturbance of sleep laid at its door Ex- 

citement during the evening ıs a much more ımport- 
ant sinner 


Physics. 


A Treatise on Inght By Dr R A Houstoun 
Sixth edition Pp x1+494 (London, New York 
and Toronto Longmans, Green and Co, Ltd, 
1930) 12s 6d net 

Tars treatise, which ıs now in its sixth edition, 1s 

an admirably well balanced book It 1s divided 

into four parts ‘The first treats of geometrical 
optics, a subject which some physicists forget 1s of 
great practical value The second discusses physi- 
cal optics, finishing with the Kerr effect In part 
three, spectroscopy and photometry are discussed 
and the latest developments are described We ex- 
pected the author to be more definite about colour- 
blindness, on which he is an authority , but he has, 
perhaps wisely, confined himself to a brief state- 
ment of the main theories ‘The descriptions given 
of the wonderful advances made ın spectroscopy, 
the spectral series, the infra-red, the ultra-violet, 
and the X-rays will be helpful to many. The last 
section of the book gives the foundations of the 
mathematical theory and its later developments, 
due stress beng laid on the quantum theories of 
the propagation of hght and on Poynting’s theory 
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of the pressure of light The chapter on ether and 
relativity 1s mteresting The usual unconvincing 
statements are made about the relativity of time 
and space The author says, “ Relativity ıs conse- 
quently now accepted as a faith It 1s inadvisable 
to devote attention to its paradoxical aspects " 
The warning perhaps means that ‘this way mad- 
ness hes’, and many will agree with hım It 1s 
pointed out that if we adopt Einstein’s theory, 
since every observer has his own system of space 
and time, 1t ıs easier to abandon the conception of 
an ether and think of the light itself as having sub- 
stance and moving through the void A description 
of the Hilger interferometer, Moseley’s work on 
X-ray spectia, cosmic radiation, and Kodacolor 
photography completes this useful volume 


The Physics of Solids and Fluids with Recent De- 
velopments By P P Ewald, Th Poschl, and 
L Prandtl Authorised translation by Dr J 
Dougall and W M Deans Pp xn+372+4 
plates (London, Glasgow and Bombay 
Blackie and Son, Ltd , 1930) 17s 6d net 

ALTHOUGH of recent years the attention of physicists 
has been so much concentiated on electrons and 
quanta, the study of the properties of matter in the 
solid and liquid states has made gieat progress, 
with the result that text-books on the subject have 
been growing old-fashioned This volume contains 
a number of a1ticles which appeared as part of the 
eleventh edition of Muller-Pouillet’s “ Lehrbuch der 
Physik ", and it 1s satisfactory to have them trans- 
lated into English and collected in this convenient 
form Prof Poschl, of Karlsruhe, contributes an 
interesting chapter on elasticity and stiength of 
materials, and a short chapter on the friction of 
solid bodies Prof Ewald writes a chapter on the 
mechancial structure of solids fram the atomic point 
of view, 1n which the lattice theory of crystals 1s 
described and a useful account of single crystals 
is given Finally, Prof Prandtl, of Gottingen, con- 
tributes three chapters on the equilibrium and the 
flow of liquids and gases These are to be recom- 
mended to anyone taking up the scientific study 
of aerodynamics The illustrations are noteworthy, 
and special mention must be made of the fine photo- 
graphs of shp and fracture by Dr G Sachs and 
those of stream-lines in air and ın water 


Einfuhrung wm dw Theorie der Warme zum 
Gebrauch ber Vortragen, sowe zum  Selbstunter- 
richt Von Prof Di Max Planck (Ewnfuhrung 
an die theoretische Physik, von Prof Dr Max 
Planck, Band 5) Pp wn+251 (Leipzig S 
Hirzel, 1930 ) 8 gold marks 

Tuts book is the last volume of a senes entitled 

* An Introduction to Theoretical Physics ", and 

15 1s in keeping with Planck’s work that the last 

volume is on the theory of heat instead of the 

theory of electricity and magnetism Planck has 
shown that the theory of heat can be built upon 
the foundation of mechanics and electromagnetism 

It ıs not 1ntended that this volume should replace 
the two works on thermodynamics and heat radia- 
tion, so well known to all students of physics 


——— ———— —— 


These branches of the study of heat are treated 
here 1n less detail, and an intioduction to the theory 
of heat must have a more general character It 
is in four parts, and the content of the first, third, 
and fourth is famihar to students of Planck's 
contiibutions to the theory of heat These make 
very pleasant reading, especially the first part, for 
it 18 always a delight to read Planck on the laws of 
thermodynamics The second part is on the con- 
duction of heat, and 1s the only part which tends 
to releve the work of its rather specialised char- 
acter Its an introduction to certain parts of the 
subject of heat rather than to the general theory 


Les quanta Par Prof Georges Déjardin 
lection Armand Colin 
No 121) Pp 224 
1930) 10 50 francs 

Pror DÉJARDIN'S “ modeste ouvrage " 1s actually 

an exceptionally good account of quantum theory 

in which he shows a nice appreciation of the extent 
to which mathematics can be tolerated by the 
ordinaiy honours student of physics The course 
followed 1s the historical one, the radiation problem 
being taken first, and, after that, specific heats, 
the photoelectiic effect, the scattermg of X-rays, 
elementary spectroscopic theoiy, and, finally, the 
new quantum mechanics Details of experiments 
are not given, but theie 1s no lack of illustrative 
results, generally tiom fauly recent publications 

There 1s à great deal to be said for the omission of 

such details even from moie pretentious treatises, 

the student being left to 1efer to orginal papers 
for these—with, of course, precise directions as to 
what he 1s to read Prof Déjardin has succeeded 

m covering much ground in this small and ın- 

expensive volume, which, if read m conjunction 

with P Buricout’s * Ondes et électrons ", in the 
same series, furnishes a very satisfactory course on 
modern physics 


(Col- 
Section de physique, 
(Paris Armand Colin, 


Theoretical Mechanics the Theory of the Potential 
By Prof Wiliam Duncan MacMillan Pp xm +- 
469 (New York McGraw-Hill Book Co , Inc 
London McGraw-Hill Publishing Co, Ltd, 
1930) 25s net 


To the author’s remark that the theory of the 
potential 1s very useful from the point of view of 
the physicist and very beautiful from the point of 
view of the mathematician, we may add that ıt 
introduces à class of functions of fundamental 
importance ın connexion with wave mechanics 
Whether they are best approached for this purpose 
in the way given by Prof Macmillan ıs perhaps 
questionable, but there is no doubt that anyone 
who had worked through this volume would be 
quite famihar with many of their properties The 
giound covered is much the same as ın several of 
the larger treatises on electiicity, but the subject 
is here approached with a minimum of specific 
reference to the nature of the field A knowledge 
of the theory of integral equations 1s not assumed 
The one criticism offered is that rather much space 
has been devoted 1n the early chapters to the solu- 
tion of distanctly elementary problems, 
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Forthcoming Books of Science. 


Agriculture, Forestry and Horticulture 


Eh nest Benn, Ltd —Agricultural Progress, Vol 7 J 
and A Churchill —Dairy Bacteriology, Prof Orla-Jensen, 
second edition, translated by P S Arup —Ozford Um- 
versity Press —Historic Farms of South Africa, Dorothea 
Fairbridge, Factors affecting the Prices of Live-Stock 
m Great Britain a Preliminary Study, K A H Murray, 
Progress ın Enghsh Farming Systems (5) A Pioneer of 
Progress ın Farm Management, C S Orwin 


Anthropology and Archeology 


Ernest Benn, Ltd —Early Man his Origin, Develop- 
ment and Culture, Prof G Elhot Smith, Sir Arthur Keith, 
Prof F G Parsons, M C Burkitt, H Peake and Prof 
J L Myres Cambridge Unwwersity Press —The Early Age 
of Greece, late Sir William Ridgeway, Vol 2, edited by 
D S Robertson and A Gow, and a new impiession of Vol 
1, TheStone Age Cultures of Kenya Colony, L S B Leakey 
George G Harrap and Co, Ltd —Whitcheraft, Magic and 
Alchemy, Giillot de Givry, translated by J C Locke, 
Asiatic Mythology, by eminent Professors, introduction by 
Paul-Louis Couchoud, translated by F M. Atkinson, The 
Lambas of Northern Rhodesia a Study of their Customs 
and Beliefs, Dr C M Doke Ozford Umversity Press — 
Windmill Hill Excavations Report, 1928, A Keller, The 
Zimbabwe Culture Rums and Reactions, Miss G Caton- 
Thompson, The Rock Paintings of North-West Cordoba, 
G A Gardner, Neerocorinthia, H G G Payne, Greek 
Cities in Italy and Sicily, Dr D  Randall-MaeIvei, Folk 
Tales of Iraq, set down and translated from the Verna- 
cular by E S Stevens, Chaka an Historical Romance, 
T Mofolo, translated from the Sesuto by F H Dutton, 
with an Introduction by Sir Hemy Newbolt, The 
Bavenda, H A Stayt, Tales toldin Togoland, A W Car- 
dinall , Nuer Customs and Folklore, R Huffman, Enghsh- 
Nuer Dictionary, R Huffman Routledge and Kegan Paul, 
Lid —Parade of the Living a History of Life on Earth, 
J H Bradley, A History of Surnames of the British 
Isles, C L'Estrange Ewen , Scottish Place-Names, W C 
Mackenzie, Place-Names of Glengarry, Bug -Gen E 
Ellice, A Sudanese Kingdom an Ethnological Study of 
the Jukun-Speaking Peoples of Nigeria, C K Meek, 
Gold Coast Essays, Dr J B Danquah, The History of 
World Civilization from Prehistoric Times to the Middle 
Ages, Prof H. Schneider, 2 vols , Sexual Life m Ancient 
Greece, H Licht, A Bibhography of Sex Rites and 
Customs, R Goodland, The End of the Ancient World, 
and the Beginnings of the Middle Ages, Prof F Lot 
(History of Civilization Series), Festivals and Songs of 
Ancient China, Prof M. Granet (Broadway Oriental 
Library) Wellsams and Norgate, Lid —New Discoveries 
Relating to the Antiquity of Man, Sır Arthur Keith , The 
Origin and Nature of Man, G Spiller 


Biology 


George Allen and Unwin, Ltd —Human Heredity, Profs 
E Baur, E Fischer and F Lenz, tianslated by Eden 
and Cedar Paul, Life by the Seashore (An Introduction 
to Natural History), Dr Marion I Newbign, revised 
by R Elmhirst Edward Arnold and Co —Drfficulties of 
the Evolution Theory, D Dewar Cambridge University 
Press —Plant Life through the Ages, Prof A C Seward, 
Invertebrata a Manual for Students, L A Borradaile, 
F A Potts and J T Saunders, Experimental Cytology, 
J Gray, Report of the Fifth International Botanical 
Congress J and A Churchill —Recent Advances in Micro- 
scopy Biological Applications, edited by Dr A Piney, 
General Section by the Editor, Slit-lamp Microscopy by 
B Graves, Zoology by Prof E W MacBride and H R 
Hewer, and Botany by E C Barton-Wright Hodder 
and Stoughton, Ltd —The Philosophical Basis of Biology 
(Donnellan Lectures for 1930 at Trinity College, Dublin), 
Dr J S Haldane Longmans and Co , Ltd —Researches 
on Fungi, Prof A H R Buller, Vol 4 Macmillan and 
Co, Lid—Coral Reefs and Atolls, Prof: J Stanley 
Gardmer Methuen and Co, Ltd —Social Behaviour in 


Insects Dr A D Imms, Microbes and Ultramicrobes 
being an Account of the Bacteriophage in 1ts Relations tor 
Bacterial Variation and the Invisible Viruses, Dr A D 
Gardner, Mendelism and Evolution, E B Ford Olwe 
and Boyd —Proceedings of the Second International Con- 
giess for Sex Research, edited by Dr A W Greenwood, 
Beasts and Buds as Farm Pests, Prof J Ritchie Oxford 
Unwersiy Press —A Short History of Biology, Dr C 
Singer, An Introduction to Plant Physiology, W ©. 
James, Selecta Fungorum Carpologia of the Brothers 
L R and C Tulasne, tianslated bv W B Grove, edited 
by Prof A H R Buller and C L Shea, 3 vols , Iconum 
Botanica1um Index Londinensis, G A Pritzel, Vol 5 
Pedicularis—Sapium, Vol 6 Saponava—Zymum, with 
Emendanda, An Introduction to the Literature of Verte- 
brate Zoology Based chiefly on the Titles ın the Blacker 
Library of Zoology, the Emma Sheare: Wood Library of 
Oinithology, the Bibhotheca Osleriana, and other Zoo- 
Jogical Collections of McGill University, Montreal, Canada 
Vol 1, compiled and edited by C A Wood, West 
Afiican Botany, F R vine The Laboratory Mouse 
1ts Origin, Heredity, and Culture, C F Keeler, Adven- 
tures in Biophysics, Prof A V Hill (Johnson Lecture), 
Cope Master Naturahst The Life and Letters of 
Edward Drinker Cope, Prof H F Osborn Rout- 
ledge and Kegan Paul, Lid —Journals of Gilbert White, 
edited by W Johnson, Diary of a Scotch Gardener, of 
the French Court at the End of the Eighteenth Century, 
T Blaikie, edited, with an Introduction, by F Birrell 
(Broadway Diaries Series) Sedgwick and Jackson, 
Lid —The Biology of Mammals, Prof J Ritchie (Bio- 
logical Handbooks), The Principles of Animal Genetics, 
E B Ford, Iixperimental Zoology, Prof J S Huxley, 
Invertebiate Zoology, Prof W Garstang (Text-books 
of Animal Biology) University of London Press, Ltd — 
Economic Biology for Students of Social Science, Part 2, 
Animal and Vegetable Products, Dr Philippa C Esdaile , 
The Golden Nature Readers, Elsie V M Knight, Con- 
necting Laws in Animal Morphology, Prof Hans Przibram , 
Bee-Keeping m Antiquity, Dr H M Fraser Walhams 
and Norgate, Lid —Life | Outhnes of General Biology, Sir 
J Arthur Thomson and Prof Patrick Geddes, 2 vols , 
The Biologieal Approach to Social Philosophy, Prof L 
Hogben , Bacteriological Technique a Concise Treatment 
of Laboratory Practice, R F Hunwicke H F and 
G Whtherby —The Birds of the Philippine Islands with 
Notes on the Mammal Fauna, Hon M Hachisuka, 5 Parts, 
Part 1, The A:t of Fly Fishing Practical Hints on the 
Sport and choice of Tackle and Water, Lieut -Col W K 
Rollo 
Chemistry 


Ernest Benn, Lid —The History of the Chemical In- 
dustry, Dr S Miall, The Chemistry and Technology of 
Artificial Silks, A J Hall, The Chemistry, Manufacture 
and Appleation of Artificial Fertihsers, Vol 2 Am- 
monium Compounds and other Nitrogenous Fertilisers, A 
Ogilvie and P Parrish Blackie and Son, Ltd —The 
Chemical Action of Light, Prof M R Dhar Cambridge 
Unversity Press —The Terpenes, Prof J L Simonsen 
Vol 1 The Simpler Acyclic and Monocyche Terpenes 
and their Derivatives Chapman and Hall, Lid —Textiles 
on Test a Handbook for Distributor and Consumer, J G 
Wiliams J and A Churchill Recent Advances m 
Analytical Chemistry, edited by Dr C A Mitchell, Vol 2 
Inorganic Constable and Co, Ltd —Lavoisier, J A 
Cochrane, Text-book of Physical Chemistry, Prof J 
Eggeit, translated by Dr S J Gregg, edited by Dr 
W A Caspar, Systematic Organic Chemistry, Dr W M 
Cummmg and Dr I V Hopper, new edition Charles 
Grigin and Co, Ltd —Text-book of Inorganic Chemistry, 
Dr J Newton Friend, Vol 7, Part 2 Sulphur, Selenium 
and Tellurium, Reece H Vallance, Dr D F Twiss and 
Miss Annie R Russell Gurney and Jackson —Lunge 
and Keane’s Technical Methods of Chemical Analysis, 
second edition, edited by Dr C A Keane and Dr 
P C L Thorne, Vol 3 Hodder and Stoughton, Lid — 
The Chemical Activities of Micro-organisms, Prof A J 
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Kluyver Longmans and Co, Ltd —Organic Chemistry 
for Medical, Intermediate Science and Pharmaceutical 
Students, Prof A K Macbeth, new edition, Recent 
Advances ın Oiganie Chemistiy, Dı A W Stewart, new 
edition, 2 vols , Comprehensive Tieatise on Inorganic 
and Theoretical Chemistry, Dı J W Mellor, Vol 9 
Oxford University Press Chemistry (Makers of Science 
Series), Dr E J Holmyard, Joseph Priestley, Anne D 
Holt Routledge and Kegan Paul, Ltd —A Laboratory 
Manual of Electrochemistry, Prof E Muller, translated 
by H J T Ellmgham Unversity of London Press, Lid — 
A First Organie Chemistry, A Pickles 


Engineering 


Ernest Benn, Lid —A Handbook of Cokmg Practice, 
planned and edited by Dr W Gluud, Vol 1, Dr G 
Schneider and Di H Winter, Vol 2, Di: G Schneider, 
with the co-operation of Dr W Gluud, Dr Klempt and 
Dr Schonfelder, translated from the German, Haulage 
and Winding, Prof G Poole, Electrical Insulating 
Materials, H Warren Chapman and Hall, Lid —The 
Wireless Valve its Design and Manufacture, A C Bart- 
lett and M Thompson, laght Aeroplanes, F D Brad- 
brooke, ABC of Glidmg and Salflying, edited by 
Major V W Page, Mining Electrical Engineering, Di H 
Cotton, Anless Injection Heavy-o1l Engines, revised trans- 
lation by J Calderwood and G R Hutchinson, from the 
German of Dr F Sass, Civil Engineering Design, A A 
Fordham , Charts and Notes on Marine Boile: Design, H 
C Walker, Electrical Engineering Practice, J W Meares 
and R E Neale, new edition, Vol 3, Mechanical Testing, 
E G Batson and J H Hyde, Vol 1 Testing of Materials 
of Construction, new edition Constable and Co, Ltd"— 
Reclamation of Land from the Sea, M Du-Plat-Taylor, 
with an Introduction by Sir George Courthope, Bart , 
Industrial Electrical Measurmg Instruments, K Edg- 
cumbe, new edition Charles Griffin and Co, Ltd —The 
Theory and Practice of Radio Frequency Measurements, 
E B Moullin, new edition Crosby Lockwood and Son — 
Mechanical Handlmg and Stormg of Material,G F Zimmer, 
with a foreword by Sir John Purser Giiffith, fourth 
edition, Purification and Disposal of Sewage, C J Nurse, 
Chemical Engineermg Applied to the Cement Rotary Kiln, 
Dr Geoffrey Martin, Tacheometric Tables, Prof F A 
Redmond Longmans and Co, Ltd —Elementary Tech- 
nical Electricity, L T Agger Methuen and Co, Ltd — 
Planning for Good Acoustics, H Bagenal and Dr A 
Wood  Synchronome Company, Lid —Electric Clocks, F 
Hope-Jones, with a Foreword by Sir Frank Watson 
Dyson Walhams and Norgate, Ltd —Stress Diagrams and 
Drawing Office Practice, E W Digweed 


Geography and Travel 


George G Harrap and Co , Lid —Jungle Ways, W B Sea- 
brook, A History of Geographical Discovery and Explora- 
tion, J N L Baker Hodder and Stoughton, Ltd —Up the 
Amazon to the Higher Andes, Mrs  Cressy-Marks 
Longmans and Co, Lid —Penmsular Europe some Geo- 
graphical Peregrinations, Ancient and’ Modern, Prof L W 
Lyde (University Geographical Series) Ozford Unwersity 
Press —Spencer’s Last Journey bemg the Journal of an 
Expedition to Tieira del Fuego, by the late Sir Baldwin 
Spencer, with a Memoir, edited by Dr R R Maiett and 
T K Penmman Routledge and Kegan Paul, Lid —The 
Travels of Marco Polo, translated into English from the 
text of L F Benedetto by Piof A Ricci, with an Intro- 
duction by Sir Denison Ross, The Travels of an Alchemist 
the Journey of the Taoist Ch’ang Ch’un from China to the 
Hindukush at the summons of Chingiz Khan, translated, 
with an Introduction, by A Waley (Broadway Travellers 
Series), France a Physical and Economic Geography, 
Hilda Ormsby Unversity of London Press, Lid —The 
Gold Coast, D T Adams, Columbus Regional Geographies, 
L Brooks and R Finch, Books 3 and 4 H F and G 
Wetherby —Zanziba1 its History and its People, W H 
Ingrams, From Panama to Patagona, C W Townsend 


Geology, Mineralogy and Mining 


Macmillan and Co , Lid —The Geology of Malaya, J B 
Senvenor Thomas Murby and Co —An Introduction to the 
Study of Rocks, Prof S J Shand, A Practical Handbook 


of Water Supply, Dr F Dixey, Annotated Bibliography 
of Economic Geology, fo: all subjects bearing on Economie 
Geology, No 1 Literature of 1930, A Résume of New 
Genera of the Foraminifera erected since early 1928, Dr 
J A Cushman, Géologie de la Mediterranée Occidentale, 
Vol 1, Part 1, Bibhographie Géologique de L’ Espagne 


Mathematical and Physical Sciences 


G Bell and Sons, Lid —Newton’s Opticks, a reprint 
from Sir Isaac Newton’s fourth edition, with a foreword 
by Prof A Emstein, and an Introduction by Prof E T 
Whittaker, The Sceatteiig of Light, Sr C V Raman 
(International Text-books of Exact Science), Physics 
of High Pressure, Prof P W Bridgman (Inter- 
national Text-books of Exact Science), Gioundwork of 
Biophysics, Prof G M Wishart, Electric Spark 1930 
Royal Institution Lectures, Prof A M Tyndall, Text- 
book of Mathematical Physics, Prof S Biodetsky <A and 
C Black, Lid—A Short History of Atomism from 
Democritus to Bohr, J C Gregory, Earth and Sky,C H 
Dobmson Blackre and Son, Lid —Applications of the 
Absolute Differential Calculus, Prof A J McConnell 
Cambridge Unaversity Press —The Stars in their Courses, 
Su James Jeans, Principles and Practice of Geophysical 
Prospecting, edited by A Broughton Edge and Prof 
T H Laby, A Higher Course Geometry, H G Forder, 
2 parts Crosby Lockwood and Son —Elementary Hyper- 
boles for Technical and othe: Students, M E J 
Gheury de Bray, 2 vols Macmillanand Co , Lid —Lectures 
on Theoretical Physics, delivered at the University of 
Leiden, Prof H A Lorentz, Authorised Translation by 
Di L Silberstemm and A P H Truivelli, Vol 3 Maxwell's 
Theory, edited by Dr H Bremekamp , The Principle of 
Relativity for Uniform Translations, edited by Dr A D 
Fokke: Methuen and Co ,Ltd —The Theory of Groups and. 
Quantum Mechanics, Prof H Weyl, translated from the 
second (1evised) German edition by Piof H P Robertson, 
Theoretical Physics, Prof W Wilson, Vol 1 Mechanics 
and Heat, Thermodynamics, Prof A W Poter, The 
Thermionic Valve, Prof E V Appleton Ovford Unwersity 
Press —A Treatise on Algebraic Plane Curves, Prof J L 
Coolidge, An Intioduction to the Theory of Functions of a 
Complex Variable (Taylor Series), P Dienes, Slide Rule 
Calculations, H O Cooper Routledge and Kegan Paul, 
Ltd —An Outline of the Universe, J G Crowther, Critique 
of Physics, L L Whyte, The Foundations of Mathematics 
and other Logical Essays, F P Ramsey, edited by R B 
Braithwaite, with a Preface by Dr G E Moore (Inter- 
national Library of Psychology, Philosophy and Scientific 
Method ) Walhams and Norgate, Lid —An Introduction 
to the Quantum Theory, Dr G Temple, Differential and 
Integial Calculus, Prof P J Daniell, Numerical Solution 
of Differential Equations, Prof H Levy and E A Baggott, 
The Methods of Statistics an Introduction for Workers 
in Biological Sciences, L H Tippett 


Medical Science 


Baile, Tindall and Cox —Buioassays a Handbook of 
Quantitative Pharmacology, J C Munch, Sharp and 
Dohme Cambridge Unwersity Press —Health at the Gate- 
way, Prof E W Hope, Heredity Optic Atrophy (Leber s 
Disease), Dr Julia Bell (Part 4, Vol 2, of The Treasury of 
Human Inheutance) J and A Churchill —Recent Ad- 
vances in Radiology, Dr P Kerley, Backache, Dr J B 
Mennell, Handbook of Midwifery, Prof R E Tottenham 
H K Lewns and Co , Ltd —The Conduct of Life Assurance 
Examination, Dr E M Brockbank, The Physical and 
Radiological Examination of the Lungs with Special 
Reference to Tuberculosis and Silicosis, including a Chapte1 
on. Laryngeal Tuberculosis, Dr J Crocket, The History 
of Medicine a Short Synopsis, Dr B Dawson, with a 
Foreword by Dr H Woollaid Longmans and Co , Ltd — 
The Physiology of Muscular Exercise, Prof F A Bam- 
bridge, third edition, rewiitten by Drs A V Bock and 
D B Dil, The Nervous System an Elementary Hand- 
book of the Anatomy and Physiology of the Nervous 
System, Dr J D Lickley, new edition Oxford. University 
Press —The Inboin Factors ın Disease, Sir Archibald E 
Garrod, Encephalitis Lethargica, Constantm von Economo, 
translated Wallwams and Norgate, Lid —Vitamins a Study 
for the Intelhgent Layman, A L Bacharach 
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Metallurgy 


Chapman and Hall, Lid—An Outline of the Heat- 
treatment of Aluminium and its Alloys, Dr N F Budgen, 
Electro Deposition of Chromium, D J Macnaughton, 
Stainless Iron and Steel, J H G Monypenny, new 
edition, Impurities in Metals and Alloys their Influence 
on Structure and Properties, Dr C J Smuthells, new 
edition Ozford Unwersty Press—The Metallic State 
Electrical Properties and Theories, W Hume-Rothery , 
Early Forges and Furnaces in New Jersey, C S Boyer 


Meteorology 
Methuen and Co , Lid —Climatology, A A Muller 


Miscellany 


Barlhère, Tindall and Cox —Manual of Research and 
Reports, with special application to Investigations in the 
Field of Business, Economic and Public Affairs Cam- 
bridge University Press —Scientific Inference, Dr H 
Jeffreys Oxford Unwersity Press—The Physical Basis 
of Rime, H Lanz Routledge and Kegan Paul, Lid — 
Reason and Nature, Prof M R Cohen, The Physiology 
of Beauty, A Sewell, with Introduction by Prof L 
Hogben  Walhams and Norgate, Ltd —Science To-day 
and To-morrow, compiled from a Series of Lectures 
delivered at Morley College, Sir Frank Dyson, Dr 
E Muller, Prof G  Elhot Smith, Dr Jane Walker, 
Dr J Needham, Prof H Levy, Prof Winifred Cullis, 
SrA W Hill and Prof W T Gordon 


Philosophy and Psychology 


George Allen and Unwin, Lid —Brain, Mind and the Ex- 
ternal Signs of Intelligence, Dr B Hollander Ernest Benn, 
Ltd —Berkeley, Prof G Dawes Hicks, Immanuel Kant, 
Prof A D Lmndsay, John Stuart Mill, Prof J L Stocks, 
Descartes, S V Keeling, Plato, Prof A 5S Ferguson, 
Aristotle, G R G Mure (Leaders of Philosophy 
Series ) Cambridge ÜUmnwersy Press —Matter and Mind, 
Prof G F Stout, The Natural and the Supernatural, 
J Oman George G Harrap and Co, Lid —Groundwork 
of Educational Psychology, J S Ross Oxford Um- 
versuy Press.—Some Problems i| Ethics, H W B 
Joseph, The Works of Anstotle Translated into English 
under the Editorship of W D Ross Vol 3 Meteoro 
logica, E W Webster, De Mundo, E S Forster, De 
Anima, J A Smith, Parva Naturaha, J I Beare and 
G R T Ross, De Spiritu, J F Dobson, The Emergence 
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of Life, J Butlei Burke, A History of Psychology in 
Autobiography, edited by C  Murehison, Vol 2, A 
Handbook of Child Psychology, edited by C Murchison, 
A Defence of Philosophy, R B Perry, An Essay Con- 
ceinmg the Understanding, Knowledge, Opinion, and 
Assent, John Locke, edited by B Rand Routledge and 
Kegan Paul, Lid —The Pattern of Life, A Adler, edited 
by Dr W B Wolfe, Health and Education in the 
Nursery, Susan Isaacs and Dr Victoria E M Bennett, 
The Social and Emotional Development of the Pre-School 
Child, Prof Katharme M B Bridges, The Reformation 
and English Education, N Wood, Integrative Psychology 

a Study of Unit Response, W M Marston, C D Kung and 
Elizabeth H Marston, Outlines of the History of Greek 
Philosophy, E Zeller, new edition, rewritten by Dr W 

Nestle and translated by L R Palmer, The Primitive Mind 
and Modern Civilization, C R Aldrich, with Introduction 
by Prof B Malmowskı and a Preface by C G Jung, The 
Philosophy of the Unconscious, E von Hartmann, new 
edition, with an Introduction by C K Ogden (Inter- 
national Library of Psychology, Philosophy and Scientific 
Method), The Political Philosophy of Confucianism, 
Dr L S Hsu (Broadway Oriental Library) | Wallams and 
Norgate, Lid —The Living Mind, W Fite 


Technology 


Ernest Benn, Ltd —Modein Brickmaking, A B Searle, 
The Manufacture of Gas, H Hollings, Modern Gas- 
Fitting in Theory and Practice, S T Philips and G T 
Tutt, Vol 2, Gas Calorimetry, Major C G Hyde and 
F E Mills, Gas World Analyses of Gas Companies" Ac- 
counts, Gas World Analyses of Municipal Gas Accounts 
Cambridge Unwersity Press —The Building of the Bell Rock 
Lighthouse, Robert Stevenson, edited by A F Collins, 
The Autobiography of James Nasmyth, Engineer, edited 
by A F Collms (The Craftsman Series) Chapman and 
Hall, Lid —Natural History Photography, Oliver G 
Pike, The Scerentific Principles of Petroleum Tech- 
nology, Dr L Gurwitsch, translated and revised by 
Harold Moore, second English edition, Photography 
its Principles and Practice, C B Neblette, new edition, 
Amateur Cinematography, J H Reyner Charles Griffin 
and Co, Ltd —Artificial Silks, S R Trotman and Dr E 
R Trotman Crosby Lockwood and Son —Roof Tiling, C 
G Dobson, The Digestion of Grasses and Bamboo for 
Paper-Maling, W Raitt Macmillan and Co , Lid —Jute 
and Linen Weaving, Part 2, T Woodhouse and T Milne, 
new edition 
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a Camera" Mr Maxwell visited the Buunga moun- 
tains in the spring of 1925 to study the habits and 
habitat of the eastern gorilla The series includes a 
photograph of a female gorilla startled by the photo- 


NATURE 


grapher and making off ın the foreground, carrying ' 


her young one on her back; and one showing the 
head and shouldeis of an old male gorilla peering out 
from a dense curtain of tropical vegetation There 
is also a series of photographs of gorilla beds, or 
‘nests’, one 1s constructed in the fork of a tree 
about 4 feet from the giound, but the older gorillas 
appear to prefer their beds on the ground. itself, 
probably because they have little fear of leopards 
The Trustees have agreed to the purchase of a valuable 
collection of West African birds made by Mr Q L 
Bates, principally in the highlands of the north- 
eastern part of Sierra Leone and the adjacent French 
territory Onthe isolated peaks culminating in Mount 
Nimba were procured stonechats and pipits, the nearest 
relations of which are imn the Cameroon highlands, 
hundreds of miles to the south Two specimens and 
photogiaphs of the * Coco de Mer’ (Lodorcea Sechell- 
arum Labil) have been presented to the Department 
of Botany by Miss Royston of Clophill, Bedfoidshire 
The fruts are those of a palm which is restricted to 
the Seychelles, and were found floating 1n the Indian 
Ocean long before the tree itself was known The 
fruit 1s one of the laigest known, the weight of one 
of those presented, though the specimen 1s hollow, 
is 30 lb A collection of some 2600 letters, many 
contaimng valuable mycological data, addressed 
to Wiliam Philips, have been presented by Mr J 
Ramsbottom Phillips was a well-known mycologist 
of the latter part of the last century, and wrote the 
* Manual of the British Discomycetes ”’. 


Pror S HaNwzLk has published a useful pre- 
lyminary report on the unification of rainfall recording 
in Bullehn No 5 of Section d’Hydrologie, Union 
Géodésique et Géophysique Internationale, Venice, 
1927 Numerous kinds of rain gauges are used in 
different countries, with reception areas ranging from 
64 to 1000 square centimetres There 1s equally great 
vanation 1n the height of the sides of the rain gauge 
and in other features Various practices obtain in 
the measure of snowfall Self-registering rain gauges 
differ widely in principle The amount of rainfall in 
some countries 1s recorded on the day it falls m 
others on the day ıt 1s measured, which is the day 
following its fall Generally a “ rainy day " 1s one 
on which at least 0 01 mm of rain fell, but 1n some 
countries 0 02 or even 0 5 mm isthe minimum In 
some statistics the days with certain quantities of 
rain are distinguished , ın others different quantities 
are chosen There are also various practices in the 
recording of frost and other phenomena The report 
is based on inqunies addressed to seventy-elght 
meteorological institutes throughout the world Itis 
not exhaustive, but yet 1s of much interest, and if ıt 
does nothing to suggest uniformity, 1b shows at least 
the wide diversity of methods employed in various 
countries Without some measure of uniformity, the 
comparison and discussion of meteorological data are 
made unnecessarily difficult 
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Tue Ordnance Survey has published a map of 
seventeenth century England and Wales as the second 
of the series of period maps of which Roman Britain 
was tbe first. The basis of this map ıs a layer 
coloured, contoured sheet on a scale of one to a million 
The main roads are taken from Ogilby’s survey of 
1672 The principal ports and towns are shown by 
different symbols which indicate their importance 
Other symbols are used for castles, large houses, 
forts, and camp sites The chief events of the Civil 
War, vith their dates, are indicated In many parts 
of the country the principal economic products are 
marked Forests are indicated by names but not 
symbols In spite of the large amount of 1nformation 
given, the map is clear and legible and gives no 
impression of crowding It ıs both a useful document 
and a fine specimen of cartographical skill A small 
plan of contemporary London 1s bound up with the 
map Prof G M Trevelyan contributes a short 
introduction on the general appearance of England 
in that century, and Dr J E Morris gives an outline 
of the campaigns of the Cıvıl War There are also 
lists of events and prominent persons of the century 
Full details of the sources of the map are given The 
map aloneis published on paper at two and sixpence, 
or mounted on hnen with letterpress at six shillings 
The plan of London can be obtained separately at 
one shillng 


The Reports on the health of the Navy and of the 
Army for the year 1929 bave recently been issued © 
(London HM Stationery Office Price 2s 6d 
and 3s net, respectively) In the Navy, the ratio 
of the incidence of disease was 482 03 per 1000 of the 
strength, being an increase of 36 04 over 1928 and of 
1491 ın comparison with the five years’ average 
There was some increase in venereal diseases, with 
6361 cases, and ın malaria, and a number of cases 
of influenza occurred On the other hand, there were 
only three cases of typhoid fever and two of para- 
typhoid fever, a remarkable record in a force of 
86,240 men. The total number of deaths was 254, 
of which 101 were due to injury. In the Army, lıke- 
wise, there has been some increase in the incidence 
of disease, the admission ratio having risen from 
426 9 in 1928 to 468 5 ın 1929 per 1000 of the strength 
This increase was, however, mainly due to an epidemic 
of influenza ın the home commands, during the early 
months of the year Several diseases show a shght 
ineiease in the admussion ratio compared with 1928, 
and the death and invahding ratios also show slight 
increases ‘Tonsiltis, which has been increasingly 
prevalent during recent years, again shows an increase 
There were more cases of malaria in India, and one 
case of this disease arising 1n. England 1s mentioned 
The patient had never been to a malarious country, 
and had been for more than ten years continuously 
in Great Bntain The malaria parasite was found ın 
his blood, so that there 1s no question of the diagnosis 
Venereal diseases show a satisfactory decrease. 


Fossin shells of ostrich eggs were found by the 
1923 expedition of the American Museum of Natural 


| History m the Central Gobi, and now A Tugarinov 


918 


(Priroda, 1930, No 7-8) reports the discovery of frag- 
ments of such shells in a number of localities a10und 
Troitzkosavsk, in Tiansbaikalia, which means a con- 
siderable northward extension of the area where 
ostriches occurred Most of the finds were made in 
an association with various objects of paleolithic 
culture, but in one case, fragments of shells were found 
away fiom any traces of human habitation The 
association of the shells with paleolithic camps and 
the fact that some fragments are perforated indicate 
that they were used as a material for making utensils 
As may be concluded from the size and the structure 
of the shells, they belonged to a species closely allied 
to Struthio camelus, the living North African ostrich, 
which differs strongly m these respects from the more 
southern species However, it does not appear 
possible to identify the Transbaikalian Species with 
the North African one This discovery forms an 
interesting counterpart to the fact that the environs 
of Troitzkosavsk harbour fossil remains of an antelope 
of the genus Spwrocerus, also allied to some recent 
African genera 


RECENTLY we referred in these notes to the many 
problems of bird hfe in Britain which stil] await 
solution Yet birds are the creatures most observed 
by the amateur naturalist It need scar cely be saad, 
therefore, that our knowledge of the habits, life- 
histories, and reactions of mammals has many blanks, 
in spite of the fact that few branches of inquiry are 
of greater interest to the naturalist or of more practical 
importance to the agriculturist Moreover, it 1s just 
along the lines of observation most open to the field 
naturalist, such as the relationships of animals to 
their environment or the fluctuations of their numbers 
seasonally and annually, that further mformation IS 
needed An excellent guide foi the worker who 
desires to make useful contributions to such know- 
ledge ıs Walter P Taylor's “ Outhnes for Studies of 
Mammahan Life Histories”, a 12-page pamphlet 
recently issued in revised form by the US Depart- 
ment of Agriculture (Mascell Pub, No 86, 1930) 
In the comprehensive scheme of studies outlined 
there, the author indicates the observations which 
ought to be made in elueidating the environment and 
its influence, the life-history, structure and behaviour, 
and the relationship between the lower mammals and 
man The suggestions should stimulate systematised 
observations 1n the field 


We have received a letter from Col L A Waddell 
n which he takes exception to our notice of his book, 
"Egyptian Civilization its Sumenan Origin’, m 
NATURE of Jan 24 ‘He states that the fact ıs 
overlooked that ıt gives the fully attested inseriptional 
evidence for the complete identity of the pre-dynastic 
and dynastic Pharaohs with Sumean emperors and 
their dynasties in Mesopotamia, based on the exact 
agreement which has been worked out for their names, 
achievements, and order of succession He adds that 
so far from his chronology “ hanging in the air ", he 
has provided a solid foundation of fact for the first 
time for a chronology of Egypt, whereas those who 
follow what our notice termed the '' orthodox ” system 
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in the dates of the early dynasties 
pleasure in placing Col Waddell’s protest on record, 1t 
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differ among themselves by some thousands of yeais 
While we have 


18 evident that ıt restates, in brief, the a1 gument of his 
book, which 1s dependent upon identifications which, 
1t was made clear, we were not prepared to accept 


GREAT progress has been made in the United States 
of America in the formation of children’s museums 
In discussmg “ Childien’s Museums in oui National 
Lafe ", at Yale University on Nov 19, Miss Anna B 
Gallup pointed out that such institutions are now 
flourishing in Detroit, Indianapolis, Boston, Hartford, 
and Los Angeles, besides the children’s museums 
maintained by Harvard and Yale Universities In 
addition to these seven, all established after the 
organisation of the o1iginal example at Bı ooklyn, 
others are on the way In Kansas City a small 
museum for children is soon to be opened, another 
is bemg planned as part of the California Academy 
of Sciences, and in Pasadena the movement has taken 
hold Even m Honolulu a building has been under 
consideration for the use of children, and a Lepre- 
sentative has studied the methods of the Bi ooklyn 
Children’s Museum in order that the most may be 
made of the educational possibilities of the venture 


Tue Bulletin of the Michigan College of Mining and 
Technology for the year 1930-1931, which has re- 
cently been issued, contains full schedules of the 
subjects taught at this seat of learnmg Judging by 
the scope of the work detailed for chemistry, engin- 
eering, mining, metallurgy, ete , and fiom the illustra- 
tions scattered through the book, a very thorough 
education is made possible by the possession of first- 
class equipment housed m ideal buildings and handled 
by avery competent staff Thatis where these schools 
of advanced instruction in the Ümted States score 
over so many British centres of learnmg of similar 
standing , lack of adequate equipment or accommo- 
dation 1$ bemoaned in almost every university in 
Great Britam 1n some faculty or other, but 1t 15 seldom 
that the same cry 1s heard from the other side To 
those interested m schemes of work and curricula, in 
questions of relative number of hours per subject in a 
group chosen for a degree course, 16 1s inst uctive to 
turn to publications which tell us how other people do 
things, how qualifications are secured While head- 
ings and schedules can give little idea of the quality 
of the teachmg or of the standard really achieved, 
short of or compatible with the aims professed, much 
can be learned from perusal of a pamphlet of this 
kind, and correct assessment of international educa- 
tional values 1s only one of the advantages ensuing 
therefrom 


A GREAT deal of interesting matter on the methods 
and practice of boundary determmation and de- 
marcation 1$ contained in Bulletin 817 of the United 
States Geological Survey, entitled “ Boundaries, 
Areas, Geographic Centers and Altitudes of the United 
States and the Several States" The history and 
the methods of marking the boundaries are given for 
all the States and for the international frontiers In 
several cases a lack of understanding of physical geo- 
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graphy led to bounda 


disput 
as in the case of the "y msputes and readjustments, 


shifting bed of tl 

between Texas and Mexico, EE the Alster bouis 
(iani 

dimufg gi 1808 The pamphlet contams also’a great 
deal of statistical matter and several maps Of the 
latter, the most interesting 1s a large reproduction of 
the Mitchell map of British and French dominions m 


North America in 1755, on a seale of about fifty miles 
to an inch -7 


Pror R, F GRIGGS, of George Washington Univei- 


-—^ 
LI 


sity, has recently returned from a botanical expedition 
to the Katmai volcanic region of Alaska (Daily Scrence 
News Bulletin, Science Service, Washington, D C) 
About twenty years ago, Katmai practically exploded 
and devastated a great area of country, which was 
left covered with voleanic ash This coveling was 
almost devoid of nitrogen, and Prof Griggs has paid 
special attention to the plants which first populated 
this bare and and soil The first plants were hver- 
worts, and although there is httle or no nitrogen in 
the soil, 1t 1s, of course, present in the plants them- 
selves It ıs not clear at present whether the liver- 
wo1ts have the capacity to take nitrogen from the air 
themselves, or whether this power is associated with 
some fungus growing 1n close association with them 
Such close mycorrhiza-hke union of a fungus with a 
lverwort has been described on several occasions 
Prof Griggs proposes to study the question further 
on this group of plants, 1n the laboratory 


Dr WinrLEM DE SITTER, director of the Observa- 
tory at Leyden, has been awarded the Catherine 
Wolfe Bruce gold medal for 1931 of the Astronomical 
Society of the Pacific “for distinguished services to 
Astronomy ”’ 


THE special exhibition at the Imperial Institute, 
South Kensington, of the mineral resources of the 
Empire, which was noted ın NATURE, Feb 14, p 248, 
will remain open until Api 30 In connexion with 
this exhibition, Sir Edwin Pascoe, diuector of the 
Geological Survey of India, will give an address on 
** The Mineral Wealth of India ", on Mar 12, at 5 30 
PM Tickets for seats may be obtained from the 
Secretary, Imperial Institute, South Kensington, 
SW 7 


Tue fifth general meeting of the ‘Dechema’ 
(Deutsche Gesellschaft fur chemisches Ápparatewesen) 
wil be held, with that of the Verein deutscher 
Chemiker, ın Vienna, on May 28 and 29 The subject 
chosen for the symposium ıs ''The Separation of 
Sold and Liquid Substances" Offers of contri- 
butions should be sent in not later than Mar 15, 
to the head office of the ‘ Dechema ', Seelze b Han- 
nover 


De E RBR WZEIDLEIN, director of the Mellon In- 
stitute of Industrial Research, Pittsburgh, Pa, has 
announced the appointment of Di L H Cretcher 
to an assistant directorship in the Institute Dr 
Cretcher, who, since 1926, has been serving as head 
of the Institute's Department of Research ın Pure 
Chemistry, will be ın charge of a group of industrial 
fellowships concerned with problems in organo- 
chemical technology Di Cieteher was formerly a 
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member of the organo-chemical division: of the Rocke- 
feller Institute, and in 1919 took up a research post in 
the laboratory of the National Aniline and Chemical 
Company He ıs best known foi his work on sugar 
chemistry He has also contributed to the know- 
ledge of pyiimidine aldehydes, oxidation of tertiary 
hydioeaibons, glycol ethers and esters, organic boron 
compounds, barbituzic acids, chloro ethers, and 
equilibria in binary liquids systems 


WE have 1eceived fiom the Association of British 
Chemical Manufaetuiers, 166 Piccadilly, London, W 1, 
a well-bound volume of 405 pages entitled “ British 
Chemicals and theu Manufacturers ", which 1s printed 
in English and five other languages, French, Spanish, 
Italan, Portuguese, and German All the entries are 
classified unde1 products ın separate indexes ın these 
languages There is also a section dealing with 
products under proprietary and tiade names, the 
natuie of the product being stated in the languages 
mentioned The volume may be obtained gratis by 
genuine users of chemicals on application to the 
Association at the address given above 


A CATALOGUE (No 15) of upwards of 300 second- 
hand works on botany, horticulture, zoology, and 
geology has just been 1ssued by Mr J H Knowles, 
92 Solon Road, S W 2 


THREE short hsts (B 7, B 8, and B 9) of second- 
hand books on, respectively, botany, gardening and 
agriculture, natural history, and angling, fish, and 
fishing have just reached us from Messis  Fianois 
Edwards, Ltd , 83 High Stieet, Marylebone, W 8 


APPLICATIONS aie invited for the following ap- 
pointments, on or before the dates mentioned — 
A junior research assistant in the department of 
chemical technology of the Imperial College of Science 
and Technology—The Registrar, Imperial College of 
Science and Technology, South Kensington, S W 7 
(Mar 12) A sub-inspector of quarries in the North 
Midland Division of the Mines Inspectorate of the 
Mines Department—The Under-Secietary for Mines, 
Establishment Branch, Mines Department, Dean 
Stanley Stieet, SW 1 (Mar 16) A chemical 
assistant to the advisory chemist of the School of 
Agriculture, Cambiidge— The Secretary, School of 
Agriculture, Cambridge (Mai 19) Lecturers im, 1e- 
spectively, geography and mathematics and physical 
training and hygiene, at St Hüld's Training College, 
Durham—The Principal, St Hald's Training College, 
Durham (Mai 20) A full-time lecturer in cıvıl and 
mechanical engineering at the Polytechnic, Regent 
Street—The Director of Education, The Polytechnic, 
Regent Street, W 1 (Max 20) An assistant secretary 
under the Middlesex Education Committee, having 
special knowledge of technical education and with 
experience in courses leading to national certificates 
in. electrical and mechanical engineering and m build- 
ing construction—The Secretary, Education Offices 
(H ), 10 Great George Stieet, S W 1 (Mar 21) A 
professo: of economics ın the Panjab University— 
The Secretary, Universities Bureau, 884 Gower Street, 
W C1 (Mar 28) A director of the Research In- 
stitute of the Rubber Research Scheme of Ceylon— 
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The Chairman of the Board of Management, Rubber 
Research Scheme, Peradeniya, Ceylon (Mar 30) 
A deputy director of the Public Health Laboratories, 
Cairo—The Under-Secretary of State, Department of 
Public Health, Cairo (Aprl 14) A demonstrator in 
physies at Bedford College for Women—tThe Secre- 
tary, Bedford College for Women, Regent’s Park, 
N W 1 (April 20) A lecturer and adviser m veterin- 


Our Astronomical Column. 


Mapping the Larger Magellanic Cloud —A recent 
Darly Scwence News Bulletin issued by Science Service, 
Washington, DC, gives a summary of a paper by 
Prof H Shapley read before the American Association 
for the Advancement of Science at the recent Cleve- 
land meeting, he stated that a detailed map of the 
larger cloud 1s being prepared, the cloud contains 
200,000 giant and supergiant stars, each more than 
150 times as bright as the sun, and more than 2000 
stars that are each more than 10,000 times as bright 
as the sun 

Another Bulletin gives a new estimate of the 
distance of the sun from the centre of the galaxy 
Dr Harlow Shapley had found a distance of 15,400 
parsees by taking the mean of two different methods , 
but, since that was made, Dr R J Trumpler has 
found evidence of appreciable absorption of hght in 
the galactic plane, Dr van de Kamp has applied 
the necessary correction to Di Shapley’s figures, and 
finds that the distanee 1s reduced to some 12,000 par- 
secs, or even less 


The Eighth Satellite of Jupiter —This tiny body, 
the magnitude of which is 174, has been unobserved 
smce June 1923 It was discovered by Mr Melotte 
at Greenwich ın 1908, and was followed there for 
many years, but of late years the Thomson Equa- 
torial, which is the only instrument there that is 
suitable for observing it, has been in use for stellar 
parallax and other researches There was danger of 
its being lost, as the solar perturbations are very laige 
and the computation of them long and tedious 
However, Prof Numerov, of Leningrad, computed 
them a few months ago, and issued an ephemeris, 
Prof G van Biesbroeck has succeeded in photograph- 
mg the satellite, and publishes eight positions, ob- 
tained from photographs on four nights, in U A I 
Cure No 310 The first position 1s 

RA (1930 0) N Decl 
Dee 16 20562 UT 7h 25m 36 468 22° 54’ 50 3" 


The observed places are about 8 see smaller in RA 
than the predicted ones, and 10’ north of them 
These residuals are satisfacto1ily small after an inter- 
val of nearly eight years The plates were taken 
with the 24-inch reflector at Yerkes, with an exposure 
of 30 minutes 


Variable Stars in the Globular Cluster Messier 3 
(Canes Venatici) —4Asír Nach, No 5747, contains a 
study of the light variations of 47 stars ın this cluster, 
by Mr Paul Slavenas The plates used were 97 m 
number, and were taken by Dr J Schilt m 1926 
with the 60-inch reflector at Mt Wilson The data 
for 30 stars were sufficient to deduce accurate periods 
these are given to the eighth decimal of a day, the 
shortest 1s about 0 288 day, the longest 0 708 day 
The majority he close to half a day It will be re- 
membered that 1t was from a study of the magnitudes 
and periods of Cepheids that the distances of globular 
clusters, the Magellanic Clouds, and the spiral nebule 
have been determined 
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Reference Stars for the ‘ Selected Areas '— The 
scheme, initiated by the late Prof Kapteyn, of m- 
tensive observations of stars, both bright and famt, 
1n certain areas distributed uniformly over the entire 
heavens, needs very careful meridian observations of 
the brighter stars in each area, since these have to 
serve as reference points for the plate constants, and 
the proper motions of the faint stars will depend upon 
them  'The Observatory of Leyden has just pro- 
duced a catalogue of 1172 of these stars m vol 
15, part 3, of its Annals They include all the 
' areas ' m the northern hemisphere except the polar 
one The catalogue bears the names of CO H Hins 
and J J Ramond, jr, with Prof de Sitter as 
director The observations were made between 1921 
and 1929 In 1922 a hand-driven moving-wire micro- 
meter was inserted As there 1s no movable declina- 
tion thread, the declinations were observed at different 
times from the Right Ascensions, the eye-end of the 
telescope being turned through a mght angle Most 
of the stars have been observed at least twice m R A 
and three times in Deelnation The positions are 
reduced to the equinox of 1925 0 


Occultation of Antares —K wasan Observatory Bul- 
letin No 189 contains an observation of the occultation 
of Antares on Jan 15 by Prof K Nakamura with the 
30-cm Cooke refractor It was cloudy for the dis- 
appearance At the reappearance, the greenish com- 
panion emerged first, and the bright star some 4 
seconds later It was seen first as a dim red glare, 
and took fully a tenth of a second to reach full bright- 
ness ‘This ıs ın good accord with the large diameter 
of the star, about 0 04", found by the Mount Wilson 
interferometer The times of emersion 1n U T are 


1931 Jan 144 20h 2m 278 companion 
30 9 Antares 


The first time 1s noted as probably late. 

It ıs of imnteiest to note that the first observation 
of the companion was made on the occasion of an 
occultation The Berliner Jahrbuch of 1822 records 
that Burg at Vienna observed the small star reappear 
five or six seconds before the bright one on April 13, 
1819 He concluded that Antares 1s double ^ Bode, 
however, discredited this, and added the note, * Antares 
ist kem Doppelstern" The companion was not seen 
again until 1844 (by Grant in India) and 1845 (by 
Mitchel ın America) Incidentally the green colour 
of the companion 1s shown to be mherent, not a con- 
trast effect, when 1t reappears before the bright star 


The Cracow Astronomical Handbook for 1931 — 
This handbook, as usual, 1s almost entirely taken up 
with ephemerides of variable stars There are 391 
echpsing variables for which the dates of minimum 
are given, and 382 others for which certam elements 
are given ‘There are also elements of occultations of 
stars by the moon for several stations in Poland 
There are also useful tables of precession, obliquity 
of ecliptic, ete The explanations are given both in 
Polish and in flexible Latin, which 1s very easy to read 
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Research Items. 


Food Supply of India —In the presidential address 
delivered to the agricultural section at the seventeenth 
meeting of the Indian Science Congress at Allahabad 
(Calcutta - Asiatic Society of Bengal), G Clarke dis- 
cussed the necessity of mcreasing the food supply to 
meet the needs of the growing population ın India 
From a eonsideration of the agricultural returns for 
1922—23 and 1925-26, ıt 1s evident that the area avail- 
“abio for food production in India is 1 2 acres per unit 
population, whereas in America and France, countries 
comparable with India as regards the importance of 
agiiculture, the corresponding figures are 2 6 and 2 3 
respectively The amount of new land in India 
suitable for cultivation is no longer sufficient to pro- 
vide the increased area required, so that the solution 
of the problem hes in mereasmg the yield of the land 
aheadyin use Weather conditions and the shortness 
of the growmg season are the chief difficulties con- 
fronting the agriculturist, but the use of modern 
methods of research, and m particular a closer study of 
the critical periods of crops, that 1s, those intervals 
during which the plant shows maximum sensibility to 
external factors such as moisture or nitrogen supplies, 
should do much towards the attamment of better 
results Further, green manuring ıs particularly 
advocated as an economical means for soil improve- 
ment and the maintenance of an adequate nitrogen 
supply From a comparison of conditions in other 
countries and analogy with the progress of the sugar- 
cane industry in India, ıt 1s possible to obtam a rough 
estimate of the mcereased production hkely to follow 
the application of scientific methods to agriculture 
After making due allowance for the inevitable lag in 
the adoption of improvements, and taking mto con- 
sideration the abundant labour resources and respon- 
sive nature of the soi in India, i$ 1s thought that 
within the next two or three decades an inereased 
output of 30 per cent 1n normal seasons may reasonably 
be expected Increased expenditure on scientific 
research 1s, however, assumed 


Bionomics and Morphology of Paraphedon tumidulus 
—The intensive study of an organism is useful m 
entomology By making facts of structure known, 
it places ın the hands of the morphologist material 
with which he can arrive at ideas of truer relation- 
ships Tt also serves as a means of giving clues of 
weak points in the insect’s anatomy which may be 
used by the economic entomologist to bring ıt under 
control, 1f 1b ıs injurious in any way Dr Nellie F 
Paterson’s recently published paper entitled “ The 
Bionomies and Morphology of the early stages of 
Paraphedon tumidulus Germ” (Proc Zool Soc, 
Oct 22, 1930, pp 627-676) 1s an effort of this nature 
The msect belongs to the Chrysomelide—a large 
family of beetles which are all phytophagous, and 
consequently many of them are serious pests of culti- 
vated plants The study was made 1n the zoological 
laboratory of the University of Cambridge while the 
author was holding a scholarship awarded by the 
University of the Witwatersrand, Johannesburg 
The study eontams notes on geographical distribu- 
tion, food-plants and nature of damage, and details 
of life-history The exoskeleton and the internal 
anatomy are reviewed in great detail The paper ıs 
illustrated by four plates and seventeen. text-figures 
An interesting feature 1s that the author has formu- 
lated a system of enumeration and nomenclature of 
the larval chetotaxy Although ıt may apply to 
some Chrysomelid larve, ıt cannot be a comprehen- 
sive scheme which would embrace the whole family 


_ Dr. Pateison 1s to be congratulated on her fine study 
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An Australian Myriothela—E A Bmggs (Hec 
Aust. Mus , Sydney, 18, 1930) gives an account of 
the salient features in the histology of Myrvothela 
harrisont from the coast of New South Wales The 
ectoderm of the hydranth 1s described as stratified , 
the supporting lamella ıs thm and from its outer 
surface extend simple or branched secondary lamellz, 
on each side of which the well-developed longitudinal 
muscle fibrils of the ectoderm are situated The 
endoderm presents the usual types of cells—goblet, 
gland, vacuolate, and storage The tentacles of the 
hydranth are remarkable for the extraordinary devel- 
opment of the supporting lamella in the capitulum 
where ıt is produced into radially arranged fibres 
which form the main mass 1n the apex of the tentacle 
The fibres keep this part of the tentacle expanded 
when the remainder 1s contracted The blastostyles, 
which are borne on the middle zone of the hydranth 
in such numbers as to hide the surface, are mouthless, 
and each 1s continued mto a single terminal tentacle 
The mature gonophores borne on any one individual 
are of the same sex, both male and female gono- 
phores have an apical opening representing the velar 
aperture 


Biological Control of the Prickly Pear —Several 
species of Opuntia have spread very widely in Aus- 
tralia gnce then accidental introduction, and two 
species, O «nermas and O stricta, have become very 
serious pests In 1912, the Queensland Government 
appomted a commission to investigate the natural 
enemies of these plants, and since 1919 the Common- 
wealth Government has co-operated with Queens- 
land and New South Wales, the work of seaiching for 
natural enemies of the prickly pear in its natural 
haunts being placed under the control of the Common- 
wealth Prickly Pear Board The whole of the cactus 
belt ın the United States was examined, and some 
seventy different kinds of msects were found on the 
prickly pear Under the title, “Ten Years’ Research 
on the Prickly Pear ", C Schindler, of the Univesity 
of Brsbane, gives an account of this work in Das- 
covery for February Very striking success appears 
to have accompanied the introduction of the moth, 
Cactoblastis cactorum, which was found in La Plata m 
1914, and re-diseovered in the Argentine and Uru- 
guay in 1925 <A shipment of eggs reached Australia 
safely ın 1925 and was an ummediate success The 
caterpillar tunnels ın the fleshy stem and, living gre- 
gariously inside this spme-covered fleshy mass, 1s 
protected against birds Schmdler estimates that 
the area covered by the prickly pear m Australia 1s 
now being reduced by one million acres a year, as a 
result of the various methods of biological control 
now in use, instead of this pest spreadmg to about 
the same acreage of new country each year, as was 
formerly the case This Australian work will have 
considerable mterest for other countries, for example, 
South Africa 


Spiral Ringing and Solute Movement in Trees — 
Profs L H McDaniels and O F Curtis have pub- 
lished the results of their latest experiments on the 
ringing of trees in Memon 133 of Cornell University 
Agiicultural Experiment Station (October, 1930, 31 
pages) The results refer mainly to the spiral 1nging 
of apple trees, and the findings confirm the opinion of 
these workers that the phloem 1s the tissue most con- 
cerned ın translocation, handling solutes taken m by 
the roots and foodstuffs elaborated m the leaves 
Photographs showing the effect of spiral rmgmg in 
increasing the fruitfulness of apple branches are given, 
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and the practice of tapping trees for oleoresm is also 
reviewed Lateral transference of solutes and food- 
stuffs in the trunk is shown to be slow, immediately 
after the ring has been made It is suggested that 
the meeting of the downwardly moving foodstuffs 
and the upwardly directed solute current causes an 
electrical polarity of the cells at the junction, that is, 
the incipient cambrum, and the responses of plants to 
such practices as propagation, pruning, and grafting are 
discussed from this pomt of view The regeneration 
of the tissues following ringing has been studied, and 
leads to the conclusion that translocation rapidly be- 
comes normal after the wounding 


Selection of Maize for Germination and other Tests 
—Mr R C Malhotra, of St Mary’s College, Kansas, 
writes to say that in germmation tests of maize 
seedlings he finds that the irregularly shaped seeds 
taken from the tip and butt ends of the ear, especially 
those in which the embryo 1s located at the side of 
the seed, seldom 1f ever germinate The use of such 
seeds, even if of heavy weight, may cause an experi- 
mental error of 20-25 per cent m germination In 
the middle of some ears a number of compressed, 
thin, undeveloped, and starved seeds may be found 
They germinate promptly, probably because of the 
thin pericarp, but produce poor, under-nourished 
seedhngs and should be excluded from germunation 
experiments In experiments with X-rays and ultra- 
violet light, the effect of exposure 1s very different 
according to which side of the seed 1s exposed, as the 
embryo 1s much nearer one side than the other The 
embryo side should be exposed for uniform results 


The Theory of Isostasy —In a critical review of 
isostasy by Hubbert and Melton, appearmg m the 
Jour Geol, pp 673-695, 1930, the underlying theory 
1s very clearly summarised, and special attention 1s 
directed to Hopfner’s recent inquiry into the problems 
mvolved Hopfner claims that the observed gravity 
anomalies can be accounted for, without recourse to 
the principle of 1sostasy, by taking mto consideration 
the effect of elevation and depression of the geoid 
relative to the spheroid of reference (Brun's term) 
These effects lead to the conclusion that gravity 
ought to be deficient over the continents and excessive 
over the oceans, as indeed 1t 1s, this being the leading 
fact that isostasy has been mvoked to explam The 
authors state that although the,results of Hopfner 
are admittedly quahtative, “they are of sufficient 
importance to cast a large shadow of doubt over the 
whole of isostatic theory " Agaist this depressing 
conclusion there appears simultaneously an umportant 
paper by Heiskanen m the 4m Jour Scr, Jan 1981, 
pp 39-50 It ıs admitted that the reduced graviby 
values gy, are referred to the geoid, whereas the 
theoretical values y are referred to the spheroid, but 
several lines of evidence are presented to demonstrate 
that gravity anomalies could be explamed by Brun’s 
term only if its quantitative value were about ten 
times greater than ıt actually appears to be Hes- 
kanen concludes that Hopfner’s arguments are 
founded on a qualitatively correct basis, but that he 
has greatly exaggerated the mfluence of the effects 
deduced Readers of the first paper referred to above 
should on no account omit to study the second 
Taken together, they provide a most Uluminating 
account of an intricate subject that 1s rarely clearly 
understood. 


Gas 1n Relation to Oil Production —B J Ellis dis- 
cussed this subject at the meeting of the Institution 
of Petroleum Technologists last December, and, in 
effect, gave a very practical interpretation of S C 
Herold’s well-known recent work on simple perfect 
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fluids and their mechanics As he (Mr Ellis) pointed 
out, Herold’s thesis deals in the mam with ideals— 
perfect gases and liquids m homogeneous reservoirs, 
and although the principles enunciated have obvious 
application to oilheld circumstances, such conditions 
cannot be realised m actual practice The author 
proceeded to examine the concrete variables, the 
gas, oil, and the reservoir, as existing in Nature, and 
thereafter sought to modify Herold’s theories m 
terms of actual conditions Such a study 1s bound to 
brmg im its train the more practical questions of ro- 
pressuring oil pools and gas drive, and some attention 
was devoted to these aspects of field-development, 
while a possible method of mcreasing the recovery of 
petroleum by a modified form of gas drive was mdi- 
cated In this latter conception is probably the most 
interesting part of the paper What is known as 
‘ centripetal production ’ was shown to be one of the 
best means of obtammg more oil from a reservoir from 
which utmost production had been obtaimed by 
normal methods, a means apparently applicable, at 
least ın theory, to virgin production Briefly, centri- 
petal production implies the mjection of gas by wells 
specially drilled for the purpose at geometrical pomts 
determined by the positions of output wells and their 
circles of influence , injection should take place at a 
pressure equal to or slightly higher than the origmal 
reservoir pressure 


River Flow Records in the Ness Basin, Inverness- 
Shire —Previous notice has been given in NATURE 
(Mar 1 and 29, 1930, pp 334, 514) at some length 
of the series of observations of river flow 1n the Ness 
Basin, Inverness-shire, made ın 1929 by the voluntary 
organisation known as River Flow Records, under the 
direction of Capt W N McClean, of Parliament 
Mansions, Victoria Street, SW 1 These observa- 
tions have since been extended to cover the period . 
from January to September melusive, 1930, and the 
results relating to the river Garry are embodied in 
three quarterly reports recently issued The reports 
show that durmg the period in question, m addition 
to rainfall observation, there have been five months 
actually spent on river gaugmg work, with the design 
and construction of new gear for flood measurements 
and the erection and maintenance of water -level 
gauges Much useful and mteresting data have been 
acquired and, for local, and even general reference, 
the statistical tables will be of great value The 
latest of the three reports provides an opportunity 
of comparing the flow and period losses of the two 
rivers, Garry and Moriston, over a full twelve months 
period, from which 1t may be noted that while both 
have catchment areas of 150 square miles, the twelve 
months’ flow-off of the Moriston 1s about 73 per cent 
of that of the Garry The ‘period losses’ in each 
case were fractionally above and below 14 inches 
The report concludes with some comments on the 
organisation required to maintain these records of 
flow after the actual gauging work 1s completed 


A  Gyroscopc Clinograph —Another interesting 
appheation of the gyroscope ıs the subject of an 
aiticle entitled "* Oil Well Surveying with the Gyro- 
scope", m the November issue of the Sperryscope, 
the organ of the Sperry Gyroscope Company, Inc 
In the boring of oil wells many things lead to a de- 
flection of the path of the drill from the vertical, and 
1t ıs umportant to the driller that he should be ım- 
formed of any such deflection There are several 
methods by which the angularity of an oi well can 
be determined, and some success was obtamed with 
the use of the magnetic compass In conjunction 
with the Sun Oil Company, the Sperry Gyroscope 
Company has now brought out the ‘ Surwel ’ gyro- 
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means of promoting the use of coal on board ship In 
land practice, coal-dust finng has been made possible 
by the use of large combustion chambers, but at sea 
this is impossible In essence, the problem 1s to bring 
air for combustion into contact with finely divided 
suspended particles—a problem 1n aerodynamics 
which 1s being systematically studied By attention 
to these requirements very high rates of heat release 1n 
small burners have been obtained, which should con- 
tiibute to the solution of this problem 
— —The. staff of the Board has carned out laboratory 
work on the properties of coal, and also supported 
investigations by independent workers in the wuni- 
versities and elsewhere who have originated special 
techniques Thus Mr C A Seyler has been enabled 
to develop methods for studying polished surfaces of 
coal by reflected hght His work has recently been 
published as a special report Mr Lomax ıs studying 
the distribution of spores in coal seams by examination 
of their sections ‘This work, 1n association with that 
of the South Yorkshire Survey Laboratory, suggests 
the possibility of identifying and correlating seams by 
identification of the spores contained Interesting 
work 1n association with the Building Research Station 
is reported which should place the calculation of the 
heat requirements of buildings on a quantitative basis 
In conclusion ıt may be said that the report com- 
ments on so many points that the readez can gather 
from ıt a very good idea of the status of British fuel 
H J Hopsman 


E oblems 1n general 


University and Educational Intelligence. 


CAMBRIDGE —In a report of the Council of the 
Senate on the future of mineralogy, petrology, and 
crystallography im the Univeisity ıb ıs recom- 
mended that, upon the retirement of Prof A Hutchin- 
son from the professorship of muneralogy, the pro- 
fessorship of muneralogy be discontinued, and that 
there should be established in the University a pro- 
fessorship of mineralogy and petrology, assigned to 
the Faculty of Biology “ A", and that a department 
of the same title be constituted, to include also the 
subject of crystallography 

The Counei of the Senate recommends that the 


- Downing professorship of medicine be discontinued 


Mr H H Brindley, University demonstrator in 
zoology, has been elected to a fellowship at St John’s 
College 


LEEDS —Courses of lectures on hterary and scien- 
tific subjects will be given in the University during 
the Easter vacation, on April 15, 16, and 17, 1931 
The lectures are intended primanly to meet the needs 
of those who find it difficult to keep in close touch 
with recent developments, and will also grve oppor- 
tunities for discussion Graduates of the University 
of Leeds will be admitted free, but for others a fee of 
£1 will be charged The science courses include lec- 
tures on the electronic theory of valency and on modern 
views on colloids, acids and bases, and the ionisa- 
tion of electrolytes, and on the relationship between 
philosophy and various aspects of natural science 
Appheations for admission to the course should be 
sent not later than Mar 21 to The Registrar, the 
University, Leeds, and should be accompanied by a 
remittance where payable 


Lonpon —Mr W B R King has been appointed 
as from Aug 1 next to the Yates-Goldsmid chair of 
geology tenable at University College. Since 1922 
he has been fellow and Charles Kingsley lecturer at 
Magdalene College, Cambridge 
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A University (part-time) chair of medical psycho- 
logy tenable at the London School of Hygiene and 
Tropical Medicine is to be instituted 


Sr ANDREWS —The Court has approved generally 
plans prepared by Mr J D Mills for a new building 
to provide accommodation for the departments of 
botany and geology at St Andrews, to be erected 
adjoining the group of buildings presently occupied 
by the Bute Medical School and the Bell-Pettigrew 
Museum Plans have also been approved for the 
adaptation of Deanscourt, St Andrews, as an addi- 
tional residence hall for men students 

Dr W F Harper, hitherto assistant in anatomy, 
has been appointed a lecturer ın regional anatomy in 
the Univeisity 





THE American University Union (British. Division), 
which has recently moved 1ts London office from 
Russell Square to 1 Gordon Square, W C 1, announces, 
in a leaflet entitled ‘‘14 Points’’, the nature of the 
service 1t offers to American students and to British 
university graduates and others interested in American 
universities It facilitates meetings of British scholars 
with Americans, supplies, upon request from British 
societies, American college lecturers upon American 
subjects, and keeps a register of applicants for uni- 
veisity posts in the United States Through the Insti- 
tute of International Education (2 W 45th Street, 
New York), which publishes a monthly Bulletin, it 
undertakes arrangements for exchange piofessorships, 
visiting professorships, and exchange scholarships 
between British and American colleges It maintains 
personal touch, by visits, with each of the universities 
in Great Britain and Ireland, and tells them of the 
ways and aims of education in America It keeps on 
file the latest calendars of all representative American 
colleges, and answers questions about them, put by 
British educational authorities It co-operates with 
the Continental Division of the Union (173 Boulevard 
St Germain, Paris) 1n the endeavour to help visiting 
scholars to acquaintanceships in any educational 
centre in Europe ‘The directoris W Connely 


UNIVERSITY education in India 1s briefly discussed 
in the official pamphlet, “ Education in India, 1927— 
1928 ”, recently published (Calcutta Gov India Cent. 
Pub Branch, 112 rupees) The rate of inciease in 
the number of students in universities and aits and 
professional colleges (0 8 per cent of the total number 
of scholars in all kmds of institutions) 1s recorded as 
0 84 per cent in twelve months, during which time the 
total of scholars of all kinds increased by 5 5 per cent. 
Expenditure on university and collegiate education, 
which is 13 per cent of the total expenditure on 
education, increased at the rate of 7 per cent, as com- 
pared with an increase of 5 per cent in the total 
expenditure on education of all kinds The Indian 
Institute of Science, Bangalore, with its 100 students, 
accounts for 15 per cent of the expenditure on 
university and collegiate education Of four of the 
seventeen universities—Allahabad, Andhra, Lucknow, 
and Madras—it ıs recorded that they have adopted 
the principle of compulsory physical training for their 
students There are two religious denominational 
universities, the Aligarh Muslim and the Benares 
Hindu To each of them the United Provinces 
Government gave a recurring grant of 50,000 rupees 
to enable them to maintain departments of, respect- 
ively, Unani and Ayurvedic medicine’ In another 
direction the Benares Hindu University has broken 
away from the traditions of Indian universities by 
providing advanced courses which prepare for m- 
dustrial hfe, and its diploma in engineering 1s recog- 
nised by employers as a guarantee of a sound training 
in mechanical and electrical engineering 
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Birthdays and Research Centres. 


Mar 8,1855 —Prof K E vow GOEBEL, For Mem RS, 
professor of botany 1n the University and Director 
of the Botanical Gardens, Munich 


At present l am engaged on the preparation of & 
work on “The Flowermg Shoot"' (anthocladia and 
inflorescences) to be published this year as the second 
supplement to the ** Organographie den Pflanzen”, third 
edition My main mterest is the biology and taxo- 
nomy of leptosporangiate ferns 

A critical revision of phylogeny, especially a com- 
parison of the results of the phyto-paleontological 
discoveries with the modern views on the relation- 
ships in the larger natural groups of plants, for 
example, in ferns, 1s a problem deserving of the closest 
study 


Mar 9, 1862—-Sir SIDNEY F Harmer, KBE, 
F RS, formerly Director of the Natural History 
Departments of the British Museum 


My principal work, at present, 1s the preparation 
of Part 3 of my Report on the Polyzoa collected by 
the Siboga m the Malay Archipelago 

I continue to keep m touch with recent develop- 
ments of the subantarctic whalmg industry Whaling 
operations have increased in magnitude to an alarm- 
mg extent, particularly since the season 1926-27, and 
principally as the result of the creased use of pelagic 
‘floating factories ’ which operate on the high seas 
These ships, which have already reached a size ex- 
ceeding 20,000 tons, are capable of performing all 
manufacturing operations on board ‘They are under 
no effective control, and there 1s reason to believe that 
ın some cases a regrettable waste of valuable material 
is taking place The production of oi, m these 
localities, has risen from less than 800,000 barrels in 
1925-26 to more than 1,600,000 barrels in 1928-29, 
and more than 2,500,000 barrels in 1929-30 (6 barrels 
—1ton) Naturalists acquainted with the results of 
earher hunting in other areas are convinced that the 
whale population of subantarctic seas, the last refuge 
of the great whales, will be gravely reduced, in the 
near future, unless ıt 1s found possible to secure mter- 
national agreement to the regulation of the industry, 
on satisfactory lmes 


Mar 13, 1873—Dr CHARLES S Myers, CBE, 
FRS, Direetor of the National Institute of 
Industrial Psychology 


Much of the research work on which my staff and 
I have been engaged durmg the past ten years at the 
National Institute of Industrial Psychology has been 
fundamentally concerned with the mental differences 
between individuals Undoubtedly ıt suggests a 
problem of vast magnitude for future solution, 
namely, what are the physiological differences with 
which these menial differences are associated ? What, 
for example, 1s the physiological significance of the 
discovery that, during the menstrual period, the 
mental efficiency of some women 1s distinctly greater, 
in others less, while in many ıt is not appreciably 
changed, compared with other times ? What, again, 
is the physiological significance of similarly wide 
individual differences in efficiency which appear to 
result from ultra-violet radiation ? And what ıs the 
physiological significance of the striking differences 
m various mental characteristics revealed by mental 
tests ? 

Clearly, conjoint physiological and psychological 
research is essential to ascertam what bodily differ- 
ences, say in metabolism, blood composition, or 
endocrine activity, are responsible for the mental 
differences disclosed by the Institute’s research work 
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Societies and Academies. 
LONDON 


Royal Society, Feb 26 —] C Eccles and Sir Charles 
Sherrington Studies on the flexor reflex (1) Latent 
period A method for measurmg the latent period of 
the flexor reflex 1s described The values obtamed 
for the central reflex time range from 2 7c to 4 35r, 
and are in general agreement with the values calcu- 
lated by Jolly and by Forbes and Gregg The central_ 
reflex time ıs shortened when the stimulus applied * 
to the afferent nerve is strengthened The temporal 
dispersion of many reflex dischaiges 1s shown to be 
due, not to the discharge of more than one impulse 
from motoneurones, but to variations in the latent 
periods of the single responses of different moto- 
neurones The latent period of the response to a cen- 
tripetal volley is greatly shortened if another volley 
precedes ıt by certain intervals ‘This shortenmg 
occurs at the expense of the cential reflex time It 
18 concluded that all the time 1s saved 1n the reduction 
of the normal ‘synaptic’ delay by facilitation If 
that is so, the actual conduction time through the 
spinal cord must be less than 0 5c On the assump- 
tion that the normal ‘ synaptic’ delay 1s due to time 
taken for a succession of excitatory impulses (owing 
to their temporal dispersion) to build up aces of 
threshold intensity, all the observations are satis- 
factouly explamed The experiments support t 
conclusions that in the flexor reflex, centripeta) 
impulses are not transmitted straight through the _ 
spinal cord, but at certam points (‘synapses’) they 
are transformed into an endurmg excitatory condition, 
ces, which may in turn set up fresh nerve 1mpulses— 
the reflex discharge —(2) The reflex response evoked by 
two centripetal volleys When the mterval between 
two centripetal volleys 1s short, the reflex contraction 
evoked by the second volley is due largely to the 
discharge of motoneurones which fail to respond to 
either volley alone The response of these moto- 
neurones ıs due to summation of the subliminal 
excitatory effects of each volley In addition to this 
facihtation at short intervals, a centripetal volley 
gives rise to a period of unresponsiveness of moto- 
neurones Three types of unresponsiveness have been 
met with (a) Recovery complete m less than 16¢ 
(b) Recovery complete in less than 50e (c) Recovery. 
not complete for more than 80e From theoretical ' 
considerations, the duration of the relatively refract- 
ory period following an antidromic volley (10 5c) 1s 
hkely to be identical with the duration of the relatively 
refractory period of the reflex are —] C Eccles 
Studies on the flexor reflex (3) The central effects 
produced by an antidromic volley When a single 
stimulus 1s apphed to an intact motor nerve, a volley 
of impulses (called an antidromic volley) passes into 
the spinal cord through the ventral roots A single 
centripetal volley gives rise to ces during a con- 
siderable period Persistence of the ces set up by 
such a volley is due partly to the temporal dispersion. 
of the incident excitatory impulses and partly to the 
ces produced by any particular impulse itself endur- 
ing for some time In any motoneurone an antidromic 
impulse removes preformed ces—J C Eccles and 
Sir Charles Sherrington (4) After-discharge A 
period of quiescence follows an antidromic volley 
set up during the after-discharge of a reflex either 
by & single centripetal volley or by a repetitive 
series of centripetal volleys (confirmmg Denny- 
Brown) It ıs concluded that preformed ces of 
& motoneurone 1s removed by a reflex discharge, 
and has to be built up agam by delayed excitatory 
impulses before another discharge can occur —J. C 
Eccles and Sir Charles Sherrington (5) General 


— 


—insecticides, etc , are subject to control 
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conclusions A bref statement with discussion of 
various views of the nature of central excitation m 
reflex activity —A V Hilland] L Parkinson Heat 
and osmotic change m muscular contraction without 
lactic acid formation Frogs’ muscles poisoned with 
10do-acetie acid, m which no lactic acid is formed, 
when stimulated to exhaustion ın nitrogen gave total 
heat 0 367 cal per 1 gm and showed a rise of osmotic 
piessure This change of osmotic pressure cannot be 
explamed in full without assuming either (a) that 


- some chemical reaction, hitherto unrecognised, occurs 


m such poisoned muscles when stimulated, or (b) that 
phosphagen (and perhaps adenyl-pyrophosphoric acid) 
exist not as simple molecules in the resting muscle 
but 1n some combined form 


Society of Public Analysts, Feb 4 —L H Lampitt 
and J H Bushill ‘The solubility of milk powder— 
the moisture factor The authors stress the compli- 
eated nature of the changes which take plaee when 
spray-dried milk powder absorbs moisture The 
freezing of the fat, whereby it 1s made available for 
solution 1n organic fat solvents, 1s one indication of 
the changes taking place above the ' critical moisture 
content ’, a figure dependent upon the solids not fat 
—S Marks and R S Morrell (1) The determination 
of the hydroxyl content of organic compounds 
estimation of castor oil Peterson and West’s modi- 
fication of the method of Verley and Bolsing, in 
which the hydroxyl content 1s determined by treat- 
ment with acetic anhydride and pyridine, was found 
the most satisfactory method, and ıs particularly 
suitable for the estimation of castor o1 —(2) The 
determmation of the carboxyl and aldehyde content 
of organic compounds estimation of phenylhydra- 
zme  'The most suitable method was found to be 
that of Ellis, m which the substance 1s treated with 
excess of phenylhydrazine, and the nitrogen evolved 
on treating the excess with Fehling’s solution 1s 
collected and measured ın a simple form of apparatus, 
an allowance bemg made for the benzene vapour — 
A Van Raalte and J Straub Food control in Hol- 
land Food control in Holland is based on legal 
standards arrived at usually by agreement between 
the directors of the control service and the large 
manufacturers Not only foods, but also other com- 
mercial products such as toilet articles, wallpaper, 
There 1s a 
ight of mspection of premises where food 1s manu- 
factured or sold, and this, coupled with mtensive 
sampling, has reduced to 6 7 per cent, the percentage 
of samples falling below the standard —H R Ambler 
The determination of small quantities of methane 
The hydrogen and carbon monoxide are oxidised by 
means of cupric oxide at about 500° C , the resulting 
carbon dioxide removed, and the methane determined 
by burning with oxygen ın the presence of platinum 
wire at bright yellow heat, and measuring the carbon 
dioxide produced and the residual oxygen —R Bhatta- 
charya and T P Hilditch The fatty acids and com- 
ponent glycerides of Indian ghee Cow ghee gives 
figures fallmg within the limits previously recorded 
for English and New Zealand butter fats, but buffalo 
ghee showed rather higher Reichert-Meissl and 
Kirschner values It also contamed more butyric and 


. stearic acids than cows’ butter 


Geological Society, Feb 11 —W J Arkell The 
Upper Great Oolite, Bradford Beds, and Forest Marble 
of South Oxfordshire, and the succession of gastropod 
faunas in the Great Oolite In the first part of the 
paper the principal exposures ın South Oxfordshire 
of the uppermost beds of the Great Oolite and the 
Forest Marbles are described, with especial reference 


^ to the paleontological horizons, and for the first time 
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the fauna of the highest portion (or Block I) of 
the Great Oolite ıs enumerated and discussed It 1s 
shown that this fauna 1s essentially a Great Oohte one 
Secondly, ıt 1s demonstrated that the renowned fossil 
bed of Ishp contains nearly the whole of the highly 
characteristic assemblage of the Bradford Clay, of 
which 1t 1s held to be a true representative In the 
second part of the paper the gastropod beds of the 
Great Oolite are studied, and an attempt is made 
to disentangle the various species and genera —A 
Heard and J F Jones A new plant (Thalloma), 
showing structure, from the Downtoman Rocks of 
Llandovery, Carmarthenshire The structures of the 
pecular fossil were revealed by mechanical and 
chemical methods of treatment Horizon Lower 
Downtonian, probably a few yards above the Upper 
Ludlow—-Downtonian junction Locality Long west 
3° 41’, lat north 51° 58’ 35" 


PARIS. 

Academy of Sciences, Jan 5 —Auguste Lumiére and 
Mme A Dubois ‘The distribution of Koch's baculli, 
contained in milk, after separating the butter and 
casen Known amounts of tubercle bacıllus were 
added to milk, the cream separated, and the casein 
separated from the butter-milk in the usual way The 
resulting whey and the cream were free from baculhi, 
which appear to be concentrated m the casem It ıs 
concluded that starting with tuberculous milk the 
maximum danger ıs ın the cheese —J Herbrand The 
units of an algebraical body —J Rey Pastor A 
characteristic property of the varieties of Jordan — 
H F Bohnenblust and E Hille The absolute con- 
vergence of Dunehlet's senes —L  Tchakaloff The 
theorem of finite mcrements —Georges Bouligand . 
Cavities amsing in a heavy lquid—-G  Ribaud and 
P Mohr The determination of the melting point of 
platmum The method adopted was optical extra- 
polation, starting with the melting pomt of gold The 
melting pomt found was 1762°+2°C—Mlle M 
Chenot A new appearance of the high frequency dis- 
charge —G Ferrie Remarks on the preceding com- 
munication —Armand de Gramont Transmitted 
light in the ease of so-called total reflection If a 
hight pencil ıs reflected from the long side of a right- 
angle prism, under an angle of incidence greater than 
the limiting angle, some light diffuses through the 
back of the prism and shows a maximum 1n a definite 
direction ‘The intensity of this maximum depends 
on the polish of the reflecting surface —Jean Loiseleur 
and Leon Velluz The preparation of cellulose mem- 
branes contaming protems ‘The solubility of some 
proteins (gelatine, casein, egg albumen) in anhydrous 
organic acids allows the preparation of true solutions 
of mixtures of proteins and cellulose derivatives, and 
from these, by evaporation, membranes of varymg 
permeability can be prepared —P Pingault The iron 
carbide and iron oxygen equilibrium —L Hackspill, 
A P Rollet, and L Andrés The action of boric acid 
upon the alkalne chlorides and nitrates In the 
presence of steam, boric acid easily displaces the acid 
of alkaline chlorides and nitrates —M  Lemarchands 
and C Tranchat The purtfication of disodium phos- 
phate —A Traversand Avenet The determination of 
thiocyanates 1n coke oven effluents The thiocyanate 1s 
precipitated as cuprous thiocyanate, this dissolved m 
ammonia, oxidised to cupric salt, and titrated with 
potassium permanganate —Msme Ramart-Lucas and 
] Hoch The absorption spectra of dibenzyl and its 
derivatives A band attributed by previous workers 
to dibenzyl has been found to be due to the presence of 
a trace of stilbene as impurity —A Marinand P Fallot 
The distribution of the facies ın the Spanish Rif and 
their special character —Pierre Dangeard A parasitic 
Ectocarpus causing tumours m Lamanaria flexrcaulis 
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(Ectocarpus deformans) —Robert Weil The genus 
Pieroclava, the systematic interpretation of the 
Pteronemide and the taxonomic value of the cnidome 
—Georges Fontes and Lucien Thivolle Tryptophane 
and histidine are anabolites The simultaneous injec- 
tion of tàyptophane and histidine into dogs, m equih- 
brium with a fixed food ration, results in rapid gains ın 
weight, and these gains are maintained for some time 
—L Septılıcı The diagnosis of syphilis by spectro- 
reaction —C Levaditi and P Lepine The preventive 
action of liposoluble bismuth in experimental syphilis 
of the chimpanzee 


Jan 12—A Guldberg The problem of the scheme 
of urns —David Wolkowitsch The geometrical pro- 
perties of ellipses of inertia of a plane system — 
J A Lappo-Danilevsk1 The analytical coefficient 
of the singularities of mtegrals of systems of lmear 
differential equations with arbitrary rational co- 
efficients —N Mouskhelichvili New method of reduc- 
tion of the fundamental biharmonic problem to an 
equation of Fredholm —J. Dieudonné The radius 
of univalence of polynomials —O Nikodym Linear 
and contmued functionals —J Dufay and R Gindre 
The variable star d-Cygni The variations of lumin- 
osity suggest the mutual eclipses of two stars moving 
in circular orbits and give a curve of the type of 
8-Lyrae A detailed spectroscopic study 1s required 
to elucidate the physical nature of the system of 
d-Cygni —Jean Ullmo The application of classical 
statistical conceptions to wave mechanics —H 
Muraour and G Aunis The variation of Jp dt with 
density of the charge for different types of (explosive) 
powders —Charles Marie and N Marinesco ‘The 
phenomena of adsorption and protection in complex 
eolloidal media —Augustin Boutaric and Jean Bou- 
chard The acceleration produced by light in the 
flocculation of colloidal solutions 1n fluorescent media 
Suspensions of gamboge and resin (1n. presence of eosin 
and fluorescein) and of arsenic sulphide sols (m presence 
of eosin, fluorescin, and erythrosin) were used Itwas 
generally found that flocculation 1s accelerated by 
hght ım the absence of the fluorescent substance the 
flocculation was not accelerated —G Chaudron and 
A Girard The formation of a ferromagnetic iron 
sesquioxide by the decomposition of van Bemmeien’s 
hydrated sesquioxide —V Agafonoff ‘The influence 
of impurities on some physical and crystallographic 
properties of hemimellitic acid Some anomalies in 
crystal form and optical properties were traced to the 
presence of impurities, one being calcrum hemimellate 
—V Gouzien The geological structure of the penin- 
sula of Crozen (Fimistére) —M Gignouxand E Raguin 
The stratigraphy of the Tnas of the Briangonnais 
zone —Ch PoissonandJ Delpeut Magnetic observa- 
tions at Tananarive —L Mercier The hypopleural 
bristles of Orygma luctuosa and the principle of the 
connexion of the organs —Mme Lucie Randoin and 
Mlle Andree Michaux Variations in the proportions 
of chlorine and of water in striated muscle, liver, and 
kidneys in the course of acute experimental scurvy 
At the time of appearance of the characteristic symp- 
toms of scurvy, the proportion of. chlorme in the 
muscles shows marked increase, from 0 5 per thousand 
to twice or even three times this amount, and this 1s 
due essentially to the deficiency m vitamin C —Ray- 
mond-Hamet The cardiac antagonism of pilocarpine 
and tropine —Jean Regnier and Guillaume Valette 
The influence of the concentration of hydrogen ions 
on the fixation of cocaine by adsorption on the nerve 
fibres The experiments described lend support to the 
hypothesis according to which increasing alkalinity 
increases the anesthetic action of cocame hydro- 
chloride, not only by modifying the physico-chemical 
properties of the anesthetic solution in a sense favour- 
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ing fixation, but also by reimforemg the power of 
fixation of the nerve cell itself —P. Delanoe The 
sensibility of the fox to the Moroccan spirochete, 
Sp laspanicum var marocanum Young foxes are 
frequently mfected, but as adult foxes can show 
8 very complete acquired immunity, the fox, like the 
porcupine, must be regarded as a reserv¢u of the 
virus. 





Official Publications Received. : 


BRITISK 


The British Electrical and Allied Industries Research Association 
(Ineorporated) Tenth Annual Report, October 1, 1929, to September 30, 
1930 Pp 86 (London) 

The Journal of Physiology Subject Index to Volumes 1 to 60 Pp 
1v--201 (London Cambridge University Press ) 15s net 

Navy (Health) Statistical Report of the Health of the Navy for the 
Year 1929 Pp 153 (London H M Stationery Ofhee ) 2s 6d net 

War Ottice Report on the Health of the Army for the Year 1929 
(Vol 65) Pp iv+172 (London H M Stationery Office) 3s net 

Canada Department of Mines Mines Branch The Salt Industry 
of Canada By L Beber Cole (No 716) Pp vui+116+15 plates 
(Ottawa F A Acland) 20 cents 

The Engineer Directory and Buyers Guide, 1981 Pp 260 (London ) 

Proceedings ot the Cambridge Philosophical Society Vol 27, Part 1, 
January Pp 102 (Cambridge Atthe University Press ) 7s 6d net 

M Journal of the National Institute of Agricultural Bo.any Vol 
2, No 4 

Proceedings of the Royal Irish Academy Vol 89, Section B, No 28 
A Statistical Analysis of the Laws governing the Urea Excretion in 
Man By Dr E J Conway Pp 574-594 (Dublin Hodges, Figgis 
and Co , London Williams and Norgate, Ltd ) 6d 

CBC Bulletin No 2 Coital Interlocking, a Physiological Discovery 
By Dr Mare Carmichael Stopes Pp 6 (London Mothers Clinic 
for Constructive Birth Control ) 

Nigerian Forestry Department Bulletin No 1 Record of Forest 
Research in 1928 Pp 42 (Lagos CMS Bookshop, London ‘The 
Crown Agents for the Colonies ) 5s 

Journal of the Chemical Society Pp m+ 223+. 
(London } ; 

Some Notes on the Cınchona Industry (Streatfeild Memorial Lecture, 
1930) By Bernard F Howard Pp 22+4plates (London Institute 
of Chemistry ) 

Journal and Proceedings of the Asiatic Society of Bengal New 
Series, Vol 25, 1929, No 2 Numismatic Supplement for 1929 Pp 
78+-5 plates (Calcutta ) 

The Journal of the Botanical Society of South Africa Edited by 
R H Compton Part16 Pp 304-3 plates (Kirstenbosch ) 

Quarterly Journal of the Royal Meteorological Society | Vol o7, No 
238, January Pp 116 (London Edward Stanford, Ltd) Ts 6d 

Transaetions of the Institute of Marine Engineers, Incorporated 
Session 1930 Vol 42, January Pp 959 1044+31 (London) 

Memoirs of the Indian Meteorvlogical Department Vol 25, Part 6 
The Wind at Agra and its Structure By Barkat Ali Pp 191-251--6 
plates 214 rupees, 5s Scientific Notes Vol 2, No ly Tables of 
Monthly Average Frequencies of Surface and Upper Winds up to 3 Km 
in India, Part A Pp 64127 loxupees, 2s 3d Vol 2, No 17 
Tables of Monthly Average Frequencies of Surface and Upper Winds up 
to 3 Km in India, Part B Pp 129192 
No 18 The Structure of the Madras Storm of January 1929 By Dr 
K R Ramanathan and A A Narayana lyer Pp 12+11 plates 110 
rupees, 2s 6d Vol 3, No 19 Distribution of Air Density at MS L 
over India By U N Ghosh Pp 1314-4920 plates 14 rupees, 
2s (Calcutta Government of India Central Publication Branch ) 


January 


FORFIGN 


Scientific Survey of Porto Rico and the Virgin Islands Vol 6, 
Part 4 Botany of Porto Rico and the Virgin Islands Supplement to 
Descriptive Flora, Spermatophyta, Bibliography, Spermatophyta and 


Pteridophyta, Index to Yolumes5and6 By N L Britton and Percy: 


Wilson Pp 5210663 2 dollars Vol 10, Part 4 The Ascidians of 
Porto Rico and the Virgin Islands By Willard G Van Name Pp 401 
535 2dollars Vol 12, Parti Insects of Porto Rico and the Virgin 


Islands  Heterocera or Moths (excepting the Noctuide, Geometride 


and Pyzalidide) By W T M Forbes Pp 174 2 dollars (New 
lork New York Academy of Sciences ) 
Meddelelser fra Kommissionen for Havundersógelser Serie Hydro 


grafi, Bind 2, No 10 Contributions to the Hydrography of the Waters 
round Greenland in the Year 1925 By Baggesgaard Rasmussen and 
J P Jacobsen Pp 21 (Kgbenhavn C A Reitzels Forlag ) 
Koninklijk Nederlandsch Meteorologisch Instituut, No 102 Mede 
deelingen en Verhandelingen, 29c  Klimatologie van den Indischen 
Oceaan v Neerslag, si Fiequentie van Luchtdrukkingen en Storm- 
achtige Winden, vii Tropische Cyclonen Door P H Gallé Pp 81 
(Amsterdam Seyffardts Boekhandel ) 045f 
Proceedings of the Imperial Academy Vol 6, No 9, November Pp 
Section B, Nos 2 5 


xxvii xxviii4-357 384 (Tokyo) 
Science Reports of the Tokyo Bunrika Daigaku 
No 2 On Vector Quantity, 1 A Method ot Vector Analysis with an 
Idea of Higher Complex Numbers, by Sunin osuke Ono, No 8 On the 
Expression of the Transition Probability, by Uzumi Dor, No 4 Large 
Displacements in the Spectra of Ionized Nitrogen, by Kwan ich Asagoe , 
No 5 Some Peculiar lypes of the Lichtenberg Figures, by K wai Umeda 
or Mitsuo Shoyama Pp 15 66+4plates (Tokyo Maruzen Co, Ltd ) 
sen 


Pp 309412 (Cambridge W Hefler and Sons, Ltd ) 2s Gd / 


16 rupees, 2s 3d Vol 3,-- 
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Meddelande fran Lunds Astronomiska Observatorimm Ser 2, Nr 56 
Stars with large Proper-Motions in the A G Zone of Lund (Uh 195) By 
W Gyllenberg Pp 17 (Lund C W K Gleerup ) 

Memoirs of the Faculty of Science and Engineering, Waseda University, 
Tokyo, Japan No 7, 1930 The Collection of the Abridged Reports 
during 1927-1930 from Technical Chemical Laboratory, Waseda Univer 
sity Pp v4-146 (Tokyo) 

The University of Colorado Studies Vol 18, No 2 Abstracts of 
Theses for Higher Degrees, 1930 (University of Colorado Bulletin, Vol 
30, No 11 General Series No 286) Pp 43118 (Boulder, Colo ) 

Proceedmgs of the Californi Academy of Science, Fourth Series 
Vol 19, No 11 Marine Algz of the Revillagigedo Jslands Expedition 1n 
1925 By Wiliam Albert Setche and Nathaniel Lyon Gardner Pp 
109 215 (plates 4-15) (San Francisco, Calif) 1 50 dollars 

_ Proceedings of the United States National Museum Vol YT, Art YT 
“Studies of the North American Weevils belonging to the Superfamily 
Platystomoidea By W Dwight Pierce (No 9340) Pp 8344-5 plates 
Vol 78; Art 10 A Revision of the North American Tachinid Fhes of 
the’Genus Achietoneura By R T Webber (No 2853) Pp 37 

(Washington, DC Government Printing Office ) 

United States Department of the Interior Office of Education 
Bulletin, 1930, No 19 Accredited Higher Institutions, 1929-1930 By 
Ella B Rateltfe Pp v-F156 (Washington, D C Government Print- 
ing Office ) 20 cents 

University of Illinois Engineering Experiment Station Bulletin No 
213 Combustion Tests with Illinois Coals, conducted by the Engineer 
ing Experiment Station, University of Illinois, im eooperation with the 

—"eler Coal and Coke Company By Prof Alonzo P Kratz and Wilbur 

Woodruff Pp v8 30cents Bulletin No 214 The Effect of Furnace 
jases on the Quality of Enamels for Sheet Steel, a Report of an Investi 
tion conducted by the Engineering Experiment Station, University of 
Almos, in cooperation with the Utilities Research Commission By 
Piof Andrew I Andrews and Emanuel A Hertzell Pp 29 20 cents 

‘Bulletin No 216 Embrittlement in Boilers, a Report of an Investiga- 
tion conducted by the Engineering Experiment Station, University of 
Illinois, in cooperation with the Utilities Research Commission By 
Prof Frederick G Straub Pp 125 65 cents (Urbana, Dl) 


CATALOGUES 


Enghsh Literature, including First and Early editions, Association 
Books, Autograph Letters, ete (Catalogue 360 ) Pp 98 (Cambridge 
W Heffer and Sons, Ltd ) 

Catalogue of Important Books on Botany, Horticulture, Zoology and 
Geology (No 15) Pp 16 (London John H Knowles) 

Catalogue de livres anciens eb modernes rares ou curieux relatifs a 
Orient (No 16) Pp 503580 (Pars Libr Adrien Maisonneuve ) 

Colorimeters (Inst No 92) Pp 24 Microscopes and Accessories 
{List No 91) Pp 50 Electro chemical Apparatus, embodying Electro 
Analysis of Metals, Electr ometric Determination of Hydrogen tons, and 
Conductivity of Electrolytes (List No S0c) Pp 44 (London 
A Gallenhamp and Co , Ltd 

The Products and Aims of tle Firm of Adam Hilger, Ltd Pp 33 
The Cubic Crystal Analyser (SB 136) Pp Y Hilger X Ray 
Crystallograph for the Analysis of Substances having Crystalline 
Structures Pp 10 (London Adam Hilger, Ltd ) 





Diary of Societies. 


FRIDAY, MARCH 6 


Rovarn SOCIETY oF MEDICINE (Otology Section), ab 10 30 4 M —E D D 

Davis and others Duscussion on Effects on Hearing after Fractured 

pe Base of the Skull Lessons Resulting Therefrom 

| ROYAL SAN.TARY IwsriTUTF (at Guildhall, Swansea) at 3 —H R Tighe 
and others Discussion on The Rheumatic Child —Dr J M Morris, 
E Morgan, and others Discussion on Housing 

I RovaL Society or MEDICINE (Laryngology Section), 2t 5 

PuysicaL SociETY (at Imperial College of Science), a6 5 —Dr G M B 
Dobson A Photoslectric Spectrophotometer for Measuring the 

; Amount of Atmospheric Ozone —G F Tagg Practical Investigations 
of the Earth Resistivity Method of Geophysical Surveying —W 
Pretty Displacement of Certain Isnes in the Spectrum of Iomsed 
Oxygen (O IJ, O LIL), Neon (Ne IT), and Argon (A IT) 

RoyaL COLLEGE OF SURGEONS or ENGLAND, at 5 —Sw Arthur Keith 
Demonstration of the Nerve Supply of the Alimentary Tract and the 
Nature of Auerbach’s Plexus 

BoorETY or CHEMICAL INDUSTRY (Glasgow Section) (in Grosvenor Restau 
rant, Glasgow), at 6 45 —Anuual Business Meeting 

SOCIET) OF DYERS AND CoLounists (Jointly with Society of Chemical 
Industry) (at Engineers’ Club, Manchester) at 7—S M Neale The 
Action of Caustic Soda on Cellulose 

lysrrrution or ELECTRICAL EmarNEERS (Meter and Instrument Section), 
at 7—J Urmston The Electrical High-Pressure Testing of Cables 
and the Localisation of Faults 

JUNIOR INSTITUTION oF ENoixEERS (at Science Museum), at 7 —The 
Historic Locomotives at the Museum 

INSTITUTION oF MECHANICAL ENGINFERS (Informal Meeting), at 7 —A M 

- Hug The Netherlands East India State Railways and Blectrification 
(Lecture) 

ROYAL PHOTOGRAPHIC 
—Informal Meeting 

GEOLOGISTS’ ASSOCIATION (in Architectural Theatre, University College), 
at730—Dr C A Matley The Deserts of California (Lecture) 

Rosar INSTITUTION oF Great BRITAIN, at 09 —Dr G M B Dobson 
Ozone in the Upper Atmosphere and its Relation to Meteorology 


SATURDAY, Marcu 7 


Royan Society or Mupicive (Anesthetics Section) (at Bristol Uni 
—— versity), at 2 —Dr M Nierenstemm A L Taylor, Prof R J Brochle 
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hurst, A L Flemming, 8 V Stoch, Dr H W Featherstone, Dr J W 
Mag !l Symposium on the Barbiturates in Anwsthesia 

ROYAL INSTITUTION oF Great BRITAIN, at 9 —Lord Rutherford ' Recent 
Researches on the Alpha Rays (1) 

INSTITUTE oF British Focxorymen (Lancashire Branch) (at College 
of Technology, Manchester) at 4 —H G Scott The Blast Furnace, 
its Limitations and its Relation to the Cupola 

INSTITUTE OF British Founprymow (Scottish Branch) (at Royal 
Technical College, Glasgow), at 4 —M Russell Pattern mahing and 
its Relation to Design and Foundry Practice 

INSTITUTE OF BRITISH FOUNDRYMFN (West Riding Branch) {at Technical 
Colege, Bradford), at 6 30 —H W Swift Commercial Tests for Cast 
Iron 


MONDAY, MARCH 9 


CAMBRIDCE PHILOSOPHICAL Society (in Cavendish Laboratory), at 4 30 
—-Dr E D Adrian Electric Charges in Nervous Tissues — Papers to 
be communicated ty titleonly —W N Bailey Some Series and Integrals 
Involving Associated Legendre Functions —J A Todd The Groups 
of Symmetries of the Regular Polytopes—H S M Coxeter The 
Densities of the Regular Polytopes —L Roth Some Properties of 
Line Congruences —W H Ingram Note on the Operability of 
Synchronous Motor at the End of a Transmission Line —R H Fowler 
A Note on Ferromagnetism —F W G White A Theoretical Discus 
sion of the Electrical Properties of the Sol—Dr T M Harris 
Rhetic Floras —Prof L Hogben Some Biological Aspects of the 
7 opu latiop Problem —Dr V B Wigglesworth The Respiration of 

nsects 

Rova. SocrETY or MEDICINE (United Services Section), at 5 —Squadron 
Leader H L Burton and others Discussion on Minor Head Injuries 

RovaL COLLEGE or SURGEONS OF Enatanp, at 5—C E Shattock 
Demonstration of Specimens illustrating Diseases of the Colon and 
Rectum 

INSTITUTION OF AUTOMOBILE ENGINEERS (Birmmgham Centre) (at Queen’s 
Hotel, Birmingham), at 7 —J E Arrowsmith Pressings for Auto 
mobiles 

INSTITUTION or ELECTRICAL ENGINEERS (North Eastern Centre) (1t Arm- 
strong College, Newcastle upon Tyne) at 7 — W  Rissmik and H 
AE Heavy Duty Rectifiers and their Application to Traction Sub 
stations 

INSrrTUTE or METALS (Scottish Section) {at 39 Elmbank Crescent, 
Glasgow), at 7 30 —Annual General Meeting 

Roya, Society OF ARTS, af 8—A G D West 
Raproducing of Sound (Cantor Lectures) (1) 

ROYAL GreoaüRAPHICAL SocreTy, at 8 —Major R W G Hingston 
Proposals for British National Parks in Africa 

CHARTERED Stay EYORS' INSTITUTION, at 8 —G Lovegrove The Amend- 
ment of the London Building Acts 

Eucenics Sociery (at 20 Grosvenor Gardens, S W 1), 
Circle 


The Recording and 


at 815 —Study 


TUESDAY, Marca 10 


Rovan CoLLEGE or PmisroraNs or LONDON, at 5—Dr M Critchley 
The Neurology of Old Age (Goulstonian Lectures) (1) 

ROYAL INSTITUTION OF GREAT BRITAIN, at 515 —Dr C D Darlington 
The Cytological Theory of Heredity and Variation (1) 

INSTITUTION OF CIVIL ENGINEERS, at 6 

IXSTITUTE OF MARINE ENGINEERS, at 6—G 83 Baker The Efficiency 
and Steering Effect of Inward and Outward Turning Screws 

INSTITUTE OF METALS (Swansea Section) (at 1 MCA, Swansea), at 6 15 
—Prof F C Thompson Some Researches on the Wire Drawing 
Process 

Rucentcs Society (at 20 Grosvenor Gardens, 3 W 1), 
Study Circle 

SOCIETY or CHEMICAL lNDUsTRY (Birmingham and Midland Section) (at 
Chamber of Commerce, Birmingham), at 6 45 —E C F King Rust 
proofing of Iron and Steel 

tNETITUTION OF ELECTRICAL ENGINEERS (North - Western Centre) (at 
Engineers' Club, Manchester) at 7 —P J Ryle Two Transmission 
Line Problems Suspension Insulators for Industrial Areas in Great 
Britain Conductor Vibration 

ROYAL PHOTOGRAPHIC SOCIETY OF GREAT BRITAIN, at’ 
Meeting 

INSTITUTION OF HEATING AND VENTILATING ENGINEERS (Associate Members’ 
and Graduates’ Section) (Manchester and District Branch) (at Milton 
Hall, Manchester), at 7 —H R Hiscott Malleable Fittings 

INSTITUTION OF HFATING AND VENTILATING ENGINEFRS (Associate Members’ 
and Graduates’ Section) (at Borough Polytechnie), at 7—H L 
Egerton Domestic Hot Water Supply 

INSTITUTION OF ErECcTRICAL BNoINEERS (Scottish Centre) (at 39 Elm 
bank Grescent, Glasgow), at 7 80 —E T Norris and F W Taylor 
High-Voltage Testing Equipments —B L Goadlet, F 8 Edwards, 
and F R Perry Dielectric Phenomena at High Voltages 

INSTITUTE OF METALS (North-East Coast Section) (Annual General Meet- 

Tyne), at 7 80—ER D 

for the Extraction of 


at 6 80 and 8 30 — 


—Annual General 


Burn 
Copper 

Qurkrrr MicroscoricaL OLUB (at 11 Chandos Street, W 1) at 7 390 — 
C D Soar British Acarina 


The Longmaid-Henderson Process 


WEDNESDAY, Marca 11 


INKBTITUTION OF ENGINEERING INSPECTION (at Royal Society of Artis), at 
530—Lt Col J T C Moore-Brabazon. Motor Racing and its 
Influence on Technical Design 

DE or Fuzu (at Chemical Society), at 6 —J Roberts Formation 
of Coke 

Nonru East COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(Graduate Section) (at Bolbec Hall, Newcastle upon Tyne), at 715 — 
R Harding The Automatic Stabilisation of Ships 

ROYAL Society or Arts, a6 8—A J Davis Architectural Decoration 

EucENICS Socicry (at Linnean Society), at 8 30 

TELEVISION SocreTY (at University College) 
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THURSDAY, Marcy 12 


RovaL SocrerY, at 4 30 —E W Fish On the Reaction of the Dental 
Pulp to Peripheral Injury of the Dentine —E B R Prideaux The 
Combination Curves, Hydrogen Ion Regulating Power and Dissocia 
tion Constants of Gelatin —R Snow Experiments on Growth and 
Inhibition 

LONDON MATHEMATICAL BOCIETY (at Royal Astronomical Society), at 5 — 
W G Bickley Some Integrals Involving the Jacobian Zeta Funetion, 
and the Sums of Certain g Series —H S8 M Coxeter Groups whose 
Fundamental Regions are Simplexes —C Fox An Integral Transform 
and Some Applications —S Goldstein A Noteon Certain Approx 
mate Solutions of Linear Differential Equations of the Second Order 
—F H Murray Asymptotie Dipole Expansions for Small Horizontal 
Angles —R Wilson Eliminants of Characteristic Equations 

RovaL COLLEGE oF PHYSICIAN» oF Lonpon, at 5 —Dr M Critehley 
The Neurology ot Old Age (Goulstoman Lectures) (2) 

ROYAL INSTITUTION oF Great BRITAIN, ab 5 lo — Prof J B S Haldare 
Respiration (4) 

INSTITUTION OF ELECTRICAL ENGINEERS, ab 6—J W Rissik and H 
Rissik Heavy Duty Rectifiers and their Application to Traction 
Substations 

ROYAL AERONAUTICAL Sociuty (Jomtly with Institute of Transport) (at 
Royal Society of Arts), at 6 30 —Capt O Florman Night Air Mails 

INSTITUTE OF MARINE ENGINEERS (Junior Section), at 7 —H R Tyrrell 
Experiences of a Junior Engineer on his First Voyage 

Society or CHEMICAL INDUSTRY (Nottingham Section) (at University 
College, Nottingham), at 7 30 —J Kwantes Chemistry m Beet Sugar 
Manufacture 

OPTICAL Society (at Imperial College of Science), at 7 30 

INSTITUTION oF WELDING Exarwxrns (at Institution of Mechanical 
Engineers) at 7 45 —Dr A B Everest Cast Iron To day 

RovaAL Sovlety or MEDICINE (Neurology Section), a68 30 —O G Morgan 
and Dr C P Symonds Unilateral Ophthalmoplegia with Absent 
Tendon Jerks —Dr R Brain Grasp Reflex in the Foot —Cinemato- 
graphic Demonstrations —Dr S Barnes A Case of Unusual Dissocia 
tion of Voluntary Eye Movement —Dr H Cohen Technique and 
Results of Encephalography and Ventriculography 


BRIDAY, Marcu 13 


BIOCHEMICAL SocrETY (Annual General Meeting) (at University College), 
at 3 —Prof C Lovatt Evans, Chiao Tsai and F G Young <A Note 
on the Estimation ot Liver Glycogen—R A McCance and H L 
Shipp The Colorimetric Determination of Sodium —E Stedman and 
Ellen Stedman Studies on the Relationship between Chemical Con 
stitution and Physiological Action Part IFI The Inhibitory Action 
of Certain Synthetic Urethanes on the Activity of Liver Esterase — 
BO J Knight An Electrolytic Method for Poising the Oxidation 
reduction Potential of Culture Media —G F Marran Observations 
on the Physiological Potency of Crystalline Tri hydroxy Gistrin — 
Prof T P Hilditch and J J Sleightholme The Glycernde Structure 
of Butter Fats—H R Ing and R N Kekwick <A Note on Acyl 
Derivatives of Creatine and Creatinine —1 S MacLean and M $8 B 
Pearce Ovxidations of Oleic Acid en vitro and their Bearing on the 
Biological Oxidation of Oleic Acid —C Rimington and A M Stewart 
A Pigment from the Sunt (Sweat Fraction) of Raw Sheep’s Wool 

Rovau Socrery oF Arts (Indian Meeting), at 430 —Dr H H Mann 
The Tea Industry of India 1n 1ts Scientific Aspects 

ROYAL ASTRONOMICAL Society, at 5 —Sir A S Eddington A Theorem 
concerning Incomplete Polytropes —J Young Occultations of Stars 
by the Moon observed at Birmingham University during 1980 —T 
Matukuma Relativity Effect m the Problem of Latitude Variation 
—J Dufay Effect of Atmospheric Absorption in Stellar Spectro 
photometry —J H Hindle A New Test for Cassegrain and Gregorian 
secondary Mirrors —V V Narliher The Significance of Bode’s Law 
in Relation to Satelhte Systems —L H Thomas The Slow Contrac 
tion and Expansion of a Fluid Sphere 11 Stability —S Chandra 
sekhar The Dissociation Formula According to the Relativistic 
Statistics —C S Beals Wave Lengths of Oxygen and Nitrogen Lines 
in the Stellar Region —Royal Observatory, Greenwich Observations 
of Solar Bloceuli, made with the Spectrohelioscope during 1930 — 
Dr H H Plaskett The Formation of the Magnesium 4 Lines in the 
Solar Atmosphere —B Stromgren The Possible Solutions of the 
“Equations of Iit" on the Standard Model —T G Cowling Note on 
the Fitting of Polytrope Models in the Theory of Stellar Structure — 
x Ohandrasekhar The Highly Collapsed Configurations of a Stellar 

ass 

Rovan COLLEGE OF SURGEONS or ENGLAND, at ó—Sir Arthur Keith 
Demonstration of Specimens illustrating the Anatomy, Physiology, and 
Pathology of the CEsophagus 

MaALACOLOGICAL Society or Lonpon (at Linnean Society), at 6 

Norra Easr Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(at Mining Institute, Newcastle upon-Tyne), at6 —S F Dorey Some 
chante Influencing the Sizes of Crankshafts for Double Acting Diesel 

ngines 

INSTITUTION OF ELECTAICAL ENGINEERS (London Students’ Section), at 
615—C J F Tweed Aspects of the Transmission and Reception of 
Still Pictures 

INSTITUTE OF FUEL (North-Western Section) (at Engineers’ Club, Man 
chester), at 7 —Dr G E K Blythe ‘lhe Industral Application of 
Pulverised Fue] 

OIL AND COLOUR ÜHEMISTS' ASSOCIATION (Manchester Section) (at Milton 
Hall, Manchester) at T —Dr F A Mason Recent Lines of Advance 
in Lake and Pigment Chemistry 

JUNIOR INSTITUTION OF ENGINEERS, ab? 30 —L Clegg Phenol Formalde 
hyde Moulding Compositions, Manufacture and Use 

Society or CHEMICAL INDUSTRY (Chemical Engineering Group) (at 
Chemical Society), at S —W J Rees The Manufacture of Lime 

ROYAL INSTITUTION oF GREAr BRITAIN, at 9 —J C Squire Parody 


SATURDAY, Marcy 14 


L INSTITUTION OF GREAT BRITAIN „at 3 —Lord Rutherford Recent 
arches on the Alpha Rays (2) 
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ANNUAL MEETING. 
Marcu 11 AND 12 


INSTITUTE OF METALS (Annual General Meeting) (at Institution of 
Mechanical Engineers), at 10 A ar , ete 
Papers to be submited 

S L Archbutt and W E Prytherch Investigation of the Effect 
of Impurities on Copper Part VII The Effect of Antimony Part 
VILI The Combined Effect of Antimony and Arsenic 

L J Brice Some Properties of Silicon-Aluminium Bronzes 

Capt W F Collins The Corrosion of Early Chinese Bronzes 

Dr P J Durrant The Constitution of the Cadmium-Rich Alloys of 
the System Cadmium-Silver 

Dr C F Elam An Investigation of the Microstructures of Fourteen 
Silver Greek Coins (500-300 B © ) and some Forgeries 

O W Ellis The Rolling of Alloys of Copper and Phosphorus con 
taining up to 5 per cent ot Phosphorus 

Dr H J Gough and H L Cox The Mode of Deformation of a 
Single Crystal of Silver 

J D Grogan and D Clayton Dimensional Stability of Heat treated 
Aluminium Alloys 

Prof D Hanson 
tares 

T P Hoar and R K Rowntree Note on the Silver Rich 
Aluminium-Silv er Alloys above 600? C : 

Dr C H M Jenkins Some Properties of Metallic Cadmium 

Dr K L Meissner The Effect ot Artificial Ageing upon the Resis 
ance of Super Duralumin to Corrosion by Sea-Water 

O E Pearson and Dr J A Smythe The Influence of Pressure anc 
Temperature on the Extrusion ot Metals 

Dr D Stockdale The Solid Solutions of the Copper-Silver System 


The Flow of Aluminium at Elevated Tempera- 


PUBLIC LECTURES. 
FRIDAY, Marca 6 
CBEMICAL Society (at Institution of Mechanical Engineers), at 5 30 — 
Prof H Wieland Studies on Biological Oxidation (Pedler Lecture) 
SATURDAY, MARCH 7 e 
HORNIMAN Museus (Forest Hil) at 830 — Miss I D Thornley 
Medieval Maps and Travellers' Tales 
MONDAY, Mancu 9 


LONDON SCHOOL or Hyairnr AND TropicaL Mepicinr (Public Health 
Division), at 2 —T D Young Meat Inspection —At 5 —J O Dawes 


Publie Abattoirs Lay out, General Arrangement, etc 
Lonpon ScHooL or ECONOMICS, at 5 —Hey Edwin W Smith The 
Appheation of Social Anthropology to Practical Affairs (Succeeding 


Lectures on Mar 10 and 11) " 


t IURSDAY, MancH 10 


University COLLEGE HOSPITAL MEDICAL ScHooL, at 515 —Dr E W 
Hurst Desseminated Encephalomyelitis following the Exanthemata 
(Vaccination, ete ) 

KiNc8 COLLEGE, LONDON, at 530 —Prof G Dawes Hichs Sense Per- 
ception and Physieal Things 


WEDNESDAY, Marcy 11 


BRITISH MEDICAL ASSOCIATION (Tavistock Square), at 5 15 —Dame Louise 
Meflroy Maternal Mortality (Chadwick Lecture) 

Royal ANIHROPOLOGICAL [NsTIruTE (at Portland Hall, Great Portlan? 
Street, W 1),at 5 30 —E Torday The Things that matter to the West 


Afír'ean j 
KING’s COI LEGE, Lonpon, at 5 30 —Prof E G R Tayior The rona 
$ 


Age of Discovery ‘lhe Northern Passages 
THURSDAY, MARCH 12 
UNIVERSITY COLLEGE, at 5 20 —Dr A M Bassani Pompei (in Italian) 
TEXTILE Iw&8TITUTE (London Section) (at Barrett Street Trade School, 
W 1» at 7 —Sir Francis Goodenough Salesmanship 
FRIDAY, Marcu 13 
BRITISH MEDICAL Associarion (Tavistock Square), at 8—Prof E 
Nellanby Diet and Health (Sir Charles Hastings Lecture) 
SATURDAY, Marcu 14 


HonNIMAN Museum (Forest Hull), at 3 30 —D Martin Roberts 
in the Augustan Age 


London 


CONFERENCE. 
FRIDAY, MARCH 6 


INSTITUTION OF CHEMICAL ENGINEERS (Annual Corporate Meeting) 
Friday Mar 6 (at Hotel Victoria), at 11 A 9 —Presentation of the 
Osborne Reynolds Medal, the Moulton Medal, and the Junior 
Moulton Medal 
At 11 45a M —The President and others Duscussion on The Education 
and Training of the Chemical Engineer 
At 215 —Dr D M Newitt The Flow of Gases at High Pressures 
through Metal Pipes 


CONVERSAZIONE AND EXHIBITION. 
SATURDAY, MARCH 7 
GILBERT WHITE FELLOWSHIP (at 6 Queen Square, W C 1), at 3 


A 
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scopic clmograph In this apparatus are incor- 
porated a gyroscope with 1ts axis set north and south, 
a box-level gauge, a chronometer, and a film camera, 
these parts bemg contained m a steel cylinder 541n in 
diameter, which can be lowered down the well The 
bubble m the box-level shows the melimnation, a 
pointer on the gyroscope gives the direction of the 
inclination, while the camera, timed. by the chrono- 
meter, takes a series of photographs of bubble, pointer, 
and chronometer hands As the rate of lowering 1s 
known, the exact depth at which each camera observa- 
tion 1s made can be found, and thus the inclination 
and its direction can be determined at any given 
depth The data recorded on the film can also be 
plotted on squared paper and a graphic picture of 
the well’s course through the ground can be ob- 
tamed 


Loud Speaker Acoustics —The design of commercial 
loud speakers is largely empirical and, indeed, a com- 


, plete theoretical treatment of the problem 1s not yet 


- 


possible A number of important factors affecting 
the reproduction of speech and music by co- and 
reed-driven speakers are discussed 1n a paper by N W 
McLachlan and G A V Sowter (Phl Mag, 11, 
pp 1-54) Itis shown that a rigid coil- or reed-driven 
dise system would be of little value in the reproduction 
of either speech or music The energy from the coil- 
driven dise decreases very rapidly above 1000 cycles, 
whereas the energy from the reed-driven disc 1s centred 
round the resonance frequency of the combination 
A reed-driven flexible disc fails as a reproducer, owing 
to prominent, widely spaced, natural frequencies due 
to the hmited number of modes of vibration of the 
dise in the audible frequencies Actual coil- and 
reed-driven diaphragms give better reproduction than 
would be expected from the rigid dise theory, and 
they possess an almost continuous succession of minor 
resonances ‘The theoretical conclusions are supported 
by expermnental evidence Measurements of the 
radial velocity of sound in discs were made, and it was 
found that near the periphery of a conical diaphragm 
the velocity 1s considerably less than m air A sum- 
mary of sixteen electrical, acoustical, and mechanical 
factors causing distortion in the reproduction by 
moving coil systems is given at the end of the 
paper and indicates the extreme complexity of the 
problem 


Records of Slow Electrons —In a paper by P H 
Carr in the December number of the Review of Screnirfic 
Instruments an account is given of a very promising 
method for recording slow electrons of energy less than 
100 electron-volts A piece of metal, which may be 
either 1n a massive form or a sputtered film, 1s mounted 
in the vacuum apparatus, in exactly the same position 
as a photographic plate would be After exposure to 
the beam of electrons, the speed of which 1s readily 
controlled by magnetic sorting, the metal is treated 
chemically, when, with the appropriate reagents, a 
visible trace of the area of impact appears Gold, 
silver, and zinc have been studied m the greatest detail, 
the best developing agents for the latent 1mages were 
found to be mercury, 10dine, and hydrogen chloride 
respectively, all ın the vapour phase Gold gives the 
greatest contrast if the ımages are to be reproduced 
afterwards by ordinary photography, but with silver 
strikng colour effects can be produced, which are 
especially useful for demonstration of the effect Zinc 
is the least trustworthy of the three metals, but when 
1mages are present on 15, they are of excellent definition 
It appears that although the technique involved. ıs 
rather laborious, yet the method ıs less hable to failure 
with the slowest electrons than ordinary photography, 
whilst ıt has the great advantage that ıt 1s not subject 
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to mterference from light, either extraneous or from 
hot filaments within the apparatus 


Isotopes of Berylhum —The element berylhum 
occupies rather an anomalous position ın that ib 
appears to be a sumple element of mass 9, although, 
from the properties of other elements, 1t might be 
expected to have an isotope of mass 8 — Evidenoe for 
the existence of this isotope has now been found by 
W W Watson and A E Parker, from a study of the 
band spectrum of beryllium hydride ım the neighbour- 
hood of 5000 A (Physical Review, vol 37, Jan 15) 
When this 1s photographed m the third order of a 21-ft 
concave grating, giving a dispersion of 13 A per 
milimetie, every main hne in a certain region 1S 
found to be accompanied by a weak satellite, and 
takmg the maim lines to be due to the molecule 
Be®H, the satellites can be shown to be m the posi- 
tions appropriate to Be?H The relative intensities 
of the Be®H lines and the Be®H lines are about 1 to 
2000 These results, 1f substantiated, will confirm 
Lord Rayleigh’s suggestion, which ıs based on the 
occurrence of unusually large quantities of helium ın 
the mineral beryl, that a Be? nucleus ıs less unstable 
than has hitherto been supposed 


Organic Selenium and Tellurzum Compounds —The 
January numbe: of the Journal of the Chemacal Socrety 
contains two papers by Morgan and Burstall on cyclo- 
selenohexane and cyclo-tellurobutane respectively 
Cyclo-selenohexane, containmg Se interposed between 
two CH, groups m cyclo-hexane, 1s a pungent-smelling 
oil, obtained in small yield by the action of sodium 
selenide on at-hexamethylene dibromide in alcoholic 
media, the mam product being a mixture of at least 
two polymeric forms It gives a crystalline mercuri- 
chloride, C,H,,.Cl,SeHg, a dichloride, a dibromide, 
a di-iodide, and a methiodide, by direct addition 
Cyclo-tellurobutane, a five membered ring compound, 
was obtained by the mteraction of tellurium with að- 
tetramethylene di-1odide at 130°, giving the cyclo- 
tellurroutane di-1odide, which can be reduced to cyclo- 
tellurcbutane, a pale yellow oi of repulsive odour 
which oxidises rapidly in air, the tellurrum atom taking 
up an atom of oxygen Thecyclic tellurohydrocarbon 
forms very stable dihalides, the chlorine and bromine 
compounds crystalismg unchanged from water A 
mercurichloride and a methiodide were also prepared 


Distortion of Flame Surfaces in Electric Fields — 
Guénault and Wheeler, in the January number of the 
Journal of the Chemical Socrety, describe some experi- 
ments on the effect of an electric field between two 
parallel metal plates on the propagation of a carbonic 
oxide flame mutiated at the centie of a spherical 
bulb The paper contains some excellent photographs 
of the flames produced, which show a decided effect 
of the field There appears to be httle or no alteration 
in the rate of growth of the flame 1n a direction trans- 
verse to the field The field did not stimulate the 
growth of the flame between the plates in the direction 
in which electrons pioduced in the flame would be 
moving, so that such electrons do not appear to assist 
the propagation of the flame The speed of the flame 
was, however, mcreased in the opposite direction, in 
which the positive 10ns are moved There was also a 
bodily movement of the whole of the spherical flame 
surface m the same direction, and sometimes wholly 
away from the ignitmg spark. The movement in the 
opposite direction ıs, therefore, not only retarded 
but actually reversed by the field This suggests that 
the movement of the flame surface may be mechanical, 
due to the movement of the heavy positive ions 
dragging the flame-surface with them, and not neces- 
sarily the result of a stimulus to chemical activity 
imparted by the electric field 
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Russian Scientific Workers 1n Foreign Laboratories. 


NEVER before in the history of science has there 
been a case when hundreds of scientific workers 
have been exiled wholesale from their country, or 
have left ıt because they have found ıt impossible to 
continue scientific work there This 1s what happened 
in Russia after the Bolshevist revolution took place 
about ten years ago , scientific workers, with others, 
either had to submit to the new régime, with its 
somewhat unusual views on the subject of the free- 
dom of scientific thought, or to try to seek their 
fortunes elsewhere There are no statistics to tell us 
of the many who left their life's work and their homes 
behind them, only to fail in their hazardous attempts 
and to go down in the struggle for existence, but 1t 
1S of gieat interest to learn that a large number of 
them succeeded in finding suitable occupation in 
various countries and have been able to continue 
their studies A good idea of their work can be 
obtained from the bibliography of books and papers 
published by Russian scientific workers abroad durmg 
the period 1920-1930, issued recently by the Russian 
Scientific Institute founded m Belgrade with the 
active support of the Jugoslavian government * 

The volume contams no less than 7032 titles of 
books and papers published 1n 18 different languages 
by 472 Russian authors scattered all over the world, 
from Sofia to Stockholm, from Kharbin and Indo- 
China to London and Paris, and from Chicago to Rio 
de Janeiro It ıs natural that the bulk of the titles 
are those of works on economics, sociology, history, 
philology, law, and other branches of the humanities, 
as well as engmeermg and other applied sciences, but 
there 1s an unexpectedly high percentage of works on 
the natural and exact sciences Their number ıs 1929 
and they belong to 122 authors The list is headed 
by 596 works written by 38 authors on various prob- 
lems of medieme and physiology, and an important 
place amongst them belongs to several formei pupils 
of the famous I Pavlov, whose methods for the study 
of the physiology of the nervous system are now being 
developed by them in a number of laboratories m 
Europe and m the Umted States Nine Russian 
botanists published 121 works, amongst which the 
books of V V Lepeshkm on the chemical physiology 
of plants are well known to specialists Exiled 
geologists number 11, and there are such celebrities 
amongst them as the late N I Andrusov (Prague) 
and A Stebutt (Belgrade), the aggregate number of 
publications on geology reaching 102 


* Materialy dlya bibliographu russkich utchenych trudov za rubezhom 
(1920-1930) Part1,pp 394 Belgrade, 1931 


Ten Russian zoologists and entomologists produced 
250 books and papers, including a series of outstanding 
articles on comparative anatomy by M M Novikov 
(Prague), culmmating in the book * Das Prinzip der 
Analogie und die vergleichende Anatomie" (Jena, 
1930) Amongst entomological works, the world 


should be mentioned Microbiologists are only thre 


catalogue of Aphaniptera by J N Wagner only thred 
) 


in number, but the name of S Metalnikoff (Paris 
wil be famihar to most specialists ın this branch, 
and the 115 papers produced by them represent a 
valuable contribution to a number of fundamental 
problems Russian chemistry, too, can be justifiably 
proud of the work of J I Bickermann (Berlin) and 
E Rabmoviteh (Gottingen), to mention only two of 
the 13 chemists with their 133 publications, while 


6 physicists published. 101 papers, and 200 papers and ;~ 


books on mathematics and mechanics have been pro- 
duced by 11 Russian workers 
Russian astronomers abroad, but their names ale 
O Struve (Chicago) and V Stratonov (Prague), and 
they published 100 papers between them To com- 
plete the lst, 131 papers and books on geographical 
subjects written by 11 authors, and 80 publications 
by 9 authors on agriculture, appeared during the 
period under review 

Striking though these figures are, they are very m- 
complete, because the bibliography included only the 
works of those Russian scientific workers who sub- 
mitted lists of their papers, many of*thém failed to 
do so for various reasons The editors, however, 
hope to publish supplements to the bibliography from 
time to time 

It will be seen that many Russian scientifie workers 
made full use of the opportunities offered them at 
various universities and laboratories, most of which 
have gladly opened their doors to their Russian 
colleagues 

Apart from contributing to the progress of science 
by their own original work, Russian scientific workers 
are also doing a great service to men of science 
of other nations by making available to them 
the results of Russian researches, which remained 
largely unknown abroad, by reviewing current 
and past Russian literature m the respective fields 
Jt would probably not be an exaggeration to say 
that practically every bibliographical, or abstracting, 
periodical has now Russian experts on its staff, and 
this helps to make Russian scientific work available 
everywhere 

BP U 





The Constitution of Soluble Proteins. 


"THE Comptes-rendus des travaux du Laboratorre 
Carlsberg, vol 18, No 5, 1930 (Copenhagen 
H Hagerup, 1930 6 25 Kr), contains a long paper 
(n English) by Prof Sørensen on recent work on the 
soluble proteins considered in the hight of his theory 
of reversibly dissociable component systems Accord- 
ing to this, soluble protems consist of a series of 
complexes or components, ieversibly combined, 
A, By, C, , these components being, for example, 
mainly polypeptides, but ın other cases containing 
phosphorus, in each of which the atoms are linked 
by prmcipal valencies, whereas the complexes them- 
selves are held together comparatively loosely and 
reversibly by residual valencies The strength and 
natue of these residual valencies depend on the 
chemical composition of the component in question 
as well as on its physical properties—above all on its 
dimensions and the resulting shape and surface 
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Alterations in the composition of the solution (salt 
content, pH, alcohol content, temperature) may give 
rise to reversible dissociation of the component 
systems and interchange of components between 
them When these alterations 1n composition are so 
suited as to render possible the formation in sufficient 
quantities of a component system insoluble or spar- 
ingly soluble under the new conditions, such a system 
will be formed and precipitated 

It is not always easy to determine whether a given 
protein solution is a mixtuie or a true component 
system Prof Sørensen shows that the results of his 
investigations and his theory of 1eversibly dissociable 
components aie 1econcilable with Svedberg’s results 
on the molecular weights of proteins as found by 
the ultia-centrifuge method These show that only 


a few piotems have molecular weights exceedmg a .. 


millon, namely, the haemocyanins of the blood of 


There are only two i 
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some snails The molecular weights of other pro- 
tems are, with one exception (casein, which contains 
protein molecules of various sizes) small multiples 
of about 35,000 Egg albumin and Bence Jones's 
albumin belong to the first group, with spheroidal 
molecules of radius 22 A and molecular weight 35,000 
Hemoglobin and serum albumin have non-spheroidal 
molecules of weight 70,000, serum globulin belongs 
to the third group, with non-spheroidal molecules of 

‘eight 105,000, and the fourth group, with spher- 
-dal molecules of radius 40 A and weight 210,000, 
includes the vegetable proteins edestin, excelsm, and 
amandin The results for egg albumin, by very different 
methods, are unanimous, and everything seems to 
show that it 1s a simple chemical unit Serum albu- 
min, on the other hand, has been fractionated 
Although the results of Svedberg and Sjogren gave a 
molecular weight of about 67,500, instead of the 
sa value 45,000 found by Sørensen, the latter does not 
| think his product contained tiue decomposition pro- 
ducts, since the fractions retained their marked 
! power of crystallisation He considers that reversible 
dissociation only had occurred He makes a far 
sharper distinction, in this and other examples, 
between reversible dissociation and true decomposi- 
tion of a protein than does Svedberg 

The nature of peptic scission 1s considered at length, 
the conclusion being reached that the breaking of 


_ peptic linkages is the sole chemical process involved, 


^the simultaneous marked change in physical pro- 
perties being due to secondary processes (hydiation 
and disaggregation) 

The name ‘component systems’ 1s now preferred 
to that of ‘co-precipitation systems’ introduced by 
Linderstigm Lang, the name ‘component’ being used 
for an individual reversibly linked constituent The 
real character of the molecular weights found by Sved- 
berg 1s accepted, and the ‘average molecular weight’ 
found for a mixture can give valuable information 

In the experrmental part, emphasis 1s laid on the 
importance of determining the distribution of the 
components of the dispersion medium between the 
solution and the undissolved phase, and a number of 
examples from previous memoirs, as well as new 
investigations, are summarised in this section Some 
tendency to reversible dissociation was detected with 


egg albumin  Seium albumin was separated into 
three groups of fractions differing in solubility, 
irrespective of whether the fraction in question 1s 
phosphorus-containing or not The various fractions 
differed very little ın chemical composition, and two 
almost identically composed substances may be widely 
different in solubility, a result which ıs not due to 
denaturation Casein has a very considerable tendency 
to dissociation, but is not regarded as a mixture 
Its 1onisability ın presence of acid or alkali gives rise 
to component systems with a much greater dissociat- 
mg tendency than that of uncharged o1 1soelectrically 
charged systems 

The question of protein systems ın serum Js con- 
sidered ‘They are regarded as in continual mutual 
interaction, forming new systems, the composition of 
which depends on concentration and other conditions, 
and the protems may not correspond with those 
precipitated by salts The question which this 
suggests, whether ıt 1s reasonable to retain the old 
terms serum albumin and serum globulin, 1s con- 
sidered, the answer being in the affirmative 

The interesting relation between lipoids and pro- 
teins 1n serum 1s discussed, particular attention being 
given to Machebceuf’s experiments ‘The latter ob- 
tained from horse-serum a product which he regarded 
as a chemical compound of lecithin, cholesterol 
ether, and protein, from which lipoids cannot be 
extracted by ether, and in which the protein is not, 
or 1s only slowly, denatured by alcohol at the ordinary 
temperature This conclusion 1s accepted, and 1t is 
suggested that the perfect clearness of such liquids as 
serum and plasma, 1n spite of their high Irpoid content, 
is explicable only by assuming linkages between the 
lecithin and sterols on one side and the proteins on 
the other The linkage between lipoid and protein 1s 
weak and may be split in emulsification processes , 
a real chemical linkage ıs not probable 

It will be seen from the above brief summary that 
Prof Serensen's authoritative memoir raises many 
questions of considerable interest and importance, 
both from the chemical and the biological points of 
view. and ıt may be welcomed as a brief yet compre- 
hensive summary of recent work in that branch of 
protein investigation to which its author has made so 
many important contributions 


General Biology in the “Encyclopedia Britannica”. 


A erticism of the articles on general biology m 
the “ Encyclopedia Britannica" must take mto 
consideration, first, the fullness and accuracy of 
the information contained in them, and secondly, the 
mode of presentation For ıt ıs surely not sufficient 
to provide a summary, however authoritative, of 
any branch of science, if this 1s presented in such a 
manner that it cannot be understood by the general 
reader It ıs for his benefit that the ‘‘ Encyclo- 
pedia’’ 1s, presumably, issued, and 1ts financial suc- 
cess 1s certainly dependent upon his willingness to 
purchase 1t 

There are some branches of physical science in 
particular which cannot be presented to the public in 
an intelligible manner Both the subject matter 
and language employed are ahen But this has not 
in the past been true of biology Here the general 
reader has felt confident of understanding articles 
written about it It 1s m some degree a measure of 
the very definite advance which biology has made in 
the past generation that the general reader will not 
infrequently find these biological articles difficult 
of comprehension But the fault does not always 
he solely 1n the subject matter, for several of the 
authors have shirked the admittedly difficult task 
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of presenting their information in plain English and 
taken the easie: way of scientific ‘shorthand’ ‘The 
more intricate biology becomes, the greater the need 
for clear writing 1n. articles such as these 

It 1s pleasant to find, therefore, that the articles 
which will probably be most frequently consulted by 
the general reader, evolution by Prof E S Goodrich 
and zoology by Prof D M S Watson, are wholly 
admirable in both then scope and presentation 
No biologist can read them without having his ideas 
clarified, and no layman can fail to understand them 
or to be impressed by the range of knowledge they 
display The only criticism we have concerns 
the article on evolution Here the vital need, in 
Darwin’s opinion, of natural selection as the mechan- 
ism which prevented the swamping, as he thought, 
of any favourable variation by promiscuous intel- 
breeding, 1s not stated. The reader is left with the 
impression that Darwin realised, as his suecessors do 
to-day, that there was such a thing as segregation 
which makes swamping impossible 

Prof J B S Haldane has made the best of & 
very difficult task ın his article on heredity. It 1s not 
easy reading, but, ın view of the nature of the facts 
with which ıt deals, this could not be avoided, and the 
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reader who takes the trouble to work his way slowly 
and carefully through this article will be repaid by 
the acquisition df a clear idea of the present state 
of knowledge on this subject, and also with & respect- 
ful feeling that biology ss developing into an exact 
science. The article is à thorough-going account of 
the modern developments of Mendelism, but, with all 
possible respect to the work which it summarises, 
one 1s left with a feeling of the immensity of the super- 
structure which ıs now borne on the shoulders of 
the chromosome theory, and with a doubt as to 
whether some future edition of the ‘‘ Encyclopedia’”’ 
may not contain accounts of underlying principles 
of heredity as yet unsuspected 

Prof F A E Crew also provides an excellent 
summary of modern knowledge on sex, but, with 
somewhat more tractable material at his disposal, 
he ıs not quite so successful in his presentation By 
some oversight, his long article contains no illustrative 
diagrams or graphs It is doubtful whether the 
general reader, however painstaking, will really 
acquire a clear idea of the subject from this article, 
but to the biologist 1t can be recommended as a 
masterly summary of the facts 

Two articles, one on ecology by Mr C S Elton 
and the other on experimental embryology by Mr G 
R de Beer, bear testimony to the development of 
work on these subjects of recent years The general 
reader will find Mr de Beer’s aiticle full of surprising 
and unexpected information, and few biologists, 
outside the limited number who work on this subject, 
will fail to profit by the reading of ıt Mr Elton’s 
article ıs interesting and well written but rather 
surprisingly long—the result, not of excess of know- 
ledge, but of too little and a consequent lack of sum- 
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marising generalisations But it ıs a little difficult 
to understand why this article should be so long, when 
Prof C Lloyd Morgan is so restricted in his article 
on animal behaviour that his statements are con- 
densed almost to the point of bemg unmtelligible 

Prof J S Huxley gives most interesting and well- 
written accounts of the courtship of animals and 
of sexual selection, and Sir J Arthur Thomson 1s 
equally successful in his treatment of parasitism 
Indeed, all the articles on what might best be dg 
scribed as natural history are excellent 

In his article on marine biology, Prof J John- 
stone has largely confined himself to & clear but very 
general account of the different zones and conditions 
of hfe in the sea The general reader ıs unfortun- 
ately left largely 1n ignorance of some of the recent 
advances in this subject, notably on the factors which 
control the abundance of the plankton and its varia- 
tions throughout the year and 1n different regions 

It remains only to mention the articles on special 
groups of the animal kingdom, three of which, on 
protozoa, sponges, and tunicata, have been ex- 
amined The information therein contained is as 
concise and authoritative as the names of the re- 
spective authors, Dr K Bélaf,Dr G P Bidder, and 
Prof W Garstang, would lead us to expect They 
all, in greater or less measure, give an account of the 
functioning of the animals, as well as of their structure 
and systematics, and so bear witness to the slow but 
ever-increasing accumulation of knowledge which, 
as Prof Watson states in his article on zoology, 1s 
gradually building up a science of comparative 
physiology, of which, 1t may safely be prophesied, 
the next edition of this great “ Encyclopædia " will 
have much to say 


Fuel Research in Great Britain. 


HE Report of the Fuel Research Board for the year 
ending Mar 31, 1930 (London HMSO, 1930, 
2s net), ıs an interesting document, because ıt seems 
to touch upon almost every technieal problem of fuel 
in the British Isles 
One of the original plans of the Board was the pro- 
secution of a survey of the national coal resources The 
report shows that the recent establishment of a labora- 
tory at the University of Leeds to study the West York- 
shire coalfield brings under survey areas producing 
96 per cent of the coal raised, and the remaining 
4 per cent can be handled by the existing organisation 
The value of this work will be increasingly recognised 
as time goes on One example ıs given 1n the report, 
namely, the publication of a hasty survey of Scottish 
coals made during the War, when the need arose to 
increase the production of furnace coke in Scotland, 
and it was found that the data had to be sought as an 
emergency measure 
The report gives a survey of the position of low 
temperature carbonisation, leading to the conclusion 
that its true place in the carbonisation industries 
cannot yet be defined, although several processes are 
being worked on a considerable scale and making good 
sold fuel products The world prices for oil fuels have 
fallen so much recently as to make the economic post- 
tion of these processes worse Motor spirit 1s the most 
valuable by-product , but the yields of this are usually 
small, and the most hopeful line appears to be the con- 
version of a larger portion of the tar into this product 
The tars themselves have such a character that they 
are largely inapplicable for the purposes to which 
tars are normally used In order to find a basis for 
exploitation, their chemistry 1s bemg studied at the 
Chemical Research Laboratory, Teddmgton Two 
methods are suggested for promoting the utilisation of 
tar The first 1s the use of ‘ cracking’, following the 
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practice of the petroleum industry , but the tendency 
to form large quantities of coke and gas 1s unfavour- 
able to the use of these tars as ‘cracking stock’. 
Alternatively, the tars may be hydrogenated under 
pressure, which may be regarded as & form of * crack- 
mg’ in which coke formation 1s prevented by the 
union of hydrogen with the fiagments Very interest- 
ing experiments in this direction are recorded By 
means of controlled hydrogenation, 1t has been possible 
to convert nearly the whole of a low temperature tar ~ 
into motor spirit and neutral oil—the yields of the 
former working out at 16 gallons per ton of coal 
carbonised The Admiralty staff has also examined 
the possibility of using low temperature tar oil as fuel 
for steam raising and for Diesel engines, with encourag- 
ing results 

Lhe hydrogenation of coal and its products is 
obviously a subject of great potential importance 
nationally and to the coal dustry. Though much 
has been done by private interests, the amount of 
authentic published experience 1s not great The 
report describes the results of experiments—both 
static and continuous—on the hydrogenation of coal. 
With the use of suitable catalysts, 16 ıs found that 
Continental experience can be repeated with British 
coals and satisfactory yields of oil obtained The 
character of the product ıs such that its after-treatment 
is difficult A modification of the process, ın which 
the coalis treated with a rapid stream of preheated 
hydrogen, has shown that much better products can 
thus be obtained Indeed, 1t 1s stated that yields of 
motor spirit up to 120-130 gallons per ton of coal could 
be realised ın a suitable plant Another interesting 
scientific observation 1s the possibility of converting 
non-coking coal into coking coal by partial hydro- 
genation 


Much is hoped from the use of pulverised fuel asa — 
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Industry and Scientific Reséarch,; EAT 


HE close relation between the dyestuffs industry 
and general organic research emphasised in 
the course of recent Parhamentary debates on the 
Dyestuffs (Import Regulation) Act was not contro- 
verted by those who considered that the Act should 
be allowed to lapse On the other hand, doubts as 
to whether Imperial Chemical Industries, Ltd , by 
which the major proportion of dyestuffs research in 
Great Britain has been conducted, was doing so 
much for research as might be expected, and a sug- 
gestion that such research was being or might be 
curtailed, were alleged by certain members as reasons 
for not voting for a measure which they would 
otherwise have supported The report of the Dye- 
stuffs Development Committee, deed, shows that 
there has been a slight decrease ın the number of 
research workers employed ın the dyestuffs industry 
between 1920 and 1928 This difference, however, 
as Major A G Church has pointed out, 1s largely 
due to the attraction of such research. workers 1nto 
other industries Apart from this, the figures given 
in the report are too early to record the full effect 
of the extension of research activity in this field 
which has resulted from and only become possible 
through the pooling of resources following the 
formation of Imperial Chemical Industries, Ltd 
The relation between industry and research 1s 
extremely complicated, and there are certain aspects 
which were by no means covered 1n the recent de- 
bates and discussions It must be conceded that 
industrial research inevitably has an economie trend, 
which may at tumes 1mpose limitations There 18 a 
certain amount of justification for making research 
obligatory when State support 1s given in any form 
On the other hand, the prosperity of the dyestuffs 
industry and the organic chemical industry depends 
essentially upon continuous and wisely directed re- 
search Any relaxation of effort ın that direction 
would speedily result ın decay. It 1s open to debate 
whether any stipulation regarding research could 
be made without mvolving machinery for control 
which would be a serious hindrance to scientific 
management 
The problems raised are not peculhar to Great 
Britain Prof R Wilstatter has recently directed 
attention to the changed relations between the 
universities and chemical industry ın Germany 
(Chem Ze , 54,793 , 1930, 55,1, 1931), and views 
with serious concern the increasing difficulty with 
which the newly qualified chemists are absorbed 
into industry and their security of tenure Such 
conditions he regards as dangerous to the scientific 
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position of Germany, which cannot be maintained 
1f students of ability are no longer freely attracted 
by scientific studies and careers 

The opmion has been expressed that the world 
is suffering from over-production of chemists and 
of research, 1n common with over-production of all 
kinds This view 1s probably encouraged by the 
common impression that there are now no striking 
advances to be made in the field of organic chem- 
istry, pure or apphed Its main principles have in 
general been discovered, and the research chemist, 
whether ın industry or ın scientific laboratories, 18 
now occupied with the intensive study of relatively 
small parts of the field 

While the apparent orderliness of the immense 
edifice developed from Kekulé’s theory undoubtedly 
strengthens the impression that chemistry 1s a 
static science, such a view 1s fundamentally false 
If propounded twenty or thirty years ago, since 
when the main structure of theoretical organic 
chemistry has remamed essentially unchanged, 
this view would have been confounded by sub- 
sequent discoveries and advances in almost every 
branch of organic chemistry Well within these 
three decades we have seen the development of 
the rayon industry, the synthetic resins industry, 
he cellulose lacquer industry, oil-crackmg, and 
low temperature carbonisation Immense develop- 
ments have been recorded ın the production of 1n- 
secticides and synthetic drugs and ın the vulcanisa- 
tion of rubber The technical production of indigo 
essentially dates from the Deutschen Gold- und 
Suberscheideanstalt or Roessler sodamide fusion 
patent of 1901, the Sandmeyer process from thio- 
carbanilide being still more recent Moreover, 
within this period there 1s scarcely one of the older 
fields which can be described as exhausted or failing 
to produce fresh wealth The oldest section of the 
dyestufis field, the triphenylmethane or aniline 
colours, formerly regarded as comparatively fugi- 
tive, was found m 1915 to be capable of yielding 
with phosphotungstie acid a series of lake or pig- 
ment colours of surpassing light fastness, whilst the 
azo section 1s still providing new dyestuffs to over- 
come the dyeing difficulties presented by the new 
rayon fibres 

Although many of the branches of organic chem1- 
cal industry have sprung from the discoveries, often 
fortuitous, made in scientific laboratories—as, for 
example, Perkin’s mauve, Griess’s azo dyes, Baeyer’s 
phthalems and synthetic indigo, Knorr’s antipyrine, 
Ehrlich’s salvarsan, the mtrocellulose silk of Count 
Chardonnet, the viscose of Cross—the significance of 
such discoveries was frequently unrealised at the 
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time either by scientific workers or industry This | 
alone should make us cautious ın advocating any 
restriction of research. There are too many prob- 
lems ın our national and industrial life urgently 
demanding scientific solutions for such a policy to 
be either timely or wise ‘It 1s almost impossible to 
predict just where the next important advance will 
be made, or, 1n reviewing the results of a year’s 1n- 
vestigations, to single out the one discovery by 
which posterity will mark the year 

The influence of industry on scientific research 1s, 
however, fully as important as that of scientific re- 
search on industry | Even in the field of technique 
it 13 1mpossible to assess the contributions of either 
on a cash basis The greater resources of the ın- 
dustrial research laboratory and its improved and 
frequently more advanced technique are continu- 
ally reacting on scientific laboratories The range 
of reaction conditions open to the organic chemist 
has enormously expanded ın the last decade, and 
processes can now be effected in extremely high. 
vacuum or under pressures of several thousand 
atmospheres and at temperatures ranging from the 
neighbourhood of absolute zero to those of the 
electric furnace, whilst the activators or catalysts 
available range from the new organic catalysts, 
bordering on biochemistry, over almost the whole 
field of inorganic chemistry 

Nor ıs ıt only refinements of techmque that are 
continually changing the conditions of scientific 
and industrial research Almost every year sees 
fresh compounds, formerly curiosities and access- 
ible only by tedious and costly labora 
cesses, produced on the commercial scale à 
which allows their use in industry or in scientific 
laboratories as the raw material of furbíer re- 
searches The papers published in the Journal of 
any chemical society reveal the way in which the 
scope of scientific research has been enlarged and ' 
influenced by industrial advances The utilisation 
of waste materials, the delicate balance between 
by-product and main-product, the fall or rise im 
price of basic materials like sulphuric acid, methyl 
alcohol, glycerol, which alone may result m new 
routes for existing products—the war-time shortage 
of sulphuric acid, for example, led to the develop- 
ment of alternative processes for phenols and amines 
which have not been entirely replaced by the earlier 
methods—these are factors which continually em- 
phasise the dynamic character of industrial re- 
search and frequently have far-reaching effects on 
scientific research 

If, however, the mcreasmg complexity of the 
field of orgame chemistry makes restriction of re- ^ 
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search inconceivable, the demands made on leader- 

lp are increasingly severe It was never easier 
n to-day for research ability to be wasted 1n an 
ack on unprofitable problems 
ss has almost invariably come from the ideas and 
k of a talented few, and depends as much upon 
> quality and personality of the investigator as 
on lus technique The most serious problem 1s 
the production of research leaders of the requisite 
imagination, foresight, and enthusiasm to direct 
wisely the team work which modern industrial re- 
search demands Any circumstance, whether of 
rates of pay, status, or insecurity of tenure, which 
hinders the recruitment for industrial research of 
potential leaders of the requisite calibre 1s a national 
and not merely anindustrial danger There 1s little 
doubt that if the concentration of professional 
opportunities within at most one or two firms, as 
in Germany, does affect adversely the position and 
prospects of chemists, industry will quickly suffer 
from the reaction 

The distinction between scientific and mdustrial 
research to-day is not easy to define Their rela- 
tionship 1s dynamic and so intimate that circum- 
stances which injure or cramp one react likewise on 
the other neither can advance while the other 1s 
starved, and on this fact Prof Willstatter based his 
plea for more generous assistance for the German 
universities from chemical industry Such assist- 
ance 18 now being given more freely ın Great Britain, 
and the closer relationship between the universities 
and industry are undoubtedly to thew common 
advantage 
_ Its easy, however, to overstress from either side 
the economic aspects of the relation between 1n- 
dustry and scientific research If there are ways 
in which scientific research cannot compete with 
industry, there are still inestimable services which 
scientific research can render to the nation as well 
as to industry Scientific research, in its freedom 
from the economic motive, can do much to counter- 
act that tendency 1n industry for the good to be the 
enemy of the best, and to secure our advance to the 
best of all possible solutions Scientific research, in 
the widenmg fields opened to ıt by industrial de- 
velopments, can use its resources to explore the 
byways, the economically unattractive fields from 
which will come 1n the future, as they have so often 
ın the past, the fundamental and epoch-making dis- 
coveries On such workers, too, ın their quest of 
truth for truth’s sake, must ever fall the responsi- 
bility of kındhng and rekmdling that enthusiasm 
and devotion to which alone Nature yields her 
& most precious secrets. 
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Faraday's Worth in Wisdom. 


A Tribute to Michael Faraday By Rollo Apple- 
yard Pp xm +204 +21 plates (London 
Constable and Co , Ltd , 1931) 7s 6d net 


“ A magnet hung 1n a hardware shop, 


If I can wheedle 
A knife or a needle, 

Why not a Silver Churn ? ” 

OW this was to be done was shown at the 

Royal Institution, ages before Gilbert stated 

the fable of the magnet and the silver churn and 
knowing no physics gave ıt the wrong ' moral ' 

The industrial value of Faraday's discoveries 
has long been patent, throughout the civilised 
world little heed has yet been given to the ex- 
ample he set and to the spiritual doctrine he pro- 
fessed Perhaps, 1n near days to come, hastemng 
as we now are the exhaustion of natural resources, 
through disproportionate use of machinery and 
greed of gold, his spimtual legacy may be of more 
value to us in overcoming and directing the crude, 
untamed human nature within us, which our 
modern advance in knowledge serves but to cover 
with a thin veneer In celebrating in September, 
this year, the centenary of his greatest discovery, 
we shall do well to consider his moral worth and 
teaching at least as fully as his contributions to 
knowledge Something we must do to save the 
world from government by Alfalfa Bulls and 
Oklahoma waste of oil (Times, Feb 17, 18) 

The appearance of Mr Appleyard’s book 1s 
opportune He has not only sought out particu- 
lars of Faraday’s forebears ın their north country 
homes and of Faraday’s father at his Newington, 
South London, forge but has also delved into 
Royal Institution archives and elsewhere thus 
garnering not a few items of interest which are wel- 
come additions to the story of the immortal scien- 
tific magician He also has an interesting chapter 
touching on Clerk Maxwell’s work in connexion 
with Faraday, as the mathematical exponent of 
its meaning The book ıs one to ponder well 
Various arresting moments in the philosopher's 
lıfe are dealt with in a way that wil] appeal to all 
who can appreciate the charm of Mr Appleyard’s 
style and his sympathetic attitude towards his 
subject We can picture him, upon an Athenwum 
sofa, browsing in search of inspiration We can 
ourselves browse with delight upon the lawn which 
he has consequently laid out for us as sward it 
would scarcely appeal to the Sutton firm, the 
herbage 1s more that of a Swiss upland pasture, 
in which gentian blue ıs mixed with anemone 


(said 1t) 
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yellow, set off with multi-coloured pansies and 
occasional red silene 

With such an example before them, the Arnold 
Bennetts need gibe no more at the scientific worker’s 
hterary meptitude but take lessons from the book, 
how they may put real substance mto the lines 
16 ıs seducing, though no seductions are pictured 
m the Saga, the young may read ıt with ad- 
vantage, not merely with safety 

Yet when it is read—when the whole of the 
literature relating to the man, including his own 
works, 1s studied—we remain unable to account 
for the muracle he himself was Seemingly, a 
magnetic personality was beaten into him by his 
father’s hammerings Maybe, he had his being 
in the umt charge of electricity which he was the 
first to divme nearer we can scarcely get In 
the East, he would long since have passed into 
tradition as a god In his own country his name 
has yet to figure in the history books Definitely 
a prototype, to be idealised as the truly scientific, 
all but faultless experimentalist and natural philo- 
sopher, the early stages of his mental development 
remain unfathomable He was not a bookbinder's 
apprentice for nothing He early became a reader 
of informative books, his style was formed, the 
habit of thinking for himself and his experimental 
outlook estabhshed, prior to his coming under 
Davy's insprration—for Davy also was an mspired 
worker Under and from him, he must have 
learnt much ıt 1s strange that we know nothing 
of their mtercourse A man who could do what 
Davy did at so early a period, while on travel, 
with the simplest appliances, probably m his bed- 
room—who could work out the chemistry of 10dine 
and establish diamond as carbon while visiting a 
foreign Court—must have had a magnetic person- 
ality and influence The lmes of force already 
ruled in Faraday’s character must have been 
wondrously cut through and drawn out by such 
example Still, 1n those years, he was but finding 
himself and overcoming his mnate humility , he 
developed late, we know This perhaps is why 
he passed no remark upon his master's work On 
the other hand, we should be mundful of the 
advantage he enjoyed—one that none of us can 
enjoy to-day—in having an all but virgin field 
Not because this gave boundless opportunity for 
discovery but because he was able to work without 
prejudice Can a mmd possibly grow up to-day 
so clean as Faraday's was? I doubt it The 
student to-day rides m upon the last wave of 
fashion so narrow ıs our human intelligence that 
he cannot thereafter rid himself of first impressions 
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We have only to thmk of the way in which the 
fear of the devil has been put mto man’s mind 
priesthoods The teachers of natural science : 
but & priesthood to-day, too often teaching fai 
in misinterpretation of facts Faraday was all] 
free from such priestly influence We have yet 
appreciate the perils of positive education domi 
ated by examinations 

Faraday himself preached the most perfect 
sermon that has ever been preached, before Prince 
Albert, the Prince Consort, m 1854 Let us hope 
that this will be put mto the hands of, at least, 
every visitor to the exhibition that will be held in 
September next at the Albert Hall He lad down 
clear rules for mental education The doctrine 
set out by Herbert Spencer, Huxley and others 1s 
already far better stated in this lecture—better 
because Faraday was both experimentalist and 
seer whilst they were doctrinaire teachers, Spencer 
especially i 

In only one particular was Faraday subject to 
the restrıctıve ınfluence of educatıon and convention 
—that of religion He was a stnet Glasite (a 
Sandemanian) He kept his Sunday mind ngidly 
apart from his week-day mind, a fact sufficiently 
remarkable to deserve close psychological study 
Since his day, not a few scientific workers of dis- 
tinction have maintained a like attitude Within 
us 18 an inherited power which not only limits our 
freedom of thought but also tends to direct us 
Three words, said Faraday, express the great 
deficiency 1n the exercise of the mental powers 
deficiency of judgment The inability remains with 
us to-day It seems improbable that more than 
the few will ever learn to form proportionate Judg- 
menis Some of us have hoped that the faculty 
would be the outcome of early tramimg 1n under- 
standing and the use of knowledge that ıt has 
not been so hitherto, let us hope, 1s because we 
have not yet learnt sufficiently to appreciate the 
force of Faraday’s teaching and example as to 
apply 1t properly 

That Faraday was free from bias and prejudice 
in his experimental work 1s clear from his attitude 
towards spiritualism He made table-turmng the 
subject of close rational study and mquiry—with 
negative results The conclusion of his letter on 
the subject 1s striking Br 


"I think the system of education that could 
leave the mental condition of the publ body in 
the state ın which this subject has found i6, must 
have been greatly deficient ın some very important 
principle ” 












We do not seem to have advanced very far m «a 
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the interval of nearly eighty years, notwithstand- 
ing all our education 

Faraday ıs remarkable in comparison with 
Ruskin, a man of eminently artistic temperament, 
yet highly scientific ın his manner of work, a more 
than competent geologist Owing to his mother’s 
‘commanding influence, Ruskin was a militant 


. churchman It ıs clear that, as he grew older, he 


modified his views 1n no shght degree 1n late life, 
he even confessed that, were he to begin again, he 
might have shed his orthodoxy—it was only too 
late to begin Faraday and Ruskin moved in 
worlds apart—yet they had much in common 
To them we may add a third great influence in 
Victorian days—Carlyle It may well be that such 
men are no longer possible—that the influence of 
‘combines’ and of so-called ‘ rationalisation ’ in 
industry ıs to crush out the element of individuality 
to eliminate the element upon which the moral 
stability of the world specially depends Science 


to-day 1s not cultivated to moral purpose so much ' 


— 1 


^- 


as to gain some private end an we be not careful, 
future generations may have to record that, hke 
the dog in the poem, it ‘ went mad and bit the 
man ’ 

To be orthodox, let me say the book has a 
perfect index and wonderful pictures—the Royal 
Institution looks a mile long, as ıt ought to be ! 

HENRY E ARMSTRONG 


Systematic Zoology. 


Handbuch der Zoologie 
Stamme des Trerrerches 
Dr Willy Kukenthal Herausgegeben von Dr 
Thilo Krumbach Band 2 Vermes Amera, 
Vermes Polymera, Echiurida, Sypunculida, Pria- 


ene. Naturgeschichte der 
Gegrundet von Prof 


pulda (l) Lieferung 6 (Teil 4 und Teil 5) Pp 
147-242+64 17 gold marks (2) Lieferung 7, 
Tel 2 Pp 129-256 14 gold marks (3) 


Lieferung 8, Teil 4 Pp 243-402 18 gold marks 
(4) Lieferung 9, Tel 1 Pp 113-192 10 gold 


marks (5) Lieferung 10, Tell 4 Pp 403-482 
10 gold marks (6) Band 4 Progoneata, 
Chilopoda, Insecta Jaeferung 8 Pp 801-892 


12 gold marks (7) Band 7 Sauropsida, Allge- 
memes, Reptilia, Aves Halfte 2, Lieferung 5 
Pp 483-544 12 gold marks (Berlin und 


Leipzig. Walter de Gruyter und Co , 1929 ) 


SE our last notice of this valuable work, 
KJ seven new parts have been issued The 
editor and the publishers are to be commended 
for their sustained zeal and for the manner m 
which text and illustrations are being produced. 
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The parts before us are planned on the same 
lines as their predecessors, already noticed in these 
columus 

(1) In this part three small but interesting groups 
of animals are considered Dr Remane, who has 
in recent years contributed a good deal to our 
knowledge of the Gastrotricha, 1s responsible for 
the account of this group and of the Kinorhyncha, 
and Prof Con for that of the Kamptozoa (that 1s, 
the Polyzoa Entoprocta) All three chapters are 
noteworthy for the excellence of both text and 
figures, and they fully supply the needs of the 
advanced student Prof Cor has worked over 
the anatomy and histology of Pedicellina and has 
prepared more than forty original drawings, chiefly 
of this genus Arthropodaria benedent occurs, as 
is stated, at Ostend, Prof Cor has omitted the 
record of this species from Hull, and of Barentsia 
gracilis from the Isle of Man 

(2) Prof Fuhrmann, the author of the chapters 
on Trematoda, has written this account of the 
class Cestoidea, which includes the subclasses 
Cestodaria (with two orders Amphilinidea and 
Gyrocotylidea) and Cestoda In discussing the 
morphology of Gyrocotyle and its relative Gyro- 
cotyloides (a new genus) the author advances good 
reasons for regarding the funnel as anterior Fol- 
lowing the account of the two small but important 
orders 18 a useful summary, ın about twenty 
pages, of the principal features of structure and 
of life-history of the Cestoda, the orders of 
which are then described in turn, beginning with 
the Tetraphylhdea (40 pages), the Diphyllidea 
(6 pages), and the Tetrarhynchidea (unfinist 
The wealth of well-drawn new figures 1s a fe: 
of this part. 

(3) Prof Max Rauther has produced in 150 p 
a useful account of the Nematoda—their struct 
development, physiology, ecology, and systema 
He must have been faced often with the diffi 
problem of what should be included and wh 
omitted, and on the whole he has chosen judiciously 
Many readers would have welcomed a somewhat 
fuller treatment of free-lving Nematodes, for the 
emphasis m this work 1s on the parasitic forms 
Instead of the brief reference to diminution of 
chromatin we should have preferred a short illus- 
trated account of the chromosomes of Ascaris and 
their history during the early cleavages of the egg, 
to bring out, as this case does so well, the principle 
of the germ-track 

(4) The major portion of this part 1s devoted to a 
description by Prof Bresslau of the reproductive 
apparatus and development of Turbellaria It 
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ineludes an admirable account, with numerous 
schematic and other illustrations, of the different 
types of reproductive apparatus, and a description 
of the development of entolecithal and of ecto- 
lecithal eggs The remainder of the part deals 
with the physiology of movement and of the eyes 
This memoir on the Turbellaria promises to be the 
best available general account of the class 
(5) Prof Rauther is also the author of the 
chapters on the Nematomorpha (46 pages) and the 
Acanthocephala (84 pages) For both groups the 
accounts of the different systems of organs, the 
hfe-history, and systematics are well done and are 
Illustrated by 96 figures, many of them original 
or from recent memoirs 
The second volume of the ‘‘ Handbuch’’, in 
which these five parts are included, reaches a high 
standard and we look forward to the appearance of 
the remaining parts of this volume, especially those 
on the Polychzeta, Hirudinea, and Gephyrea 
(6) Dr Handlirsch continues his account of the 
Insecta The present chapters deal successively 
with seven orders, ncluding the Mantodea, Blat- 
tarie, Isoptera (with some good illustrations of 
the nests of termites), Mallophaga, and Siphun- 
culata The external morphology ıs adequately 
considered, but the mternal organs of some of the 
orders deserved fuller treatment, and the system- 
atics of both Mallophaga and Siphunculata could 
with advantage have been rather more extended 
We should have desired to see included some 
references to the histology of the organs and tissues 
and to the occurrence of symbionts , there ıs no 
rence to these, and the mere remark that there 
cut parasites in termites gives no sugges- 
of the very interesting relationships which 
t between the termites and their intestinal 
J0208, 
) Dr Stresemann maintains his high standard 
che further description of the biology and struc- 
are of birds The major portion of this part 1s 
concerned with the food of birds and the associated 
structural modifications of beak, tongue, and foot 
the relations of birds to flowers , the storage of food, 
for example, by the Californian woodpecker , the 
processes of digestion, the biochemistry of eggs 
and of metabolism in the embryo, and the periodic 
changes in the reserve of fat The later part of 
the chapter deals with the anatomy and physiology 
of movement of the vertebral column, of the legs, 
and of the sleepmg posture (unfinished) The 
author has drawn his material from a great variety 
of sources and has treated the subjects considered 
in a thorough and interesting manner. 
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Bartholomew Sikes's System of 
Alcoholometry 
Alcoholometry an Account of the British Method of 
Alcoholic Strength Determination , with an Hais- 
torical Introduction written by the Author in colla- 


boration with George H .Gabb By Francas G H 


Tate Pp xvu +93 T12plates -(London.HM _ 


Stationery Office, 1930 ) 5s net 


ARTHOLOMEW SIKES devised a system of 
alcoholometry which was legalised 1n Great 
Britain in 1816 for ascertainmg the strength of 
spirits for revenue purposes and has remained in 
official use ever since He designed a metal hydro- 
meter and compiled tables for use 1n conjunction 
with 1t, which, together, provide a simple means of 
determining the strength of mixtures of alcohol and 
water All that has to be done is to float the 
hydrometer in the sample of which the strength is 
required, observe the hydrometer reading, take the 
temperature of the sample and then consult the 
tables, where, under the temperature and against 
the hydrometer reading, 1s found the strength of the 
spirit Such a sumple and rapid method was not 
devised ina moment Indeed, the Excise Depart- 
ment was established in 1643, nearly two hundred 
years before the adoption of Sikes’s system, and from 
its inception one of 1ts duties was the collection of 
taxes levied on spirits 
The early part of Mr Tate’s book gives an account 
of the development of alcoholometry ın Great 
Britain prior to the adoption of Sikes’s system In 
brief, the important points are the origin of the 
term ‘proof spirit’ in connexion with the early 
‘gunpowder test’, the re-invention of the hydro- 
meter by Boyle in 1675, which led to the develop- 
ment of the hydrometer for spirit assaying the 
legalisation of the use of Clarke's hydrometer in 
1787 , and the classical work of Gilpin and Blagden. 
(Phil Trans Roy Soc, 1790, 1792, and 1794) on 
the density of mixtures of alcohol and water Here 
the author is traversing ground which has been 
covered by other writers, but so recently as 1898 
Scarisbrick, an official of the Inland Revenue, 
wrote in his “Spirit Assaying”’ ‘‘ Sikes does not 
seem to have left a scrap of information as to 
the principles underlying his system” Mr Tate, 
however, has had access to twenty-eight manuscript 
note-books left by Sikes, and so 1s able to contribute 
new material to the study of Sikes’s system 
Hitherto the only information available has been 
that contained ın the Act of 1816 and the tables 
legalised by the Act These, however, contain no 
explanation of the basis of construction either of the 
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hydrometer or the tables and a number of questions 


relatıng to these matters have been the subject of 
controversy and conjecture 

It has been suggested that Sikes ignored the 
fundamental work of Gilpin, adopted a hydrometer 
previously designed by Boriés, prepared a skeleton 
table by reading this hydrometer at various tem- 
peratures m spirits made up to known strengths, 
and completed the tables by interpolation Mr 
Tate 1s able to show that Sikes gave considerable 
thought to the design of his hydrometer and made 
the fullest use of the accurate data of Gilpin in 
compiling his tables He ıs also able to show how 
the rather unusual temperature 51? F came to be 
employed ın the definition of proof-spirit 

The strength of a spirit expressed as the percent- 
age of alcohol by volume in the spirit can only 
be vald for one particular temperature Proof- 
strength ıs merely a roundabout method of ex- 
pressing percentage composition by volume—at 
50° F 100 gallons of a spirit n per cent over-proof 


— contam the same volume of alcohol as (100 +n) 


-—" 


gallons of proof-spirit, also at 50° F —and so proof- 
strengths must also be defined at one particular 
temperature The temperature adopted by Sikes 
for his proof-strengths was unknown, and attempts 
to determine 1t from such evidence as 1s available 
in the Act and tables have led to values ranging 
from 51° F to 62°F Mr Tate ıs able to produce 
evidence from Sikes’s note-books showing that the 
temperature which he actually used was 50° F 

It ıs a well-known anomaly of Sikes’s system that 
the duty assessed on a given weight of spirit varies 
with the temperature at which the assessment 1s 
made, the duty charged being greater when the 
spirit 1s assayed at a high temperature that when 1t 
js assayed at a lower temperature Suikes’s note- 
books include tables of corrections which would 
eliminate this anomaly, but they have never been 
adopted for official use 

The new information regarding Sikes’s system 
which Mr Tate has made available will be of 
interest to many readers His book also gives an 
account of the preparation of revised Sikes’s tables 
by Sir Edward Thorpe, which received Parlament- 
ary sanction in 1915, the recent extension of the 
range of the hydrometer and tables legalised 1n 
1930, and the three last chapters deal with the 
standardisation of hydrometers, methods of allow- 
mg for ‘ obscuration’, and the use of the refracto- 
meter respectively A useful bibhography is given 
at the end of the book 

One important question 1s not discussed in the 


- book Metal hydrometers have very obvious dis- 
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advantages as compared with glass hydrometers, 
and even so long ago as 1792 Blagden advised the 
authorities that metal hydrometers were unsatis- 
factory Glass hydrometers have largely replaced 
metal ones for assessing the duty on spirits 1n India, 
and in industry generally, glass hydrometers are 
used almost to the exclusion of metal ones The 
relative merits of glass and metal hydrometers, 
however, are not discussed 1n the book 


Plant-Dispersal. 


The Dispersal of Plants throughout the World By 
Henry N Ridley Pp xx + 744 + 22 plates 
(Ashford, Kent L Reeve and Co Ltd, 1930 ) 
63s net 


N authoutatrve and comprehensive work on 
plant-dispersal—mainly, that ıs, the means 
by which fruits and seeds of flowering plants and 
spores of ferns, mosses, and other cryptogams are 
dispersed from the parent plant—has long been a 
desideratum Such a work ıs now to hand, and we 
congratulate Mr Ridley on the completion of his 
book, which embodies the 1esults of his own observa- 
tions over many years and of a digest of the very 
considerable and widely scattered hteratuie of the 
subject 
Mr Ridley 1s a keen naturabst and his first-hand 
knowledge of the vegetation of Malaya, his home 
for twenty years, and his visits to other parts of the 
world, have allowed him a wide view of his subject. 
In his introduction, he refers to the absence of an 
adequate work on plant-dispersal, the more re- 
markable ın view of its important beazing on the 
distaibution of plants throughout the world, and asa 
factor in the evolution of species and genera of even 
moie importance than modifications for insect- or 
wind-polhnation—a subject on which there are 
fairly complete treatises Changes 1n climate and 
environment have supplied special opportunities for 
the effective operation of means of dispersal, and 
competition between individuals of a species or 
between different species has also been an important 
factor Modifications for dispersal are of a second- 
ary nature , in cases where there exists a tolerably 
complete series of genera or species the author can 
discover ‘ no sudden change 1n Nature giving rse to 
modifications of fiuit or seed for the purpose of dis- 
semination The evolution of a winged or adhesive 
fiuit or seed seems to have been gradual, and to 
have been effected by a reduction or accrescence 
of certain parts, which had a piimary use not con- 
nected with dispersal " 
The hairs on the ovary a protection from rain, 
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may develop in the fruit into wool for wind-dispersal 
ot into spines or hooks for attachment to passing 
animals , and sepals may persist and enlarge to 
form wings or floating plates for the mpe frut A 
minute and apparently trivial alter ationis frequently 
critical for the distribution of the species The 
occasionally firmer texture of the funicle in seeds of 
Laburnum keeps them attached to the pod until 
that 1s blown away by the wind, thus ensuring a 
wider dispersal than the mere scattering of the seeds 
1ound the parent plant 

The headings of the chapters are supplied by the 
various agents operating 1n dispersal—wind, water, 
animal, or a mechanism inherent in the plant 1tself 
Wind plays one of the most important parts, it 
scatters not only seeds or fruits provided with some 
special mechanism such as wings or plumes, but 
also very largely those of which the small size and 
hghtness are the only aids to dispersal — It 1s most 
effective in open country, across arms of the sea or 
tracts of desert In arctic regions, fruits and seeds 
may be blown across the ice or carned by drift-1ce 
to distant shores, ‘ many of the arctic plants 
found on the summits of the mountains of temper- 
ate Europe, Asia, and America probably owed their 
position to wind blowing over the ice 1n the Glacial 
period” Few seeds compare m lightness with the 
quartz-grains which have been found 700 miles from 
land , but, as Wallace pointed out, their compres- 
sion and irregularity of outline, offermg a larger 
surface to the air, 1s a compensating factor, the 
absence, however, of certain widely distributed 
small-seeded plants from remote islands suggests 
that favourable conditions for their fhght must be 
Scarce 

In the tropics, most of the epiphytes on the trunks 
and boughs of forest-trees are wind-borne , though 
in the formation of the flora of the pollard-willows 
of Great Britain birds play a conspicuous part 1n the 
carliage of berries and drupes The dust-seed of 
orchids 15 produced in enormous quantity and the 
occurrence of species on remote islands indicates its 
efficacy for dispersal Plants with plumed fruits 
and seeds are scarce or wanting in dense forests and 
on oceanic islands These are practically unable to 
cross large tracts of water but fall into ıt after a 
few mules of fight Such plants are continental, 
mostly herbaceous, and so, quickly fruiting, can 
rapidly cross mountains and open country , 1f their 
fruits or seeds fall, the following blasts pick them 
up and carry them on Adaptations for wind dis- 
persal are manifold and aie provided by various 
parts of flower and fruit, an account of these 
occupies nearly one hundred pages of the book 
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The action of water 1n dispersal 1s peihaps even 
more important than that of wind, but the associ- 
ated modifications are not so elaborate or strilang 
Sufficient buoyancy and a sufficiently long period 
of mmpermeabihty by water are almost the only 
requirements Both large and small seeds are 
frequently dispersed by raim-wash or sudden rushes 
of wate. Heavier seeds may smk and germinate 
at the bottom, rising to the surface as seedlings to be 
drifted away and stranded on a suitable bank Ice, 
Stream, river, and flood are all effective agents in 
carrying fruits and seeds or large portions of a 
plant Mi Ridley gives a comprehensive hst of 
river-dispersed species, with notes based on observa- 
tions by himself and others — Dispersal by sea 1s 
treated ın an even more comprehensive manner 

Exigencies of space forbid more than a passing 
reference to the chapters on dispersal by animals— 
mammals, birds, reptiles, fish, 1nsects, and others— 
and the devices of the plant for effecting adhesion 
to the carrer, or by human agency, or some 
mechanism n the mature fruit from which the seeds 
are shot explosively A chapter on island floras 
indicates briefly how the various agents have 
operated in stocking a number of oceanic islands 

To use a hackneyed phrase, the book 1s a mine of 
information, and 1s, moreover, eminently readable 
There 1s à remarkable absence of technical terms, 
though 16 1s m no sense a ‘ popular ’ production 
The ulustrations, by Miss M B Moss and the author, 
are helpful to the understanding of the many devices 
for transport of frut or seed ABR 


— 





Our Bookshelf. 


(1) The Fields and Methods of Knowledge a Teat- 
book in Orwntatn and Logie By Prof Ray- 
mond F Piper and Dr Paul W Ward Pp 
xxv +398 +xl (New York and London” Alfred 
A Knopf, Inc , 1929) 16s 4 

(2) Rational Induction an Analysis of the Method 
of Science and Philosophy By Dr Homer H 
Dubs Pp xv+510 (Chicago University of 
Chicago Press , London Cambridge University 
Press, 1930 ) 21s net 


(1) THE two books under review have several 
things 1n common, although their Scope 1s different 
Ihe dominating purpose of Profs Piper and Ward 
is educational, while Dr Dubs investigates the 
traditional methods of proof The endeavour of 
Profs Piper and Ward to lead their readers to a 
better acquamtance with the physical universe, 
society and man, 1s not an mnovation in teaching 
But m view of the extraordinary growth of 
human knowledge, 15 seems useful 1f not necessary 
that ‘freshmen’ be given a comprehensive pano- 
rama of the fields and methods of knowledge, with 
the view of helping ther orientation and to enable 
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them to think for themselves In this, Profs Piper 
and Ward have succeeded, and their practical 
classification of the sciences could be read with 
profit even by specialists on one subject or the 
other 

Jt 1s difficult to dispute on any point of the book 
if one takes into account its purpose But one 
cannot fail from noting the pragmatic character of 
its exposition For example, the importance of 
the calculus 1s denoted with reference to 1ts applica- 
tions to reality Again, ın the exposition of logic, 
much prominence 1s given to induction, verification, 
and discovery, while formal logic 1s summarily 
treated The bibhographies at the end of each 
chapter, the appendix on questions and exercises, 
and a very good index are features which enhance 
the practical value of this work 

(2) Dr Dubs has written a comprehensive book 
on inductive logic, and one which has the distinction 
of being accurate and clear But ıt ıs difficult to 
note anything ın it of the mmportance announced 
by the author imn his preface His main thesis 1s 
that “‘induction always concerns itself with the 
establishment of the correctness of a hypothesis or 
assumption The attempt to establish this hypo- 
thesis may be by one of three ways empirical 
induction, immediate description, or rational 1n- 
duction, which 1s the most general of them all 
Its very simplicity, however, has often led to its 
being misunderstood by those who have used it, 
especially by logicians, who have too often tried to 
assimilate ıt to the better-recogmsed deductive 
procedure" (pp 126-127) So the author en- 
deavours to re-state the case for rational induction , 
but ın doing so, he hits upon scarcely anything new 
in the field of inductive logic T G 


Joseph Fraunhofers Leben, Leistungen und Wirk- 
samkett Nach Quellen geschildert von Prof 
Moritz v Rohr (Grosse Manner Studien zur 
Biologie des Genres, herausgegeben von Wilhelm 
Ostwald, Band 10) Pp xx+233 (Leipzig 
Akademusche Verlagsgesellschaft m b H , 1929) 
15 gold marks 


Ix this sympathetic and concise biography, Prof 
von Rohr has rendered. yet another service to 
science The achievements of Joseph Fraunhofer, 
who was the founder of the modern technical 
optical industry 1n Germany, were too little known 
even 1n his own country 

The book paints a grey picture of the optical 1n- 
dustry atthe opening of the nineteenth century, with 
its preoccupation in the mass production of cheap 
spectacle lenses and its lack of attention to more 
complex instruments It ıs suggested that Enghsh 
opticians owed much of their pre-eminence at that 
time to the demands of seamen for telescopes and 
the like 

Whence springs genus? How could this lad 
with his desultory and indifferent schooling train 
himself to become a leader not only in tech- 
nical practice, but also 1n those fundamental steps 
which mark the emergence from crudeness and haze 
to precision and clarity m the understanding of 


— the underlying principles of techmcal optics? All 
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the world knows of the Fraunhofer hnes and their 
applications to exact refractometry, but how many 
realise the painstaking efforts at refractometry with 
the aid of a monochromator, the ambitious at- 
tempt to produce non-spherical surfaces of optical 
accuracy * 

Fraunhofer belongs not to Germany alone but to 
the world To read this little book 1s to gain a 
clearer perspective in one’s view of present-day 
problems, and encouragement in the patient efforts 
which they require LOM 


Handbuch der anorganischen Chemae  Herausge- 
geben von Prof Dr R Abegg, Dr Fr Auerbach 
und Prof Dr I Koppel In 4 Banden Band 
4, Abteilung 3 Die Elemente der achten Gruppe 
des periodischen Systems Teil 2 Ersen und 
sene Verbindungen B Lieferung 1 Pp Bxvi 
+ B463 (Lerpzig S Hirzel, 1930) 45 gold 
marks 


Tar high standaid of all the volumes of Abegg’s 
* Handbuch ” 1s too well known to require comment, 
and ıt 1s only necessary to announce that a further 
volume has appeared 1n which the description of the 
elements ıs carned into the eighth group The 
rapid progress towards completion under the editor- 
ship of Dr Koppel 1s to be especially praised, and the 
way m which he has maintained the character of the 
work deserves the highest commendation Unlike 
some other comprehensive works on iorganic 
chemistry, ‘ Abegg ' has always been characterised 
by a maturity of exposition and a critical treatment 
of the material which shows clearly that the contr1- 
butors have not been content merely in amassing 
abstracts The present volume, which deals with 
compounds of 1ron, covers the field in a way which 
leaves nothing to be desired It will be invaluable 
to all chemists As ın previous volumes, emphasis 
is laid on the physico-chemical aspects of the 
substances, but not to the neglect of descrip- 
tive chemistry The complex won cyanides and 
colloid systems are to be dealt with in another 
volume 


An Introduction to Regional Surveying By C C 
FaggandG E Hutchmgs Pp x1+150 (Cam- 
bridge At the University Press, 1930 ) 7s 6d 
net 


REGIONAL survey, as an exercise 1n concrete geo- 
graphical study, was introduced into university 
education 1n. Gieat Britain by the late Prof A J 
Herbertson under the inspiration of Prof P Geddes 
The methods since then have been utilised ın most 
of the schools of geography 1n Great Britain, and a 
great deal of work has been accomplished, though 
relatively little has been published, largely for lack 
of means The authors of this small volume are 
enthusiasts and have themselves done good work 1n 
regional survey They set out here to explain 
some of the methods of field work and mapping 
Their aim 1s practical guidance, and even if they 
explain a good deal that will be obvious to any 
student of geography, they have written a useful 
handbook for which there ıs a real need There are 
several sketeh maps and diagrams 
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Letters to the Editor. 


[Lhe Edwor does not hold himself responsible for 
opiımons expressed by has correspondents Neher 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE No motwe ^s taken 
of anonymous communications ] 


Atmospheric Pressure and the State of the 
Earth’s Magnetism 


WHILE examining data for atmospheric pressure 
and terrestrial magnetism at various observatories 
of the Meteorological Office to discover possible 
relationships, and after meeting with no clear-cut 
success so long as attention was confined to daily 
mean values of pressuie, I have now obtained results 
pointing to a hitherto unsuspected relation between 
the type of the diurnal variation of pressure and the 
general state of magnetic conditions, as regards 
disturbance and quiet, over the earth As the best 
available index of the degree of magnetic disturbance 
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on each Greenwich day, the international magnetic 
character figure was used, the pressure data were 
those for Aberdeen Observatory as printed 1n the Ob- 
servatories’ Year Books of the Meteorological Office, 
Air Ministry Mean diurnal mequahtaes of pressure 
corrected for non-periodic change were computed. 
for the two sets of days, magnetically quiet and 
magnetically disturbed, on the basis of the five days 
of each type per month selected at De Bilt over the 
seven years 1922—28 

By grouping the inequalities according to the season 
of the year (defining winter as the four months Nov- 
ember-February, summer the months May—August, 
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and the remamung four months forming equinox), 
diurnal variations of pressure representative of 


the three seasons were constructed A further re- - 


arrangement of the data gave inequalities illustrating 
the pressure variations on the two types of days in 
years of low and high solar activity The mean sun- 
spot number for the group of years 1922-24 is 12 2, 
for 1925-28 the mean 1s 63 5 

The results are shown 1n the six pairs of curves on 
Fig 1 The dotted curve ın each pair represents the 


diurnal variation of pressure on magnetically quiet . 
days and the full curve on magnetically disturbed 


days The difference in form cleaily shows the change 
in the pressure variation from one type of magnetic 
days to the other 

From these ıt 1s clear that in all but the last pair 
the predominant features of the change are the 
reduced development of the forenoon maximum and 
enhancement of the evening maximum on disturbed 
as compared with quiet days That the effect is 
consistently present ın each of the pairs of curves 
for the separate seasons as well as for the year as & 
whole is strong evidence of its reality The last two 
pairs of curves illustrating the change of form of the 
variation in years of relatively low and of relatively 
high solar activity clearly indicate that, while the 
change 1s very marked 1n feebly active years, 1t may 
be masked or even partly reveised in yeais of fre- 
quent and large sunspots 

When the mean mequalities are analysed har- 
monically, ıt becomes obvious that change of form 
of the vaiiation is confined almost entirely to the 
24-hour wave, the amphtude and phase are both 
affected In each pair of magnetically quiet and 
disturbed day pressure vaiiations, except that for the 
group of years 1925-28, the amplitude of the first 
harmonic on disturbed days exceeds that for quiet 
days The ratio of the amplitudes increases from 1 4 
for the winter months to 17 for equinox and 2 2 in 
summer, in the group of years of low sunspot de- 
velopment ıt ıs 33 In all the groupings of the data 
there is a retardation of the 24-hour wave in passing 
from quiet to disturbed days, the retardation 1s 
a httle more than two houis 1n all groups except that 
representing high solar activity, when 1t 1s about half 
an hour 

Against these changes in the whole day wave the 
constancy of the 12-hour component 1s striking 
The ratio of the amplitudes for the two types of days 
remains steadily about unity in all groups and the 
changes in phase angle are not significant 

J M Stace 
Lerwick Observatory, Shetland 


The Karoonda (S A ) Meteorite of Nov. 25, 1930 


AT 1053 Pm on the evening of Nov 25 an ex- 
tremely brilhant fire-ball was seen by many observers 
in South Australa It was observed at Port Lincoln 
on the west coast, Wirrappa (94 miles north-west of 
Port Augusta) Mount Gambier in the south-east of 
South Australia, Murrayville in Victoria, and Broken 
Hillin New South Wales, the radius of observation 
being thus well ove1 250 miles 

When first seen, the meteorite compared in bright- 
ness with a stai of first or second magmitude, but 
rapidly (in a few seconds) mcreased to a brilhancy 
which gave an illummation comparable to that of day- 
hght, even in Adelaide An amusing feature of many 
reports ıs the illusion. of close proximity due to this 
brightness It was described by many observers as 
an immense ball of bluish-white colour, equal in 
diameter to the full moon, and having a luminous tail 
several degrees in length As 1t approached the earth 
showers of sparks issued from the mam body 
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Observers within a few mules of ıt heard a noise 
which is variously compared to the loud rumble of 
an earthquake, to the roar of a passing train, or to 
“the banging-together of sheets of galvanised iron " 
Messrs Honeyman and Mullard, of Karoonda, who 
were nearer the locality of the fall than any other 
observers (21 miles distant), give the following account 
the disappearance of the meteorite was fol- 
lowed by a loud detonation as though a very heavy 
charge of explosive had been let off underground 


_ This caused a distinct vibration of buildings near by 


— This sound was followed, at an interval of about three 


— 


) 


seconds, by a loud crackling and rending sound from 
the sky m the direction in which the meteorite was 
last seen, then by a low rumbling of thunder which 
gradually died away 1n the distance ”’ 

The meteorite appears to have descended at a steep 
angle of about 70? with the horizontal When first 
seen 16 had an altitude of 150 miles or more, and the 
duration of its fall was approximately six seconds 
It travelled in an east-south-east direction 

A search paity from the University of Adelaide and 
Adelaide Observatory proceeded to Karoonda on 
Dec 6 Two days were spent in making inquiies 
from local eye-witnesses of the fall These enabled 
the locality to be determined within a radius of one 
or two mules, and on the third day the meteorite was 
found lying in a sandy fallowed wheat-field, 24 miles 
east of the township of Karoonda It had made a 
erater-like hole in the sand eighteen inches in diameter 
and about the same depth, with a surrounding ridge of 
sand three feet six inches across 

The meteoritic stone had shattered on striking the 
earth, and numerous fragments were scattered over 
a radius of four or five feet The bulk of its mass, 
however, was within the crater, the largest flagments 
being on the east side and pointing nearly vertically 
down; In addition to pieces varying from an ounce 
or two to seven pounds in weight, there were very 
numerous smaller fragments and much finely pulver- 
ised material mixed with sand The whole was 
collected, and the meteoritic material separated from 
the sand in a magnetic separator The total weight 
of the meteorite was thus ascertained to have been 
92 lb On some of the larger fragments a surface 
layer about one millimetre thick had obviously under- 
gone recent fusion, and both this and other parts of the 
surface showed the customary ‘ thumb-marks’ and 


tres of flow 


The meteorite ıs of a type unfamuiliaz to any persons 
who have yet seen it, and possibly unrepresented in 
Australian collections It ıs certainly an ‘ aerolite’ 
or stony meteorite, and probably of the class termed 
* Ohondrites? by Prior (Guide to the Collection of 
Meteontes—Brnitish Museum Handbook) and the sub- 
class or group “ Enstatite—Chondrites ” 

The material 1s uniformly of a dark grey, approach- 
ing a black colour, with numerous spherical inclusions 
(chondrules) and specks of metallic lustre, possibly 
troilite It ıs quite friable, has a specific gravity of 
944 and a distinct ‘earthy’ odour A chemical 
analysis ıs ın progress 

KERR GRANT 
G F DODWELL 
(Government Astronomer) 


Adelaide 





Rational Logarithms 


I HAVE iecently been considering how best the 
theory of logarithms could be presented to a beginner 
without such a paralysing opening as used to be the 
practice (see Todhunter) I do not know what 1s done 
now But the result of this consideration has been 
the development of a complete exposition of the 
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whole fundamental principle of the logaiithm without 
any of the mathematical treatment which, so far as I 
know, is universally employed The idea, of course, 
1s that this should be an introduction to the usual 
mathematical treatment, not a substitute for ıt 

Any discussion with beginners 1s nothing if not 
concrete, so that actual figures must be obtained I 
have found that this fundamental, basic, or ‘low 
down’ treatment of the subject leads dnectly to 
a very convement approximate expression for the 
logarithm to base e of à number As 1s the case with 
the usual expansions, the expression becomes pecull- 
arly simplified when 1t ıs used to find log(n + 1)/n or 
log(n + 1) - log n, and ın order to keep this note within 
1easonable limits, I give the expression for this only 


l2n(n+1)+1 
This is log,( + 1) - log; = me eT 


This gives the logarithm with great facility and with 
very considerable accuracy 


With n= 10 the er1ro1 1s 0 0765506 
n= 100 2 0 01281284 
n= 1000 " 0 0178311 


In obtaining the fractional expression, two very small 
errors are intentionally made for the sake of sim- 
phery The first ıs almost exactly eliminated by 


l 
sub tracting 12(n + 1)%(2n + 1) n 


the error by over-correction to one-eighth of what ıt 
was with n=9, increasing to one quarter with 
n= 1000 

The residual error ıs due to the second cause and as 
yet I have not been able to get an expression to meet 
it That for the first correction, however, 1s obtained 
by interesting and instructive means, not quite so easy 
as those employed 1n obtaining the original fraction 

I have never seen this way of dealing with logarithms 
desciibed I should have expected to find ıt in 
Hutton’s introduction to his famous tables of 1794, 
where he discusses every method known at that date 
At the same time, 1t 1s difficult to imagine that so 
elementary a process, suitable almost for a kinde1- 
garten, 1s not known, or 1f 1t 1s, why 16 1s not used 

C V Boys 


but this merely reduces 





Denaturation of Wool by Urea 


In a letter to NATURE of Nov 1, p 685, I stated that 
saturated aqueous solutions of urea unmasked a 
sulphide 1n sheep's wool and also extracted & sulphide 
from the wool These two statements were based on 
the observation that addition of a tenth volume of 
20 per cent sodium nitroprusside solution, to sus- 
pensions of wool in such urea solutions, ten minutes 
after addition of a similar proportion of 10 per cent 
potassium cyanide solution (to reduce any —SS- to 
thioi groups), always led to the development, both in 
the wool and in the hquid, of a strong pink or magenta 
colour precisely like that of Arnold’s nitroprusside 
reaction for organic thiol compounds, although in 
control tests wool not treated with urea developed 
only a feeble pink, and urea solutions which had not 
been ın contact with wool developed none at all 

I write now to say that the conclusion that the urea 
solution had extracted a sulphide from the wool was 
erroneous, foi subsequent work has shown that the 
apparently typical thiol reaction obtamed in the 
extracts was due entirely to & hitherto unknown, and 
at first very elusive, reaction between urea and some 
der.vative of sodium nitroprusside, previously formed 
in its solution as a result of an obscure change which 
may for temporary convenience be referred to as 
‘mpening’ If the nitroprusside solution is ripe 
enough, this reaction with urea will become obvious 
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within a few minutes, though 16 may take a long time 
to attam its maximum With unripe nitroprusside 
solution, 16 may require any time up to two hours to 
begin, or 1t may fail altogether It occurs only if the 
test mixture 1s alkaline but not too strongly so, and 
only if ammonia ıs absent It is quicker and more 
intense the stronger the urea solution, but is recog- 
nisable in 2 per cent solution It can be distinguished 
from a true thiol reaction by the fact that on addition 
of ammonia the colour soon fades to yellow In the 
hght of these observations, ıt 1s now evident that in 
my former experunents the nitroprusside solutions 
used when testing the extracts of wool must have 
been fully ripe, and that used in testing the control 
urea solutions must have been much less so The 
wool itself would react equally strongly with either 
solution 

I have made only incidental observations on the 
process of ripening approximately neutral 20 per 
cent nitroprusside solution is sometimes adequately 
upe after ıt has stood twenty-four hours, but the 
time required varies greatly ın different glass vessels, 
and the solution usually improves up to at least a 
fortnight No deposit is formed, and the only obvious 
change is a slight yellowmg Ripening is much 
quicker in the presence of 1 per cent of sodium bi- 
carbonate, but if such a solution ıs saturated with 
urea 1t soon undergoes a change, as a result of which 16 
will turn blue or green when acidified with hydro- 
chlonc acid containing ferrie chloride, although the 
ripe solution does not give this reaction by itself 

While still explormg the conditions necessary for 
this ‘ pseudo-thiol’ reaction, and contemplating the 
possibility that ıt might be responsible also for the 
apparent thiol reaction given by the urea-treated wool, 
I received from Dr Rimington, of the Woollen In. 
dustries Research Association at Leeds, a letter saying 
that wool which he had treated for twenty-four hours 
with saturated urea solution and then washed in 
water refused to give a thiol reaction His procedure 
had been to suspend the washed urea-treated wool in 
saturated ammonium sulphate solution, then reduce 
it by adding sodium cyanide up to 0 55 per cent, and 
after ten minutes add fresh nitroprusside solution and 
ammonia In my own procedure the wool had always 
been reduced by 1 per cent potassium cyanide solu- 
tion while still ın the urea solution, and had hence 
been exposed durmg ten minutes to a markedly 
alkaline urea solution Also the Arnold test had 
always been apphed in the presence of urea and with- 
out addition of any ammonium compound, conditions 
under which a pseudo-thiol reaction might conceiv- 
ably occur 

I have accordingly made a further set of experi- 
ments, m which comparisons were made between the 
intensities of the Ainold reaction given by wool 
whieh had been treated with saturated urea sólutions 
alkahsed to different extents by addition of suitable 
salts, and in which any pseudo-thiol reaction was pre- 
cluded by applying the Arnold test only after the 
wool had been washed during twenty-four hours with 
large volumes of water, and then reduced in ] per cent 
potassium cyanide solution for ten minutes, after 
which a little ammonium sulphate was added to the 
eyanide suspension, followed by freshly made nitro- 
prusside solution The results show that any ap- 
parent thiol reaction given by the wool thus tested 1s 
a genuine one, and also that more sulphrle is un- 
masked in ten minute. by urea solution containing 
I per cent potassium cy anido solution, or half per cent 
sodium carbonate, than in twenty-fow hours by 1 per 
cent potassium cyanide solution or 1n ten minutes by 
half per cent sodium carbonate, or in twenty-four 
hours by approximately neutral urea solution The 
experiments do not show, however, whether neutral 
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urea solutions unmask very httle sulphide or none at 
all, for I have been unable to find wool which does not 
give at least a slight Ainold reaction after reduction 
in l per cent potassium eyanide solution and ıt is 
impossible to attach significance to shght contrasts 
m the intensities of the colours, since these often fade 
rapidly when the wool is removed from the test- 
hquds Comparing wools which have been exposed 
during ten minutes to a temperature of 100°, one in 
water, the other in saturated urea solution, there 1s, 
however, a great contrast, only the latter becomes 
intensely pink As the liquids become feebly alka- 
line during the heating, this experiment does not show 
the effect of neutral urea solution My former bald 
statement that saturated urea solutions unmask a 
sulphide in wool should accordingly be qualified by 
addition of the words “at least when they have more 
than a certain alkalinity ” 

In the case of egg albumin treated with urea, where 
Hatton and I took as a measure of the amount de- 
natured the percentage of protein rendered insoluble 
in 27 per cent ammonium sulphate solution, we found 
that when the cH of the saturated urea solution was 
approximately that at which egg-albumin is iso- 
electric, the rate of denaturation was a minimum and 
very slow, and that the more remote the cH was from 
this, the quicker was the rate, especially on the alka- 
hne side none of the alkalinities or acidities con- 
cerned was so great as to bring about more than 
neghgible denaturation in the absence of urea T 
have not ascertamed whether any similar relation 
would hold good for wool when the unmasking of 
sulphide 1s taken as a measure of denaturation, but 
the results referred to earlier strongly suggest that ıt 
would at least be true for such variations in cH as 
lie on the alkaline side of the hydrion concentrations 
common 1n distilled water. W RAMSDEN 

Department of Biochemistry, 


University of Liverpool, 
Feb 13 





Agricultural Field Experiments 


Mr Howarp’s letter in NATURE of Jan 3] (p 166) 
gives interesting confirmation of the reviewer’s opinion 
in NATURE of Nov 29, p 843, that depth of sowing 
influences the yield of wheat, yet I venture to suggest 
that such an extreme case as he quotes scarcely bears 
upon the point atissue When seeds do not germinate, 
16 1s equivalent to a hght Seeding rate, which, as I 
pointed out, makes wonderfully httle effect on the 
yield Whether such differences as one may expect 
to occur between the depths of coulters in the same 
drill make any appreciable effect on the yields of the 
different rows is still, I think, an open question, and 
I suggest that the differences which the reviewer has 
observed between the yields of his rows may have 
been due to their being unevenly spaced The yield 
which 1s comparatively unaffected by seeding rate, 
18 that per areal and not that per linear unit The 
reviewer quotes "an apparently umiform field ” at 
Aarslev as upsetting my view that foi practical pur- 
poses randomness can be obtamed from the half- 
drill strip “provided care is taken to dril] across 
ploughman’s ‘lands’ ”, if they exist, yet Dı Sanders 
in his account of that experiment makes no mention 
of an “apparently uniform field ^ (Journal Agricul- 
tural Scrence, 20, p 65), but writes, ** This oscillation 
apparently arose as a legacy of the old praetice of 
ploughing in high ridges’, and so on 

Even if the unsuitability of the field had been over- 
looked, the Aarslev plots were probably a good deal 
wider than drill width, and half-dill strips would have 


| been extremely unlikely to coincide both in breadth 
' and phase with the periodicity ın question, while any 
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partial comeidence would have betrayed the existence 
of the snare 

Finally, there is a fallacy in Mr Howard’s last 
sentence—'It ıs obvious in such questions that 
nothing can be gained by the application of formule 
and figures to the results obtained by poor agricul- 
ture" There 1s no question, of course, of connecting 
the half-drill strip method of experimenting with poor 
agriculture , 1ts great merit les in the fact that in 
its present form ıt 1s ordinary farming practice . if, 
however, that practice were poor agriculture, 1t would 


—bpe a mistake to carry out trials by methods conform- 







ee 


ing to better standards field trials must be capable 
of being considered a random sample of the practice, 
not of the theory, of agriculture 

This may seem a hard saying, but an example will 
make my meaning clear After a long series of ex- 
permments the Irish Department of 
Aguiculture decided to introduce 
Dr Hunter’s Spratt-Archer barley 
as being the best suited for the 
country This was almost every- 
where a great and outstanding 
success, yet ın one district, which 
shall be nameless, the farmers re- 
fused to grow 1t, alleging that their 
own native race of barley was 
superior to ıt After some time 2 
the Department, to demonstiate 
Spratt-Aicher’s superiority, pro- 
duced a single line culture of the 
native barley and tested 1t against 
the Spratt-Archer in the district 
in question To their surprise, 
they found the farmers were per- 
fectly right the native barley 
gave the higher yield At the 
same time the reason became plain the barley in 
question staits more quickly and 1s able to smother 
the weeds, which flourish ın that not too well farmed 
land , Spratt-Archer, growing less strongly at first, 
is, however, the victim and not the conqueror of the 
weeds, and the original experiments, carried out on 
well-farmed land, were definitely misleading when 
their conclusions were applied elsewhere 

Taught gag, experience, the Department 1s now en- 
gaged in 9% Ading a barley to meet these conditions , 
nd this barley, when obtained, will rightly be tested 
sults obtained by poor agriculture ”’ 

STUDENT 










REFERRING to the effect of increased depth of 

sowing, ‘‘ Student" writes ‘‘ When seeds do not ger- 
minate, 15 1s equivalent to a hight seeding rate" 
This is taue, but changes 1n depth of sowing give rise 
to changes not only in the percentage germination 
but also in the time of germination It 1s my ex- 
perience that yield may be affected by both these 
factors 

My description of the field at Aarslev as " apparently 
uniform ” would seem to be justified by Dr Sanders’ 
statement that “ This oscillation apparently arose as 
a legacy of the old practice of ploughing in high 
idges "" (1talies mine)—appeal was made to the history 
of the field for an explanation of the curious periodicity 

I am in eomplete agreement with the concludmg 
part of '' Student's" communication, summed up in 
his own phrase, “field trials must be capable of being 
considered a random sample of the practice, 
the theory, of agriculture” This 1s too often over- 
looked by those who use special machinery and 
methods for field experimental work 


THe WRITER OF THE ARTICLE 
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Vacuum Spark Spectra to 40 A.* the Spectra of 
Be III, Be IV, B IV, B V, and C V. 


THE series of hydrogen- and helium-like spectra, 
which was previously traced! to Be IV, has now been 
completed with B IV, B V, and C V, and the limit of 
optical spectra brought down to 40 28 A 

The vacuum spark was produced by a capacity of 
03 „F charged to 60,000 volts. Half an hour with 
about 30 spaiks & munute was sufficient for an ex- 
posure The plates were taken with the same metal 
grating as was used before, but now set up in a new 
spectrograph at a glancing angle of 5 4^ Comparing 
the results with those fiom a glass grating ? at 6°, there 
seems to be no reason to prefer this material to speculum 
metal in the shortest wave-length region ~- 

Fig 1, a, shows the spectrum obtained with metallic 
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beryllium as the negative electrode against a tube of 
Acheson graphite filled with boron nitride A spark 
between pure graphite electrodes gave the spectrum 
of Fig 1, 6, consisting of one single carbon line at 40 A 
in the first three orders 

Of the series 1 28 - n 2P ın the hydrogen-hke spectra, 
there appear two lines of Be IV and oneof BV The 
wave-lengths 1n the table were calculated with regard 
to the fine structure according to the formula given by 
Penney,? and used as standards 


Be IV BV 
pn v A v A 
1*S- 2?P | 1,317,084 | 75 925 2,058,947 | 48 585 
125- 3?P | 1,560,962 | 64 063 


As shown in the second table, the helium - like 
series 118 -—n1P ıs considerably more strongly de- 
veloped The relative intensities can be estimated 
from Tig l,a 


| Be III | BIV | 





C V. 

' A V À v À V 
LL L| MM | ————— ——— | ————— J——— I————— 
115-2 ip 100 25 097,500 60 31 | 1,658,100 | 40 28 2,482,600 

31P, 8830 | 1,132,500 52 68 1,898,300 
42P' 8475 | 1,179,900 ' 

5!P 8319 | 1,202,100 ! 
EIP: 82 37 


1,214,000 | 
| 
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From the series of Be III the quantum defect for 
the 1P terms ıs calculated as n-n*= ~ 0 013 + 0 001 
A comparison with He I and la II indicates the 
numerical value to be constant or shghtly diminishing 
with increasing atomic number The simple assump- 
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tion of the same quantum defect for Be IIT, B IV, and 
C V gives the following term values 














B IV | Cv 
n-n* | —0013::0 002 — 0013 +0 003 | 
21P 433 300+ 900 em-!| 677,000 + 2000 cm -! | 

l 3831P 193 400+ 300 „ ; 
! 14S 20915001400 ,, 13,159,600-3300 ,, 








The ionising potentials, 11S x 1 234 x 10-4, are in 
good agreement with the quantum theoretical values 
given by Hylleraas * in the formula 







IP =Rh (z: : VE 0 31455 - 0 0147 z) Bh= 13 54 
vocc aw CT ^39 
IP spectr 258 13-0 2 volts | 389 9 +0 4 volts 
theor 258 09 "T 390 12 " 









It 1s hoped that the accuracy will be considerably 
increased by measurements in higher orders and a 
more confident determination of the 1P terms 


From the resonance line of C V at 40 A the legion 138 
completely bare of carbon lines up to 200A , where 
the principal series 23S -n 2P of C IV forms the limit 
of the L-electron spectrum "Then, including spark 
spectra of sufficiently high orders, the wide separation 
between the K and L spectra, typical for the X-rays, 
will also appear in optical spectra 

BENGT EDLÉN 

Physics Laboratory, University, 

Uppsala, Feb 1 


1 B Edlénand A Ericson, NATURE, 125, 233, 1930, and Zeit. f Phys , 
59, 656 , 1930 

* E Ekefors, Physik Zeitschr , 31, 737 1930 

* W G Penney, Phu Mae, 9, 661, 1930 

* E A Hyileraas, Naturunss , 17, 982 1929 





Fluorescence of Mercury Vapour under Atomuc 
and Molecular Absorption 


In the letter which appears in NATURE of Jan 3, 
p 10, Lord Rayleigh discusses the excitation of the 
green fluorescence of mercury vapour by wave-lengths 
near the resonance line 42537 The discontinuity 
of intensity of the fluorescent radiation along the 
beam of the exciting light leads him to admit the 
atomic as well as the molecular absorption The 
hypothesis of two kinds of absorption exciting the 
fluorescence was further confirmed by Lord Rayleigh’s 
Investigation of the influence of the hydrogen ad- 
mixture ‘These experiments support the view that 
the fluorescence of mercury vapour 1s chiefly due to 
atomic absorption 

I should lke to point out that this conclusion 
agrees with that which J have drawn from my experi- 
ments on the influence of the magnetic field on the 
fluorescence of mercury vapour! In these experi- 
ments the fluorescence was excited by the light of 
the mercury line 42537 The tube with the distilling 
mercury vapour was placed between the poles of a 
powerful electromagnet and the intensity of the 
fluorescent 1adiation was observed at different 
strengths of the magnetic field as measured at the 
place of excitation The variation of the intensity 
of the green fluorescence was found similar to that 
of the resonance radiation investigated by M Schein 2 
The maxima and minima of the intensity of both 
radiations appeared at equal magnetic fields, thus 
indicating that the region of the excitation of the 
fluorescence has exactly the same hyperfine structure 
as the exciting line 42537 Hence the only possible 
conclusion seemed to be that, in the excitation of the 
fluorescence of mercury vapour at moderate densities 
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by the line 42537, the atomic absorption forms the 
first necessary step of the excitation 

The evidence of my experiments referred to above 
and the recent work of Lord Rayleigh are decidedly 
against the view often expressed that the fluorescence 
of the mercury vapour should be produced by the 
molecular absorption alone ; 

HENRYK NIEWODNICZANSKI 
Stefan Batory University, 
Wilno, Poland, Jan 30 


! Zeitschrift fur Physik, vol 55, p 676, 1929 
* Annalen der Physik, vol 85, p 257, 1928 


Raman Spectrum of Hydrogen Peroxide. 


THE Raman spectrum of hydrogen peroxide 
(Merck’s perhydrol 30 pei cent solution in water) has 
been photographed The prominent feature of the 
spectrum 1s the presence of a sharp Raman frequency 
of 875 accompanied by a weak component at 903 
The low value of the frequencies suggests that they 
arise from the oxygen atoms, and as such may be 
compared with the O, oscillation frequency 1552 
obtamed by McLennan (Trans Farad Soc , 25, 798 , 
1929) The large difference between the two values 
18 indicative of the fact that the oxygen atoms in 
hydrogen peroxide (H,O,) and oxygen (O,) molecules 
respectively are bound differently Besides the above 
two frequencies, there appear other bands which aie 
less 1ntense and sharp, the omgin of which is under 
investigation A detailed discussion of the results 
obtained ın relation to the structure of the molecule 
will appear elsewhere S VENKATESWARAN 

210 Bow Bazar Street, 

Caleutta, Jan 17 


Resistance of Eurytemora hirundoides Nordquist, 
a Brackish Water Copepod, to Oxygen Depletion 


Tae River Tyne estuary ıs polluted by crude 
sewage and manufacturing effluents to such an 
extent as to cause a serious depletion in dissolved 
oxygen It 1s not unusual to find a complete absence 
of dissolved oxygen on isolated occasions during the 
summer months The number of nomgal estuarme 
organisms able to withstand these adversSWconditions 
1s very limited! Of these, Eurytemora hiruadordes is 
the most abundant and the most hardy Its 
of maxımum abundance les between 9 miles an 
mules from the river mouth, ın the area of heavıest 
pollution and. most noticeable oxygen depletion At 
a survey held on July 22, 1925, it occurred plent1- 
fully ın regions where the dissolved oxygen was nil, 
as determined by the Winkler method 22 During 
1929 I obtained ıt freely in the water sampler on 
occasions when the oxygen content was again nil 
(these remarks apply to the sampling depth of 6 ft ) 

There are, at the present time, several investiga- 
tions being made into the oxygen requirements of 
certain marine animals It may, therefore, be of 
interest to place on record the following: additional 
observations upon Eurytemora, made incidentally in 
the course of other work 

In addition to determining the dissolved oxygen n 
situ of the River Tyne at Newcastle, I have for the 
past two years included an additional test described 
as the ‘dissolved oxygen absorbed! This is a modif- 
cation by Jackson and Jee of the test recommended 
by the Royal Commission on Sewage Disposal? A 
stoppered bottle of approximately 330 cc capacity 
1s filled with the river water (taking the usual pre- 
cautions to exclude all air) and ‘ incubated ? by com- 
plete immersion in water at air temperature for a 
period of seven days The oxygen lemaining ıs de- 
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termined Under existing pollution conditions, there 
are but few occasions m the summer when the re- 
sidual oxygen exceeds ml Varying numbeis of 
Eurytemora are usually present m the river water 
when sampled, and are thus included in the sample 
put aside for this test The following table gives a 


record of the ensuing mortality on these included 
copepods for certain dates during 1930 
















Oxygen remain- 














































































T Oxygen m situ ing after 
Yate sampled (gm per incubation Eurytemora 
100,000 gm ) (gm per 
100,000 gm ) 
; Most alıve, 
May 23 0 44 0 045 eee 
May 30 0 24 nil All dead 
June 6 0 26 nil All dead 
June 13 0 14 nil All dead 
June 20 0 33 nil All dead 
Most dead, 
Aug l 0 50 0 004 a few alive 
Aug 8 0 76 0 45 All alive 
Few dead, 
Aug 15 0 74 0 006 most alive 


f 7 present at 
start, 7 still 
| alive 









Sept 5 0 58 





0 004 


It ıs to be noted that on four of the nine occasions 
the dissolved oxygen has been completely utilised by 
oxidisable matter, and no Eurytemora remained alive 
Toxic substances may have exerted an influence m addı- 
tion to oxygen deficiency It 1s evident that, although 
the copepod 1s regularly taken 1n the river under such 
conditions, 16 can survive total oxygen deprivation 
for short periods only Its presence m the river at 
these times may be explained by the continual shght 
aeration of surface waters by river traffic, shght though 
the effect may be It 1s clear from the table that 
this copepod may survive in brackish water, heavily 
polluted, when the oxygen concentration 1s no more 
than 0 004 gm per 100,000 gm 


" 


H O BULL 
The Dove Marıne Laboratory, 
Cullercoats, Northumberland, 
Feb 7 


1 Jorgensen, O M , The Plankton of the Rıver Tyne Estuary, Proc 
~—guan Durham Philosoph Soc, 8, 41-5 
Gil, R , Pollution of the River Tyne, Rept Dove Marine Lab, 
1926, 28 
3 Jackson, W J ,and Jee, E. C, 9th Tees Report, Min Agric and 
Fish , Serial No 284, Report No 183 
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Optimum Dimensions of Short-wave 
Frame Aerials. 


BEcAUSE of the mcreasing use of short waves in 
present-day wireless practice, many investigators have 
studied the nature of the electromagnetic field at 
distances less than a wave-length from a radiating 
antenna The impoitance of such investigations hes 
in the fact that a knowledge of the pecuharities of the 
field at these short distances enables designers of 
directrve beam aerials to space correctly the units of 
the radiating and receiving systems For example, 
for maximum forward radiation the critical spacing 
between a hne of tuned radiating antenne and a line 
of tuned reflecting wires 1s now known to be 0 33 or 
0 85 of a wave-length and not 0 25 of a wave-length 
as was originally supposed ! 

The erroneous argument which leads to the result 
that 0 25 of a wave-length 1s the best spacing between 
a Hertzian dipole oscillator and a reflecting antenna 
behind 1t, also leads to the conclusion that the best 
width of a frame aerial is 05 of a wave-length A 
more rigorous theoretical treatment shows that, for 
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a frame aerial, there are several different critical 
widths and heights which depend upon the wave- 
length ın use, and that none of these critical values 
is half a wave-length Although the critical dimensions 
are of httle consequence ın long-wave work, they aie 
of outstanding importance ın the design of frame 
aerials for short waves, because the resulting current 
for tuned aenals can be increased many thousand- 
fold by designing the frame with the optimum 
dimensions Thus a square or circular frame 1s always 
less efficient than a correctly proportioned rectangular 
or elliptical frame of the same area 

Since both the optimum width and height ae 
dependent on the wave-length, ıt follows that the 
optimum area of a frame 1s also critical when used 
for wave-lengths comparable with the dimensions 
In the current hterature ıt has been assumed hitherto 
that the larger the area of the frame, the greater will 
be the radiated power or the received current, but 
this 1s not so for short waves Investigations upon 
which we are now engaged have shown, for example, 
that ıt 1s possible to double the area of a tuned frame 
without increasing the signal strength, even when the 
ratio of the height to the width 1s the optimum value 
for the particular wave-length in use This 1s shown 
in the accompanying graph (Fig 1), which is based 
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on measurements made on 8 65 metres with a tuned 
frame capable of being expanded in eithe: or both 
dimensions ‘The current values are those obtained 
when the frame was adjusted to its optimum dimen- 
sions, and hence the currents recorded are the greatest 
that can be obtained with a frame of the given area 
Thus the greatest possible current was approximately 
the same whether the area of the frame was 10 or 20 
square metres, and this current was reduced by any 
change in the relative dimensions of these frames 
The critical area was between 15 and. 16 square metres, 
and then the maximum current exceeded that foi 
frames of any other area In all cases thg frame was 
tuned to 8 65 metres b 

A further point of interest 1s the fact Wat a frame 
designed for best reception on a given wave-length 1s 
not the optimum shape for maximum radiation on 
the same wave-length x 

As we have ventured to think that thésé pre- 
hminary results may be of some interest, it was 
thought desirable to write this brief note now, but 1t 
1s proposed to publish the work ın detail shortly, when 
the theoretical and experimental investigations now 
in progress are completed 

L S PALMER 
LL K HONEYBALL 
The University College, 
Hull, Feb 26 

1 See publications in Great Britain by Wilmotte and McPetne and 

by Palmer and Honeyball, in the Umted States by Englund and 


Crawiord, ın France by Mesny, Chureix, etc , in Germany by Meissner, 
Gothe, and others, and in Russia by Tatamnoff and also by Pistolkors 
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The Manchester Literary and Philosophical Society. 
By C L Barxas, Honorary Librarian 


des centenary of a society being by common 
consent an occasion for pride, encourage- 
ment, and hopeful anticrpation, 16 follows that at 
a sesqui-centenary these accompaniments should 
enjoy a proportionate increase With this ad- 
vantage ın prospect, the Manchester Literary and 
Philosophical Society, founded 1n February 1781, 
will celebrate 1ts one hundred and fiftieth ann 
versary on Tuesday, Mar 17, when Sr J J 
Thomson—himself a native of Manchester and an 
alumnus of Owens College—will deliver an address 
at 4 PM m the Atheneum Hall An honorary 
member since 1895, he will be presented with the 
Society’s Dalton Medal, the last award of which 
was made ın 1919 to Lord Rutherford, who, but 
for the call to Cambridge, would have been presi- 
dent for that and the following year There will 
be a dinner the same evening m the Midland 
Hotel at 8 pm During the week, after Tuesday, 
the Society’s house, No 36 George Street, will 
be open to visitors from about 11 aM tob P M 

The Society 1s one of the oldest of its kind 
in existence Excluding the Royal Society, and 
various State-aided academies in Continental 
capitals, which are not on the same footing, there 
are less than half a dozen provincial scientific 
societies in the world with so long a history The 
house, purchased in 1799, has externally an old. 
world appearance, with pillars in front and a 
porch, finely panelled m mahogany Internally 
it is most attractive, and preserves an atmosphere 
of studious calm in a district long ago given up to 
commercial activities There are portraits in oils 
of Newton and Davy—copies of those ın possession 
of the Royal Society—of Percival, Dalton, Joule, 
and other past presidents marble, bronze, and 
plaster busts, and a large number of engraved 
portraits or photographs of distinguished men of 
Science 

Of Dalton relics\the Society has an unequalled 
collection Here are to be seen nearly all the 
crude chemical apparatus with which he worked , 
his meteorological observations, begun at Kendal, 
and continued for more than fifty years, many 
MSS. of his papers, an orrery, a planetarium, and 
loot pphiances » his medals, meluding the 
Copley Metal of-the Royal Society, and a few 
articles of /personal property 
. Dalton/came to Manchester in 1793, as ‘ pro- 
fessuz/--Of mathematics—in which he had some 
skıll—at the then new Manchester Academy He 
joined the Society m 1794, and read more than a 
hundred papers during his half-century of member- 
ship From 1816 until 1844 he was president, 
but had previously filled almost all the other 
offices He supplemented an exiguous income by 
taking pupils (at Is 6d a lesson), by lecturing, and 
wilting books One on “The Elements of English 
Grammar" (1801) 1s said to have given him 
special satisfaction Though none but caretakers 
ever lived in the house, Dalton was allowed the 
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free use of a room in it, and a marble tablet 
commemorates the fact that here, out of his ex- 
perments and cogitations, the atomic theory was 


developed 
One of Dalton’s pupils, though a paralytic 


stroke brought the tuition to a premature end, was 


James Prescott Joule, who worthily upheld the 4 
Society’s prestige for about thirty years after 
Dalton’s death m 1844 Two of the thermo- 
meters, with very large bulbs, very narrow bores, 
and nearly a yard long, used by Joule in his re- 
searches, are still carefully preserved, and when 
compared with a standard Tonnelot thermometer 
by Sir Arthur Schuster, about forty years ago, 
were found to be surprisingly accurate * 

The Society found a liberal benefactor in Dr 
Henry Wilde, whose name 1s inseparably associ- 
ated with the dynamo He enlarged, improved, | 
and strengthened the premises, and provided a 
substantial endowment 

Though these three names are more closely 
connected with the Society’s history than any 
others, the bond between it and Owens College, 
afterwards the Victoria University of Manchester, 
which began in 1851, has always been very close 
Among presidents from one or other of these 
bodies may be mentioned Roscoe, Crawford 
Wilhamson, Balfour Stewart, Sim Horace Lamb, 
Osborne Reynolds, Sr W Boyd Dawkins, H B 
Dixon, F E Weiss, Elhot Smith, S J Hickson, 
Sir Henry Miers, and W L Bragg 

Nor have distinguished non-academic members 
been wanting To dive into the past for a mo- 
ment, Dr Thomas Percival MD, FRS, the 
leading spirit among the founders, and president 
for several years, was a friend and correspondent 
of Benjamin Franklin, two of whose communica- 
tions, on meteorological matters, were read in 
1784 The Rev Wilham Gaskell, whose sterling 
merits have been eclipsed by his wife’s greater 
fame, was a member, and Wilham Sturgeon, 
inventor of the electro-magnet, also Wilham 
Henry (Dalton and Henry’s law 1s still on the 
chemist’s statute-book), Stanley Jevons, and James 
Nasmyth, of steam-hammer fame To these may 
be added the Rev T P Kirkman (a distinguished 
mathematician whose name recalls the problem 
of the fifteen school-girls), John Hopkimson, Sir 
Joseph Petavel, and H J G Moseley, whose un- 
timely death ın the War ıs still mourned, and 
even so the list 1s incomplete It ıs worthy of 
note that Eaton Hodgkinson and Sir W Par- 
bairn, both presidents in their day, were the two 
upon whom Robert Stephenson chiefly rehed 
when planning the Britannia and Conway tubular 7 
bridges, one worked out the calculations, the 


* The secular rise in the freezing-point of these instruments was 4 
examined both by Joule and Schuster A more recent test byDrJ R 
Ashworth (Journal of Screntrfic Instruments, Nov 1930) shows that in 
the principal thermometer the reading js 15 48 of the arbitrary scale- 
divisions, or 0 66° C higher than m 1844 it &ppears to be approaching 
à limit exponentially 
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chair." 

ice since 1929. — 
Society issues an annual volume of Memoirs 
‘Proceedings, and many valuable papers are 


ned therein, as is testified by their inclusion 


he Royal Society’s catalogue. | . 
"special lecture, to which a "premium is at 
od, is given once a year, and such men. a 

Sir Michael Foster, Sir William 


Sir Joseph Larmor, Sir A 


tion. Sir 


^ No mention of the Socie 


-| without a reference to its library 
^| consisting mainly of the transactions 


scientific societies and institutions throu; 
world. These have been acquired by p 
exchange over a very long period, and 
cases are complete, or nearly so. The li 


outlier in connexion with the Natio 
Library. | is 


“It is hoped by this celebration to | 


Society’s influence and membership, an 
‘more widely known a record of which it. 
“| reason to be proud. — pne 


Experiments in Locomotive Design. 
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The Schwartzkopff-Léffler locomotive with 
steam at 1700 lb. pressure is of still more novel 
construction. The boiler is a most complicated 
system of tubes and drums with a very large 
number of joints and connexions, and it is difficult 
to believe that such arrangements can ever become 
standard practice. Here again there are two 


distinct boilers, one working at 1700 Ib. supplying | 
steam to the two high-pressure cylinders and the | 
other working at 225 Ib. pressure supplying steam | 


to the single low-pressure cylinder. Neither of 


these boilers is subjected to the heat of the fuel or | 
gases, the heat for the high-pressure boiler being | 


obtained from highly superheated steam generated 


Fie, 1,— Boiler, constructed by Messrs, Yarrow and Co., Ltd., of the L.N.E.R. locomotive 
By courtesy of Mesars, Yarrow and Co., Ltd, 


No. 10,000, 


in a high-pressure superheater surrounding the fire- | 
box, while heat for the low-pressure boiler is obtained 
from the steam exhausting from the two high-pres- 


sure cylinders. The locomotive of this type was 
built for the German State Railways in April 1930, 
but is apparently not running at the present time. 

The Swiss engine known as the Winterthur 
high-pressure locomotive was com pleted about 
the end of 1927. The locomotive weighs about 
90 tons and is fitted with a three-cylinder uni- 
flow engine with cam-operated poppet-valves, and 
exhaust passages round the middle of the cylinders. 
Steam is generated at 850 lb. pressure in a water 
tube boiler with one large upper drum and two 
smalllower drums. Walls of water tubes form the 
sides of the firebox and other water tubes partially 
fill the flue space, which also contains a su perheater 
and a feed heater. Trials of the locomotive have 
been made in Switzerl and, Austria, and France, and 
during some recent runs a coal consumption of 
about 2} Ib. per draw-bar horse power was recorded. 

About half of Mr. Gresley's paper was devoted 


Y 


to the American, German, and Swiss locomotives ; 
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while in the second part he gave an account of 
the locomotive No. 10,000 which has been built 
to his designs for the London and North-Eastern 
Railway. The steam pressure in this locomotive is 
450 Ib. per sq. in. Completed in 1929, No. 10,000 
has since worked trains of more than 500 tons 
weight for long distances at express speeds with 
consistent success and reliability. There are 
indications that it will prove more economical in 
fuel than express engines of the normal type, but 
economy in maintenance costs will only be ap- 
parent after the engine has run for some years. 
In this locomotive there are two high-pressure 
cylinders and. two low-pressure cylinders. As in 
the other locomotives, the greatest 
interest lies in the boiler, which 
is the outcome of the collabora- 
tion of Mr. Gresley with Mr. Harold 
Yarrow. The boiler (Fig. 1) is 
essentially a variant of the well- 
known and very successful boiler 
first invented by Sir Alfred Yarrow 
for fast naval vessels. In loco- 
motive No. 10,000 there is a single 
upper steam drum about 28 ft. in ^ 
length and 3 ft. in diameter and 
two pairs of lower water drums 11 
ft. and 134 ft. in length respect- 
ively—one pair for the sides of the 
firebox and one pair for the sides 
of the flues. Curved water tubes 
run from the four lower drums to 
the upper drum. The distances 
between the steam drum and the 
water drums at the firebox end of 
the boiler are such that the lines 
joining the centres of the drums 
approximately form an equilateral 
triangle. The water drums in the 
flue space are much closer together. 
One interesting feature of the de- 
sign is the method of supporting 
the upper drum from the engine framing, so that 
while it is prevented from moving vertically or 
laterally, it can expand and contract longitudinally ; 
while another is the means adopted for ensuring 
the deposition of the mud in the drums and not in 
Experience has shown that the boiler 

can be worked for a much longer period than the 
ordinary type of boiler before requiring washing 
out; and although there are 1536 points at which 
the tubes have been expanded into the drums, there 
has been no case of leakage. 

The ancillaries to the boiler include a feed 
heater and a superheater : while by surrounding the 
whole boiler with a double casing through which 
the air can circulate, all the air for combustion can 
be preheated to about 250° F. 

A feature of the locomotive which has caused 
public comment is the forward end, where a short 
funnel is housed between blinker plates. This 
arrangement was adopted as the result of experi- 
ments made by Prof. W. E. Dalby with the object 
of finding some means of keeping smoke and steam 
clear of the cab windows. 
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Water Pollution Research. 


ve CE of the purity of our rivers 
and streams becomes of increasing social 
importance with the growth of industry, of popula- 
tion, and the consequent use of water to carry 
away waste products 

On one hand ıs the desire to preserve the 
amenities of the country , to preserve fisheries pro- 
viding open-air recreation to many and a valuable 
yearly yield of salmon from several of our rivers, 
to meet the increasing demand for water of good 
quality for domestic and industnal use requning 
neither expensive treatment to free 1t from the 
effects of pollution nor long and expensive pipe- 
lines to bring 1t from distant unpolluted sources 

On the other hand hes the necessity of disposing 
of sewage and trade effluents in the most economi- 
cal manner, without overburdening the rivers with 
putrefiable or poisonous discharges Ravers can 
deal with relatively large quantities of such dis- 
charges, since they are soon oxidised after sufficient 
dilution in a stream of well oxygenated water, but 
when this 1s overstepped, death of fish, noxious- 
smelling by-products, and the growth of fungus on 
the river bed result 

Publicity has done much to allay the natural 
increase of harmful pollution during recent years 
Many problems have arisen When does pollution 
become so harmful that 16 1s to the interest of the 
community to purify particular effluents, and what 
aie the most economical means of doing so? Is 1t 
possible to do so 1n sufficient degree to restore or 
maintain the amenities of à river without putting 
an undue burden upon an industry or upon the 
local rates? In order to decide such questions, 
exact and accurate information, often of a very 
varied nature, 1s frequently required 

In the '* Report of the Water Pollution Research 
Board, 1929-1930 ”,! an account 1s given of several 
investigations now in progress In order to obtain 
information-of-general application, especially con- 
cerning the effects ona river of sewage and trade 
effluents of various kinds and the quantity which 
can be allowed to enter without unduly retarding 
the process of self-purification, it was decided 
several years ago to make a thorough survey of the 
flora, fauna, and water of a typical river, and their 
variation throughout the seasons For this purpose 
the River Tees and its estuary were chosen The 
present Report gives a short account of the first 
year’s work 

The head waters pass within half a mile of the 
1lver’s source on to a limestone bed, where in the 
course of only a few yards the pH. value rose from 
4to7 The water remains at about this value until 
it mixes with the more alkaline sea-water in the 
estuary, throughout which the mixed waters oscillate 
backwards and forwards with the tides In addition, 
à circulatory system 1s set up, the ebb tidal stream 
being strongest at the surface and the flood tidal 
stream strongest at depths below onefathom This 
18 very marked when much fresh water enters the 
estuary Matter suspended in the water of the 
upper layer has a residual movement seaward, 
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while matter suspended im the lower layers has 
a residual movement towards the head of the 
estuary 

Above the estuary the river suffers httle pollution 
except from one tributary Series of observations 
throughout periods of twenty-four hours have been 
made to determine the changes in the river water 
and in the quantities of dissolved gases during the 
day and night Diurnal variations were found in 
the number of bacteria and dissolved nitrogenous 
compounds in the water, further investigations 
are being made with the aim of finding an explana- 
tion of this phenomenon 

The central portion of the estuary between 
Stockton and Cargofleet recerves the discharge of 
many industrial effluents and the untreated sewage 
from 275,000 inhabitants, which gives use to a 
heavily polluted zone oscillating up and down the 
estuary with the tides The effluents undergo 
oxidation at the expense of the dissolved oxygen in 
the water, which may fall to below 20 per cent of 
saturation value durmg the summer, the minimum 
found during 1929 being 5 per cent in the central 
part of the polluted zone Lafe 1s almost absent ın 
this portion of the river, where the bottom-hving 
animals and plants are also exposed to the greatest 
changes in salimty, while numerous species occur 
above it and below Various marine fishes have 
been found dead and dying at the lower end of this 
polluted belt, and great numbers of salmon smolt 
at the upper end as they enter ıt during their 
migration to the sea From the results obtained 
during the first year of the survey, the general 
changes in the composition of the river water at 
different times of year, and under different con- 
ditions of rainfall and states of the tide, have been 
ascertained The nature of many effluents has 
been examined Their poisonous constituents and 
influence on the water and fauna of the estuary 
continue to be the subject of mvestigation, which 
has proved increasingly fruitful during the second 
year’s work 

The Report deals next with the purification of 
effluent from beet sugar factories By using over 
again the wash water and by biological filtration 
of the effluent, this can now be rendered relatively 
harmless The expermnents have demonstrated 
the conditions under which percolating filters can 
be operated satisfactorily thoughout a beet sugar 
campaign for the requisite purification of pulp press 
liquor, suitably diluted with river water or with 
effluent from the filters 

The parts played by various organisms present 
in the filters continue to be investigated, with the 
object of isolating pure strains specially active in 
decomposing and oxidising the substances present 
in the effluents It ıs noteworthy that the work 
has led to the discovery of new strains of nitmfying 
bacteria which belong to neither Nitrosomonas nor 
Natrococcus 

The changes taking place 1n the zeolite process 
of water softening and the treatment of corrosive 
and plumbo-solvent waters are also the subject of 
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research Water mains sometimes become s0 
corroded that they burst when under pressure, or 
deposition of organic and inorganic substances may 
take place to such an extent as to diminish seriously 
therr water-carrying capacity There ıs a lack of 
exact information, not only as regards the best 
treatment of the plumbo-solvent waters, but also 
on the variation of this plumbo-solvent character 
with the composition of the water 

For the most economical working of the activated 
sludge process of sewage disposal, more precise know- 
ledge of the various factors involved ıs required 
As the relative importance of the parts played by 
the bacterial and the physico-chemical changes 1$ 
unknown, experiments are being made with sewage 
effluent freed from bacteria An investigation 1s 
also being carried out on the dissolved colloids and 
the conditions which affect them quantity and 
nature 

Although much of this vared research 1s still in 
the imitial stage, ıt 1s abundantly clear that it 
cannot fail to yield many facts of scientific interest 
as well as of practical importance The woik of 
the Board on the treatment of effluents from beet 
sugar factories has already provided a solution to 
an urgent social problem 

The Committee appomted ın May 1919 by the 
Ministry of Transport and the Mimistry of Agrı- 
culture and Fisheues to investigate the question 
whether tarred roads are harmful to fisheries, 
has also published a report? contaming a wealth of 
experimental results The toxicity towards fish of 
aqueous extracts from various tars has been 1n- 
vestigated, and also the toxicity of their various 
poisonous constituents, phenol and higher phenols, 
bases ‘such as ammonia and quinoline, and hydro- 
carbons such as naphthalene Similar experiments 
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have been made with the drainage fiom tarred 
surfaces, which lose much of this toxic property 
after the first heavy rains have washed out the 
more soluble substances 

The major expermment consisted ın passing the 
rain washings from an area of tarred road into small 
ponds stocked with trout, through which there 
was a flow of fresh water These trials proved that 
undiluted washings from the freshly tarred roads 
were deadly to fish—unless diluted, for safety, with 
about ten times their volume of unpolluted water 
The subsequent drainage from the road was less 
toxic, but rose again where the surface began to 
disintegrate Parallel trials were made with rain 
washings which were stored or allowed to pass 
through a filter of cut turf, 1t bemg known that the 
phenols constituting tar acids and naphthalene 
are broken down by the action of bacteria which 
occur in soll In both cases the treatment was 
found to reduce the injurious character of the rain 
washings 

As a result of these investigations, mostly carued 
out between 1920 and 1922, and the experience 
gained by this Commuttee, the Ministry of Transport 
warned all 10ad authorities against the use of 
unsuitable tars on roads draiming directly into 
streams It cannot be doubted that there has been 
a diminution in destruction of fish during the last 
six years The investigations are still proceeding, 
and include the examination of samples-of home- 
produced coal-tar prepazations which aim at being 
non-toxic, and so able to replace bitumen without 
danger to fisheries HW 


1 “ Report of the Water Pollution Research Board for the year ended 
June 30, 1930" Department of Scientific and Industrial Research 
HM Stationery Office, 1930 ad 

2 « Detailed Biological and Chemical Reports on Tars used for Road- 
Surfacing’ Ministry of Transport and Ministry of Agriculture and 
Fisheries HM Stationery Office, 1930 2s 6d 


Obituary. 


Lr -CoL Sm RICHARD TEMPLE, BART, CB, CIE 
WE regiet to record the death of Lieutenant- 
Colonel Sir Richard Temple, the distin- 
guished Oriental scholar, which took place on Mar 
3, at Territet, Switzerland Siz Richard Temple 
was born at Allahabad on Oct 15, 1850, and was 
educated at Harrow and Trmity College, Cam- 
bridge He jomed the Royal Scots Fusihers in 
1871, and after six years’ service in India was 
transferred to the Indian Army, serving in the 
38th Dogras and lst Gurkhas After a distin- 
guished military and administrative career, m which 
he served in Afghanistan and Burma, m 1895 he 
was appomted High Commissioner of the Adamans 
and Nicobars and superintendent of the Penal 
Settlement of Port Blair, a post which he held until 
his retirement ın 1904 On his return to England, 
Temple settled on his family estate m Worcester- 
shire During the War, as chairman of the Wot- 
cestershire Territorial Association, he took an active 
part ın the recruiting, organisation, and training 
of reinforcements, and he also worked hard 1n con- 
nexion with the St John’s Ambulance Association, 
of which he was assistant director, his war services 
being recognised ın 1916 by the award of the C B 
Sir Richard Temple was a quick and indefatigable 
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worker A busy official career which would have 
left most men little leisure only served to afford 
bim opportunities for mcreasing the range of his 
knowledge There were few matters connected, 
however slightly, with Indian culture on which 
he was not qualified to speak as an expert—histouy, 
religion, ethnology, linguistics, numismatics, arch- 
ecology, or folk-lore His census reports for Burma 
in 1891 and the Andamans and Nicobars for 1901 
contain many noteworthy contributions to the 
folk-lore and ethnology of these districts He had, 
however, long before, taken a recognised place as 
an authority on folk-lore by his “ Legends of the 
Punjab " (1883-1890) and his notes to Mrs Flora 
Annie Steels ^ Wideawake Stories’ (1884) He 
had also founded and edited Punjab Notes and 
Queries In Burma he made a special study of the 
Burmese belief m spirits, 1evising Burnell’s “ Devil- 
Worship of the Tuluvas", and publshing his 
own study of “ The Thuty-Nine Nats” He also 
collaborated with the late E H Man in a work on 
the languages of the Andamanese, and he elaborated 
a “Theory of Universal Grammar applied to 
Savage Languages ", a scheme of which the merits 
have not been fully recognised An equal originality 
was shown m his studies of the currency systems of 
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of Apul 14, 1928 lay near Tchn pan, that of the earth- 


wich, London, Prof John Walton, department of ; quakeof April 18 near Plovdiv (or Philippopolis), about 


botany, University of Glasgow, Right Hon T B 
Whitson, Lord Provost of the City of Edmbuigh, 
Dr J Wishart, statistician, Rothamsted Experimenta] 
Station, Herts 


On Mai 2, the House of Commons passed, by a 
large majority, the second reading of a bill to regu- 
late the protection of grey seals in British waters At 
present the grey seal ıs protected during the greater 
part of its breeding season , but its protection comes 
up for 1eview annually and depends for its continu- 
ance on the Expiring Laws (Continuance) Bill If the 
new Bill becomes law, protection will be guaranteed, 
with this proviso, that the Minister of Agriculture and 
Fisheries for England and the Secretary of State for 
Scotland may withdraw piotection during the bieed- 
ing season, either wholly ın any bieeding period or 
during pait of the period, or in any specified area 
during the whole or pait of the breeding season 
The statements made in the House by the official 
supporters of the Bill were admirably moderate and 
we have no doubt that the Ministers concerned will 
consult opmions other than those of interested parties 
before deciding upon any 1elaxation of the present 
protection Othe statements made ın support of the 
Bill were less admuable Sir Robert Hamilton cited 
against the grey seal the case of a gentleman who 
had shot about a thousand seals in re-establishing 
a salmon fishery But surely the seal in question 
was the common seal, a coast-loving and estuarine 
species, the habits and distribution and frequency 
of which aie very different from those of the seal 
which Si: Robert Hamilton was attacking We 
direct attention to this false argument because we 
_have on other occasions noted a tendency to drag 
in against the grey seal irrelevant accusations based 
on the well-known depiedations of the common seal 


On Mar 7, and again more strongly during the 
early morning of Mar 8, severe earthquakes were felt 
zc laige part of the Balkan peninsula, causing 
ae loss of life Many buildings 

ee ovi, Strumitza, and 
a, if perhaps less, 


25 miles to the west In the recent earthquake, the 
seat of activity was tiansferred about 80 miles still 
farthei ın the same dneetion 


ON Mar 4, Sun William Bragg gave a lecture on 
Michael Faraday, which formed one of the seues of 
National Lectures arranged by the British Broad- 
casting Corporation As Fullerian professor of chem- 
istiy, Sn William spoke as Faraday's successor in 
the Iabo1atones and lecture 100m of the Royal Insti- 
tution and a special interest invested his account 
of the gieat experimental philosopher’s hfe and work 
in view of the forthcoming celebration of the most 
notable of his discoveries, that of electro-magnetic 
induction Aug 29, 1831, 1s the date of the first 
successful experiment in the induction of electric 
euinients, and in this the centenary year some time 
was naturally given to an explanation of the nature 
and significance of the electrical researches, but 
within the hmits of the time set for his talk, Su 
William also gave a very interesting account of the 
man himself, of his early life as a bookseller's ap- 
prentice, hus mtioduction to Davy and to scientific 
work, his lovable chairacte1, and of the vision which 
filled his mind and dnected and informed all his 
expeimnental inquuies—that of the essential unity 
of Natuie and of the 1elations to be sought between 
its different manifestations Faraday could have had 
no moie sympathetic interpreter, and many who 
listened must have caught somethmg of the perso 
magnetism which gave to his own lect 
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Dobson described the chief results which have been 
obtained from researches on the ozone in the upper 
atmosphere carried out ın many parts of the world 
during the last five years The methods were de- 
seribed whereby the amount of ozone can now be 
accurately measured with ease in a few minutes 
The ozone, which 1s situated at a height of some 50 km 
above sea-level, has a well-marked annual variation 
which 1s different ın different parts of the world At 
all places outside the tropics, there 1s a maximum in 
the spring and a minimum ın the autumn, the range 
being gieatest m high latitudes and least in low 
latitudes In temperate regions there aie also large 
changes from day to day which are closely related to 
the weather conditions, cyclones and anti-cyclones 
each having their own characteristic distribution of 
ozone It is not at present understood how this 
relation 1s caused, since the ozone 1s much higher in 
the atmosphere than most of the processes affecting 
the weather Neither 1s 16 known at present with 
certainty how the ozone is formed The ozone in the 
upper atmosphere is responsible for shielding the 
earth from intense ultra-violet radiation from the sun, 
which would cause serious effects if 1t reached the 
surface It further causes the uppei atmosphere at 
a height of 40-50 km to be at a temperature in the 
neighbourhood of the normal boiling-point of water 
This, 1n its turn, gives rise to the zones of abnormal 
audibility of sound from large explosions at a distance 
of some hundred miles from the explosion itself 





THE British Optical Instruments ` Manufacturers’ 
Lon has issued an attractive booklet as a 
aie the recent British Industries 
outstanding 
e War, and 
r the multi- 
various in- 
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the activities of the British Scientific Instruments 
Reseaich Ass6ciation, the National Physical Labora- 
tory, the’Technical Optics Department at the Im- 
peual “College of Science and Technology, and the 
Optical Society have created an entirely new atmo- 
sphere in which progress ıs appreciated at its 
true value The achievements are mainly, however, 
brilhant individual performances , unfortunately per- 
haps, the kind of competition that must be faced 
is a very large co-operation of brains, capital, and 
labour organised on a big scale — With the utmost 
pride in British. firms and their unbeaten products, 
we must not forget the fact that big things are being 
done elsewhere Planetarrums, stereo-planigraphs, 
and the lıke, are no mere rumours Even if some- 
times these ‘ big noises ° are more useful as advertise- 
ments than as commercial ventures, the trade cannot 
afford to forget the advertising power of spectacular 
things, or that two designers of experience, working 
whole-heartedly together, will usually achieve some- 
thing much better than ıs possible to either working 
alone 


- 


IT ıs announced in Chemastry and Industry for 
Feb 20 that the International Atomic Weights 
Commission will meet for the fist timo “since | 
the War In the issue of Jan 30 it 1s stated that 
the Federal Council for Chemistry, m view of the 
progress made in ensuring the truly international 
character of the Union Internationale de Chimie, 
has decided to dissolve the existing committees on 
the chemical elements and to appoint a new inter- 
national committee This ıs to consist of G P Baxter 
(United. States), O Honigschmid (Munich), P Lebeau 
(Pars) R J Meyer (Berlin), and Mme Cure Prof 
G Urbain has been elected honorary president of the 
committee The committee 1s charged with the duty 
of preparing an annual international table of atomic 
weights New committees on isotopes and radio- 
active elements are ın course of formation A letter 
from Dr F W Aston, which appeared in NATURE for 
Dec 20, 1930, 1s of interest m this connexion Th 
‘unit’ of atomic weights has for some tim- ’ 
oxygen (16), orome- -- j 
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the alumina and the potash from the silica ‘This was 
solved by a new method of attack of the silicate by 
acids, which allowed an easy and complete elimination 
of the colloidal silica from the solution Some years 
ago, Prof J W MHunchley duected the attention of 
the Englsh technical world to this process, and it 1s 
at present used in England by Peter Spence and Sons 
for the manufacture of alum by the treatment of 
leucite with sulphuric acid The problem of separat- 
_iIng- the salts obtained by the acid treatment, so as to 
produce the potash as a fertiliser and the alumina 
for metallurgical and chemical work, was then attacked 
Finally, by thermal decomposition of the alummium 
salt, a new type of chemically active aluminium oxide 
was obtained, which has proved much more suitable 
for the production of aluminium than the aluminium 
oxide obtained through calcination of the hydrate 
One of the characteristic features of the Blanc process 
. I8 that ıt requires only a very lumited amount of fuel 
A large plant for the treatment of one hundred metric 
tons of leucite per day is now being completed at 
Aurelia, neat Rome, and will soon be working The 
supply of leucite of which Italy can dispose ıs calcu- 
lated 1n milliards of tons 


AT the close of the annual corporate meeting of 
the Institution of Chemical Engineers held on Mar 6, 
the retiring piesident, Mr Arthur J Reavell, opened 
a discussion on the education and training of the 
chemical engineer After referring to the pamphlet 
on this subject issued by the Institution in 1925, he 
expiessed great dissatisfaction with the present method 
by which a student 1s now usually trained in chemical 
engineering, by first taking a degree course in chemis- 
try The result 1s an ill-balanced course, very deficient 
in engineering trainng He thinks that engineering 
is the most important subject and should be taken 
first A well-balanced training would consist of two 
years’ work with the engineering, physics, and chemis- 
try students, utilising the existing organisations in 
these subjects, followed by two years’ work in the 
chemical engineering laboratories, and the final attain- 
ment of a degree in that subject Such laboratories, 
however, should have far more comprehensive equip- 
ment than they have at present 


Siz FREDERIC NATHAN explained that the pamphlet 
on the ''Tramung of the Chemical Engineer" pub- 
lished by the Institution in 1925 was produced by 
the assistance and approval of 1ndustiiahsts through- 
out Great Brntain Since that time, two schools in 
London—a third has just been started—have been 
giving instruction on the Imes of this pamphlet 
There is no difficulty in obtaming employment for 
such men, but Su Frederic believes that students 
should be entered for chemical engineering right from 
the beginning of their university training Sir Robert 
. Robertson did not agree with Mr Reavell he thmks 
that the training should be essentially one of chemistry, 
to be followed by a ‘ top dressing ' of engineering and 
chemical engineerig , and he was supported by 
Mr McKillop (British Dyestuffs Corporation) Mr 
Heron Rogers is of opinion that a student of good 
calibre can be trained to be both a good chemist and 
a good engineer, and become an expert in these sub- 
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jects and also ın chemical engineering After Mr 

Rintoul had emphasised the fact that a univeisity 
cannot produce chemical engineers, but that works 
tramuing is essential, Dr Dunstan (Anglo-Persian Oil 
Co) explained how his company ıs tramung and 
utilising university graduates as chemical engineers 

Mr C S Garland (Steatite Products, Ltd ) emphasised 
the measure of agreement among the speakers with a 
demand for a special branch of university training so 
that the student may enter as a chemical engineering 
student and take a well-balanced course involving all 
those subjects necessary to the profession of a chemical 
engineer The discussion was closed by Mr Tizard, 
who pointed out that the problem 1s a special case of 
the adaptation of university tiaining to industry and 
industry zo university traming He sees no reason 
why chemical engmeermg should not be accorded a 
similar organisation at the universities as electrical 
engineerirg and mechanical engineering 


AT the fifty-third annual general meeting of the 
Institute of Chemistry, heldon Mar 2 at the Institute, 
Russell Square, the president, Dr G C Clayton, 
presented the Meldola Medal to Dr R P Linstead, 
of Imperial College of Science, and the Sir Edward 
Frankland Medal and Prize, for registered students, 
to Mr G Broughton, of the Royal Technical College, 
Salford In submitting the report of the council, the 
president remaiked on the increase in membeiship, 
which now comprises over 5850 fellows and associates 
The financial position 1s also satisfactory The legal 
and parlamentary committee has been more than 
unusually active, having dealt with such matters as 
chemical patents, service agreements for chemists, the 
Dyestufis (Import Regulation) Act, the regulations 
dealing with methylated spirits, and a proposal to 
present a petition to HM the King in Council for 
a supplemental charter, ın order to acquire for the 
fellows and associates the mght to use the title 
‘Chartered Chemist’ The Council 1s of opinion. that 
it 1s desirable that members of the Institute should 
acquire this title, in order to distinguish them from 
pharmaceutical chemists The meeting considered 
the adoption of the petition for the supplemental 
charter, but, although on a division supported by a 
decided majority, 16 was referred to a postal vote 


AN experimental room has been set up at the 
London School of Hygiene and Tropical Medicine in 
which it 1s possible to reproduce by means of an an- 
conditionmg plant varied climatic conditions and 
any temperature, humidity, or air movement which 
may occur in faetoiies or mines Experimental sub- 
jects rest or work under the conditions to be investi- 
gated, and by observation of the pulse, body tempera- 
ture, skin temperature, loss of weight due to sweating, 
and expenditure of energy by measuring the air 
breathed and oxygen used, 1t 1s possible to study the 
effect of such air conditions on the human body. 
Formerly the carbon dioxide percentage in the air 
was regarded as the best index of good or bad ven- 
tilation, until Sir Leonard Hill proved conclusively 
that ıt ıs not the percentage of carbon dioxide in a 
badly ventilated room which causes the sensation of 
discomfort and stuffiness, but the physical properties 
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of the air and their influence on the temperature 1e- 
gulating mechanism of the body Sn Leonard Hills 
kata-thermometer assesses the cooling effect of these 
environmental factors jn one measurement, namely, 
the rate of cooling, or cooling power It has been 


shown that certain cooling powers are suitable for 


sedentary work, or hght or heavy manual work, and 
thus, so far as possible, the ventilation and heating 
systems in buildings or factories or mines should 
ensure that these desirable cooling powers are 
maintained Investigations in mines by Dr H M 
Vernon, of the Industrial Health Research Board, 
show that working capacity declines and accidents 
increase in frequency if the cooling power of the en- 
vironment 1s too low and throws too great a strain 
on the body 

THE Council of the British Association has resolved 
to nominate Sir Alfred Ewing, lately Principal and 
Vice-Chancellor of the University of Edinburgh, as 
president of the Association for the year 1932 

AT the annual corporate meeting of the Institution 
of Chemical Engineers held in London on Mar 6, the 
Osborne Reynolds Medal (1930) was presented to the 
retiring president, Mr Arthur J Reavell, by Sir 
Alexander Gibb The Moulton Medal (gold) was 
presented to Mr A T King fo: his paper on the 
“Treatment of Sunt Liquors” The Jumor Moulton 
Medal (silver). was awarded to Mr L W Blundell for his 
paper on the “Manufacture of Hydrogen Peroxide”’ 


WE have received a copy of the Engineer Directory 
and Buyers’ Guide for 1931, which, besides classified 
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lists of engineering firms advertising ın that journal, 
with their telephone numbers, telegraphic addresses 
and the codes used, contains a list of the technical 
headings used ın the directory, with translations in 
French, German, Italian, and Spanish A list ıs also 
given of the British Standard Specifications and 
Reports The directory ıs published annually and ıs 
issued free of charge 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned -~~ 
A lecturer in natural and agricultural sciences at 
Harrison College, Barbados—C A, The Secretary, 
Board of Education, Whitehall, SW 1 Scottish 
candidates to CA, The Secretary, Scottish Educa- 
tion Department, Whitehall, SW 1 (Mar 30) A 
lecturer ın geography at St Gabriel’s Training College, 
Camberwell—The Principal, St Gabriel’s Traming 
College, Camberwell (Mar 30) A superintendent of 
the Metallurgy Department of the National Physical 
Laboratory—The Director, National Physical Labora- 
tory, Teddington (Mar 31) A lecturer in geography 
at the University College of Swansea—The Registrar, 
University College, Singleton Park, Swansea (April 
11) A professor of brewmg in the University of 
Birmingham—tTheSecretary, The University, Birming, . 
ham (April 20) A lecturer in natural philosophy in 
the University of St Andrews — The Secretary,. 
University of St Andrews, St Andrews (Aprl 22) An 
assistant lecturer in metallurgy at the County Tech- 
nical College, Wednesbury—The Director of Educa- 
tion, County Education Offices, Stafford (April 23) 


Our Astronomical Column. 


The Elongation of Eros —The Daly Science News 
Bulletin for Feb 61ssued by Science Service, Washing- 
ton, DC, contams some details of the elongation of 
Eros, they are based on a telegram from Johannes- 
burg, transmitted through the I A U Bureau, Copen- 
hagen, and on observations by Mr Leon Campbell at 
Harvard It 1s concluded that the long diameter of 
Eros 1s 25 to 29 miles, and the axis of rotation 8 to 10 
miles The long diameter must be in the equatorial 
plane, and the earth must have been in this plane at 
the time when the hght-variation was at a maximum, 
about last December , the shght dissymmetry between 
the two maxima would be explained by difference of 
albedo of the opposite faces The exact time of 
rotation of Eros 1s given as 5h 16m 12 948, but there 
are two maxima and two minima in this period 
Bulletin 187 of Kwasan Observatory, Kyoto, gives 
2h 38m 4 5468 for the half period 

The observations at Johannesburg were made by 
Dr W H van den Bos and Mr W S Fimsen, using 
the 26-mch refractor of the Union Observatory The 
explanation of the light-variation by the departure of 
Eros from a spherical form 1s antecedently more 
probable than by the hypothesis of variable albedo 
of different portions of its surface, the variations 
of albedo would have to be extremely great to pro- 
duce so marked a change of light 


The Variable Star with the Shortest Known Period — 
Bull No 214 of the Astronomical Institute of the 
Netherlands contains an account of the discovery of 
this variable, the position of which for 1900 ıs RA 
8h 19m 38s, S Decl 18° 44 9 Mr H van Gent, of 
Leyden Observatory, who 1s now at the Union Observa- 
tory, Johannesburg, detected the  hght-vaniation 
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by comparmg two plates m the blink-microscope 

Several earlier plates containing the star had been 

sent to Leyden and these have been examined by 

Mr A J Wessehnk and Prof E Hertzsprung The 

period ıs 0 069746 days, or 100 4 mmutes A difficulty 
arises, since the magnitude 1s about 14 to 15, and an 
exposure of some thirty minutes 1s needed to show ıt 
clearly when near minmum, this ıs such a large. 
fraction of the whole period that photography is 
unsuitable for obtaimung the light-curve Visual 
observations have now been made at Johannesburg 

The light-curve ıs drawn as a simple gine curve, thi 

TODA being one mz«uitude aa ae: 


Photographic Photometrof the Magellanic Clouds 
—Bull Astr Soc Netherlands, vol 6, No 209, con- 
tains a study of the Magellanic Clouds by G van 
Herk, of the Lembang Observatory The method 
was that of extra-focal mnages, the size and black- 
ness of the images being measured The mages of 
the cloud are compared with those of stars of known 
magnitude 

Diagrams are given, showing the isophotic lines in 
the two clouds Each has an elongated nuclear 
region of greatest brightness not far from the centre 
The large cloud has & second, less bright nucleus, 
not far within the northern border of the cloud p 
The 1sophotic hnes embrace each nucleus with an' 
approach to regularity, and an ill-defined hgament 
connects the two nuclear regions The structure of 
the small cloud 1s much simpler and more regular 

The integrated hght of the large cloud 1s found to 
be 1 2 mag, of the small cloud 2 8 mag Hubble 
had found 0 5 mag for the large cloud, and Paraskevo- 
poulos 1 8 for the small 

x 
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Research Items. 


Bushman Paintings in Eastern Cape Province —Mr 
John Hewitt and Father P Stapleton, S J, m vol 4 
of the Records of the Albany Museum, Grahamstown, 
South Africa, describe pamtings and artefacts dıs- 
covered in rock-shelters near Cala Rock paintings 
in this area aie very numerous, but have never been 
described imn detail The locality of the present in- 
vestigation 1s Tembuland, which 1s east of the Drakens- 
berg and south of the Stormberg At Rebels’ Kloof a 
* great number of implements were found and the rocks 
were covered with paintings, some of fine technique 
but in poor preservation In one case there were 
some very remarkable human figures with attenuated 
limbs in white Other paintings of apparently the 
same age showed carnivores, elands, ete Another 
series of human and animal figures was entirely in 
black, including a well-drawn black elephant A rock 
shelter on the other side of the river contained a fine 
Series covering nine or ten yards, with excellent de- 
corative effect The biggest figure 1s an eland in dark 
red and white Yellow and white pamtings here 
seem to be the most recent Two human figures ın 
chocolate, and fait, may be older Not far distant 
was a hunting group in white The hunter is ap- 
proaching a herd of reboks, mostly at rest, with a 
‘ gargantuan stride’ High up on the krantz, and m- 
accessible, near beautiful elands, were two human 
figures, remarkable for the fact that they wear skin 
capes reaching to the knees, giving the figures quite 
a European appearance The faces are white, 
broadly bordered with chocolate bands, which 1s also 
the colour of the legs As regards the aitefacts, the 
major stone industry belongs to a group included 
in the Smithfield cultures The pottery of Rebels’ 
Kloof shows two distinct industries 


Uterine Cycle in the Marsupial Bettongia —The 
species examined by Prof T Thomson Flynn, B 
cunaculus, 1s one of the * 1at-kangaroos ' of Tasmania, 
and the investigation adds usefully to the known facts 

ncernimg the reproductive phenomena of the diprot- 
odont marsupials (Proc Linn Soc NS Wales, vol 
55, 1930, p 506) The species has several breeding 
seasons 1n the year, and there may actually be an 
overlapping of the gestatory and lactatory periods 
Only one young 1s born at a time, but there are four 
teats m the pouch, so that thiee are unoccupied at a 
time, a condition the reverse of that in another mar- 
supial group where the young exceed the teats in 
“tier ] and O'Donoghue have pointed out that 
marsupials show a progressive reduction in the num- 
ber of teats present ın the pouch, but there ıs also a 
progressive reduction in the number of the young, and 
this reduction has reached its limit in cases such as 
the present where reduction ın number of young has 
proceeded in advance of teat reduction Pregnancy 
is unilateral, and ın normal circumstances occurs 
alternately 1n each uterus, but when one uterus 1s 
pregnant the other enters into and remains ın a state 
of pseudo-pregnancy, which persists until paiturition 
' In view of the likelihood that the ancestral marsupial 
was a placental mammal, 1t 1s interesting to find that 
this specialised form has only a small allantois, with 
no allantoic placenta , but the nutrition, respiration, 
and elimination of waste products of the foetus are 
efficiently carried out by a yolk-sac placenta 


Hydromeduse ın the North Sea and Channel —Dr 
P L Kramp, in “ Hydromeduse collected ın the South- 


of the North Sea and Channel which were allotted to 
Belgium as its share in the International Plankton 
Research The region ıs limited to the east by a line 
from the mouth of the river Schelde to Lowestoft, and 
to the west by a curved line from Fécamp to New- 
haven Most of the material was collected during 
the quarterly cruises (February, May, August, and 
November) at a number of fixed stations, supple- 
mentary collections bemg made m other localities 
and in other seasons The rough results have already 
been pubhshed ın the Inte: national Bulletin, but, so 
far as the medusz are concerned, only a small part 
of the material was submitted to specialists Twenty- 
nine species are now recorded, one of which is new to 
science Five sections are recognised m the area investi- 
gated the first 1n the eastern part of the Channel, the 
third in the shallow water along the North Sea coasts 
of France and Belgium, the second, in the Straits of 
Dover, being a transition area between two and 
three , the fourth, the mid-water region in the North 
Sea between the coasts of France-Belgium and Eng- 
land, which 1s a mixture of mdigenous forms and 
species from the Channel, and the fifth, the English 
coastal region from Dover to Lowestoft, which 1s like 
the fourth, but less"prolifie Conclusions as to the 
influence of ‘Channel water’ on the presence of 
medusz show that indigenous North Sea species are 
particularly abundant there when there is little 
Channel water, and those few meduse which come 
from the Channel are almost wholly found in the 
North Sea sections when the 35 per mille isohaline has 
a particularly extensive distribution The new species 
Trassocoma browne 1s of special interest It was first 
observed by E T Browne—in the Channel and at the 
south-west coast of Ireland—who realised that 1t was 
anew species Dr Kramp has now found ıt in fair 
abundance in his fourth section in two localities 
between Zeebrugge and Orford Ness, and placed ıt ın 
the new genus 77 vssocoma, having its natural position 
between Cosmetua and Matrocoma 


Resoiration in Higher Plants —The Proceedings of 
the Seventeenth Indian Science Congress (Caleutta 
Asiati2 Society of Bengal), held at Allahabad in 1930, 
contains the presidential address to the Botany Section 
dehvered by Prof P Parya This deals chiefly with 
therespiration of cherry laurel leaves 1n air, ın nitrogen, 
and ır. mixtures of oxygen and nitrogen, and with the 
interpretation of the results In partially starved 
leaves, the effect of nitrogen was to increase slightly 
the respiration rate, and then, on returning the leaves 
to air, a considerable increase in carbon dioxide pro- 
duction was observed, the so-called ‘ after-effect' In 
nitrogen (or ansrobic) respiration, two atoms of 
carbon are assumed to accumulate as intermediates to 
every carbon atom appearing as carbon dioxide If, 
on admitting oxygen, all the mtermediate substances 
were oxidised to carbon dioxide, the maximum increase 
of caibon dioxide production in the ‘ after-effect ' 
should therefore be twice the nitrogen respiration, and 
this 1», ın fact, the case after long periods (48 hours) 
of respiration 1n nitrogen After shorter periods of 
two to thirty hours in nitrogen, however, the ' after- 
effect ’ 1s only of the order of 1 1 times the respiration 
in nitrogen, and 1t 1s assumed, in agreement with other 
evidence, that the difference between the theoretical 
value of 2 0 and the value given 1s due to the oxidative 
building up of the remainder of the intermediates 
Prolonged exposure to nitrogen is supposed to m- 
activate the mechanism which brings about the latter 


, western Part of the North Sea and in the Eastern 
| Part of the Channel in 1903-1914” (Mémowes du 

Musée Royal d Histone Naturelle de Belgique, No 45, 

~~. 1930), describes the Hydromeduse from those parts 
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method of disposal On exposmg the leaves to different 
mixtures of oxygen and nitrogen, 16 15 found that there 
1$ & minimum production of carbon dioxide when the 
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mixture contains 5 per cent of oxygen, and maxima 
in pure nitrogen and in 33 per cent of oxygen The 
* after-effect ' 1s only observed when the proportion of 
oxygen ıs below 5 per cent, although an merease in 
earbon dioxide production of a different type 1s 
observed when the proportion of oxygen is greater 
than that m air 


Oxidation and Reduction in Bacteria — The influ- 
ence of various eonditions on acetic acid formation 
by B qpastewsanum has been further studied by 
Hiroshi Tamiya and Kıyoshı Tanaka (Acta Phyto- 
chvmaca, 5, 167), with special reference to the sugges- 
tion that qumone may replace oxygen as a hydrogen 
acceptor in this type of fermentation They find that 
carbon monoxide ıs wholly without influence on the 
production of acid mm the presence of quinone, but 
greatly reduces ıt in the presence of oxygen Toluol 
also delays the fermentation m the presence of oxygen, 
but influences the reaction only shghtly in the pre- 
sence of quinone or methylene blue In the acetic 
acid bacteria, the 1ndophenol reaction for oxidase 1s 
also reduced by carbon monoxide and toluol, although 
the latter was found to have no effect on the action of 
a Lactarius extract The explanation given ıs that 
the normal function of cytochrome 1s disturbed by 
quinone and toluol, and ıt ıs concluded that the re- 
sults agree with the theory that cytochrome acts as a 
regulator of oxygen pressure in thus type of oxygen 
fermentation, as well as 1n. the oxygen respiration of 
other plants and animals The same publication 
(p 119) also contains results by these authors and 
Tatsutaro Hida on the reduction of methylene blue by 
acetic acid bacteria (as an intracellular enzyme), by 
liver extract (as a free dehydrase), and various chemical 
agents (pyruvic acid and aceto-acetic ester) In all 
cases light 1s found to accelerate the reduction, a 
photochemical activation of methylene blue mole- 
cules being postulated as the cause Carbon mon- 
oxide has no influence on the purely chemical reduc- 
tion nor on the action of liver extract, but 1t markedly 
retards the action of B pasteurranum  Quinone 
slows down all three types of action 


Bituminous Sandstone, Vernal, Utah —Appropri- 
ately named “ Asphalt Ridge’’, there occurs a series 
of low discontmuous hogsbacks of bitummuous sand- 
stone, south-west of Vernal, Utah, USA, which 
have recently been the subject of investigation by 
Mr E M Spieker(US Geo Sur Bull 822-C) Most 
of the sandstone 1s of the Eocene age, and analyses 
show that the bitumen content ranges from 8 to 15 
pei cent by weight Mechanical analyses were con- 
ducted to determme the various grade-sizes and 
proportions of such grades present in the sand, the 
average of the results given shows that the rock 1s of 
medium grade ‘The density varies from 1 99 to 2 03 
The specific gravity of the sand as extracted 1s about 
2 63, shghtly less than that of pure quartz | Poroz- 
ties are also variable, between 29 5 and 38 per cent 
Apparently some samples gave exceptionally high 
porosity values, 47 to 49 per cent it 1s pointed out 
that the usual pore-space of an aggregate of identical 
spheres 1s 47 64 per cent, but on the whole the evi- 
dence does not suggest that this particular sandstone 
is composed of maikedly rounded grains, so that 
these high values are not characteristic It ıs gratify- 
ing to note that so much attention has been given to 
mechanical and textural composition of these rocks, 
as frequently these vital properties to impregnation 
are passed over sketchily m favour of fuller descrip- 
tion of the bitumen It ıs anticipated that mming 
of this bitumimous sandstone can be carried back 
some l4 miles from outcrop, and thus over the area 
1t 1s possible to estimate resources of some 1,970,000,000 
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tons of impregnated rock The sandstone has_already 
been successfully used for street-paving in Vernal 
It 1s hoped to use the bitumen as a source of motor 
fuel by hydrogenation processes, but ıt is not clear 
whether the rock lends itself to easy and cheap ex- 
traction, or by what method this will be accom- 
plished on a commercial scale 


Red Rain in Victoria —Mr Frederick Chapman, 
Paleontologist of the Australian Commonwealth, has 
continued his observations on red rain in south- 


eastern Australia which he began 1n conjunction with ~- 


H J Grayson in 1903 We are unable to print Mr 
Chapman’s communication in full, but his observa- 
tions are summarised below On the mght of Dec 31, 
1927, after a strong northerly wind had carried 
thick clouds of dust over Victoria and blown the 
finer particles southward over Bass Strait, there 
were heavy but irregularly distiibuted falls of red 
rain Mr Chapman estimated the amount deposited 
in Balwyn, a suburb 8 miles east of Melbourne, 
at 512 tons per square mile. the Commonwealth 
Meteorologist, Mr H A Hunt, estimated the deposit 
at Elsternwick at 24 tons per square mle The 
red dust on this occasion was exceptionally sticky, as 
the innumerable diatoms—Nhtzschw and Cocconers— 
still contained their endochrome ‘The red stains 
on leaves and flowers in the gardens were retained 
for days and even weeks The impressions on glass 
indicate that each raindrop was coated by a thin film 
of the dust On Nov 3, 1920, after a northerly gale, 
showers of red ram fell at 7 Pw and after 9 PM 
The amount of the red sediment collected 1n a vessel 
in Mr Chapman’s garden indicated a fall of 64 tons 
to the square mile, or if 1$ had been equally disti- 
buted over Victoria, a fall of nearly six million tons 
in that State Both the minute reddish flakes of sedi- 
ment and the diatoms and sponge spicules show that 
the material had been derved from the arid regions 
in the north-west of Victoria and in Central Australia. 


Climatic Changes ın East Africa —In a recent lec- 
ture to the Royal Geographical Society, Dr L S B 
Leakey gave an account of the old lake terraces of the 
East African rift valley lakes of Nakuru, Elmenteita, 
and Naivasha All these lakes would appear to date 
from the mid-Pleistocene period Dr Leakey claims 
to be able to trace the followmg sequence of events 1n 


pm 


Lake Nakuru a high-level lake left a terrace at 775 ^ 


feet above the present level, this fell to 250 feet, 
rose to 510 feet, and, lastly, fell until 1$ dried up com- 
pletely Afterwards, in a wetter climat j waters 
rose again to 375 feet and then fell, and" desiceation 
again occurred Comparable evidence 1s obtained from 
Lake Naivasha and elsewhere 1n East Africa It shows 
two major pluvial periods, with oscillations, separated 
by a dry period, during which faulting and volcanic 
activity were noteworthy The first and second of 
these pluvial periods Dr Leakey calls respectively 
the Makahan and Nakuran periods, and these he 
correlates with the Buh] and sub-Atlantic wet phases 
of Europe 


The Gyromagnetic Effect —The University of Cali- 
forma has issued, as a pamphlet of 43 pages, Prof 
S J Barnett's Research Lecture delivered before the 
University on (f Gyromagnetic Phenomena" When a 
magnet rotates about its magnetic axis, the gyrostatic 
action of the electrons brings their planes of rotation 
towards that of rotation of the material of the magnet 
and the rotations n the same direction ‘This changes 
the magnetisation of the magnet, and Prof Barnett 
used two methods of measuring the change The 
first depended on the change of the magnetic mduction 
through a coil surrounding the magnet and connected 


a 
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to amagnetic fux metens the second on tho cengooi a have been. meter, the second on the change of 
the magnetic field produced by the rotating magnet 
at a magnetometer needle in its vicinity Both 
methods gave 1esults which agree in showmg that the 
electricity in motion m a magnetie molecule isnegative, 
and that the gyromagnetic ratio 1s 1 04 m/e for 
iron and 1 05 mye for Pa d while the theory of 
the planetary atom predicts 2 m/e Prof Barnett 
concludes that the electron 1s a negatively charged 
sphere spinning about its axis without distortion, 
which would give the ratio m/e, and that such electrons 
__gonstitute the chief part of the elementary magnet 


Raman Effect for Water —An application of the 
Raman effect to the study of the composition of 
water and of its variation with temperature and other 
conditions is described by I R Rao m the February | 
number of the Proceedings of the Royal Socwty Mer- 
cury are excitation was employed, and the rather 
broad band which appears with a shift corresponding 
to about 3u examimed with a microphotometer The 
explanation offered of the temperature changes 1s 
that water consists of single, double, and triple mole- 
cules, and that the relative number of the single ones 
increases with temperature Addition of at least the 
electrolytes which have been studied also appears to 
merease the proportion of single molecules, but im 
this ease there ıs the complication of a new hydrate 
band superposed on the pre-existing wate: band 
the explanations of the changes which have been 
proposed by Dr Rao bear a certam resemblance to 
those which have been offered for the existence of 
anomalies in the specific heats of solutions of electro- 
lytes, although no comparison of the two sets of 
phenomena ıs presented ın this paper 


New Measurements of Cosmic Radiation —Some very 
accurate measurements on the absorption of the 
cosmic radiation, made with an electroscope con- 
taining gas at a pressure of 30 atmospheres, are re- 
ported by R A Mullikan and G H Cameron in the 
first February number of the Physical Remew Their 
older results have been made more exact for all thick- 
nesses of absoibmg material and have also been ex- 
tended both towards harder and softer components 
The conclusions drawn are much as before It ıs 
concluded, on the basis of the Klein-Nishina formula, 
that there 1s quantitatwe evidence that the strongest 
st easily absorbed cosmic ray band arises from 
rum out of hydrogen, and it 1s 
lso good qualitatie evidence 
trating bands are due to 
of the oxygen, silicon, and 

Prof Milikan and Dr 
at some of their results re- 
nucleus in the absorption 
ork which has been done 
tation as supporting this 
a very important one, as 
-Nishina formula 1s only 
been referred to by Dr 
February number of the 
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have been, to a large extent, overcome by the adop- 
tion of a new form of multi- erystal spectrograph 
Fifty small perfect crystals of calcite are mounted 
with Seeman wedges on an are of a circle, and so 
arranged that they all reflect a standard lne—in this 
case the Ka doublet of molybdenum—to exactly the 
same point on a photographie film coimeiding with an 
opposite arc of the same circle, the geometry of this 
airangement ıs then such that all other wave-lengths 
and orders will be ın focus on the same circle The 
scattermg body is set so that each crystal is pıo- 
tected by a pair of baffles from all radiation except 
that scattered from a small area, and the X-ray bulb, 
scatterer, and spectrograph arranged so that all the 
crystals receive only radiation scattered through a 
range of less than one degree about the mean angle 
of scattermg The troublesome background of general 
scattered radiation 1s almost entnely elimmated by 
the baffles, and the radiation which 1s scattered with- 
out change in wave-length appears with excellent 
defmition The radiation which has undergone the 
Compton change 1n wave-length 1s, however, definitely 
spread over a range of wave-lengths, the breadth of 
which increases with increase in angle of scattering 
This lack of sharpness, although not m complete 
agreement with the results of earlier vestigations, 
appears to be real, and 1s ascribed to the fact that the 
electrons responsible for the scattermg have an initial 
motion in addition to the speed imparted to them in 
the scattering process 


Resolution of dl-Menthol —Although the naturally 
occurring l-menthol 1s fairly readily obtamed by the 
resolution of di-menthol, the method does not yield 
d-menthol in quantity Read and Grubb, in the 
January number of the Journal of the Chemical Society, 
show that a mixture of /-menthyl-d-camphor-10-sul- 
phonate and the corresponding d-menthyl compound, 
easily obtained by the interaction of di-menthol and 
d-camphor-10-sulphonyl chloride in quinoline, yields 
the first of these esters in a state of purity after four 
crystallisations ‘The odour of pure d-menthol is 
fainter than that of i-menthol The crystallographic 
data for d-menthol, which can be obtained from ethyl 
acetate solution in very large, magnificent prisms, are 
given in. the paper 


Numerical Solution of Differential Equations -—In 
an extensive memoir (Bulletin of the Academy of 
Sciences of the Ukrame, 1930-31, ın the Ukraine 
language) E Remes gives a comprehensive survey of 
previous work on the numerical solution of differen- 
tial equations, and contributes some valuable new 
methods ‘The methods of Runge and of Adams (or, 
as the Russians say, Adams-Stormer) are of gieat 
practical value , but they have the defect that they 
do not mdicate exact lrmits between which the error 
must he A method for the determmation of such 
limits was given by Piaggio—but in a form unsuitable 
for practical application Remes has now combined 
the advantages of both methods The memoir has 
several worked examples, showing the application to 
single differential equations and also to systems of 
such equations The work is complicated, but in 
cases where great accuracy 1s desirable, the results 
justify the labour involved As an alternative to 
Adams’s method, little-known formule, due to Steffen- 
sen-Stekloff, are given (Mr Remes and his col- 
leagues at Kieff have sent to University College, 
Nottmgham, a quantity of Russian work on the 
numerical solution of differential equations, including 
A N Kryloff’s valuable book on this subject, together 
with manuscript translations or summaries in French 
or German ‘These may be borrowed for a short 
period by university librarians ) 
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Electrical Industry and Research. 


Ud notable developments have taken place 

in the research laboratories of the Metropolitan 
Vickers Electrical Co , Ltd , during the past year The 
investigations on the ‘ creep ’ or deformation of metals 
under stress at high temperatures have led to definite 
results which are of importance 1n mechanical engineer- 
ing Jt has been proved that even at the lower 
stresses and temperatures of turbine practice steels 
cannot be regarded as permanently elastic materials 
They are subject to gradual stretch or other permanent 
distortion A quick method of testing steels has been 
developed in the laboratories, and they can now be 
placed 1n order of merit after a duration test of only a 
few days ‘Creep’ tests as ordinarily applhled may 
last for months A particular sample was subjected 
to test for twelve months and was found to creep at 
the rate of one part in a hundred millon per hour 
For the next two months, however, after the year was 
completed, 1t only creased at a tenth of this rate 
The limit of sensitivity of the apparatus has now been 
reached, but 1t 1s not yet possible to say definitely that 
creep has ceased If we consider a turbine cylinder 
100 inches ın diameter and subject to a rate of increase 
of one pait ın a hundred millon pei hour over a 
period of ten years, 1ts diameter would have increased 
by nearly one-tenth of an inch, and this increase would 
seriously limit the life of the turbine Other useful 
mechanical researches are being made 1n the laboratory 
as to the effect of surface hardening on the fatigue 
resistance of geai-wheel teeth The results obtained 
aie of great use in. designing the best diving gears for 
electric trams and locomotives 

Noise problems are being specially studied in the 

acoustics laboratory of the Metzopolitan Vickers 
Electrical Co, Ltd The results of this work have 
been applied in the design of several new sizes of 
silent type, direct current motors These motors have 
proved specially useful for ship ventilation Good 
progress has also been made m building alteinating 
current motors that wil run quietly 

‘In the high voltage laboratory a comprehensive 
research has been made on various kinds of dielectric 
material when subjected to different kinds of stresses, 
namely, ordinary alternating voltages up to a million 
volts at low frequencies, impulsive voltages, high fre- 
quency voltages, and steady unidirectional voltages 
By means of a new cathode ray oscillograph, im- 
pulse 1ushes having definite characteristics can now be 
applied to the materials The results obtained m this 
way will be of use 1n protecting transmission lines and 
connected apparatus against abnormal voltage rushes 
These are produced by the steep-fronted surges which 
sometimes arise in the lines and are due either to 
switching operations or to lightning discharges in the 
neighbourhood of the line These rushes of elec- 
tucty are specially serious when they cause resonance 
effects ın the en cuit owing to capacitance and induct- 
ance An ordinary oscillograph would be useless for 
studying these phenomena, which last only a few 
muilionths of a second The new cathode r&y appar- 
atus developed in the laboratory duiimmg two years’ 
research ıs now ın everyday use in conjunction with 
the million-volt lightning generator The rapidity of 
the response of the oscillograph depends on the great 
speed of the election beam, the complete response 
only taking the two hundred milhonth part of a 
second A reasonable deflection can be obtained 
with only a few hundred volts 

Equally interesting developments m the work of 

the General Electric Company are recorded in the 
February issue of the GHC Journal Progress in 
research and technical development 1s largely inde- 
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pendent of trade cycles In a progressive country, 
the fact that business conditions may be difficult 
acts more as a stimulant than as a deterrent to 
scientific advancement Although there has been 
no epoch-making discovery during the last year, yet 
the total progress made by the GE C compares very 
favourably even with years contaiming spectacular 
achievements 

Advances have been made in electric discharge 
tubes for hghting purposes Neon tubes need nó-7' 
replenishing, as this gas does not disappear appreciably 
even after running for thousands of hours When pure 
it gives an orange red colour, but the introduction of a 
small quantity of mercury makes 1t a brillant blue. 
By tinting the glasses and using various mixtures, 
several new colours have now been introduced A 
few months ago the ‘ripple’ type of discharge was. 
discovered The luminous glow ın ripple lamps only 
fills a fraction of the diameter and forms a luminous 
cord which, instead of remaining stationary along 
the axis of the lamp, wavers about with a strange 
but attzactive smuous motion The discharge tubes 
requie high voltages but take very httle current A 
low voltage tube has been invented which operates on 
low voltages but takes a large current 

Improvements have been made ın the manufacture 
of the loading coils used for long telephone cable-_ 
The cores of these coils are made of a new alloy callec. 
*gecally The manufacture of this alloy involves", 
new methods of making a nickel iron alloy powder 
Special precautions are necessary to insulate the 
particles so as to prevent eddy currents By insulat- 
ing and compressing the iron dust, cores with a per- 
meability lying between 20 and 35 have been obtained. 
One great advantage of these new coils 1s their small 
size, as hundreds of coils may need to be installed ın 
a small manhole 

A productive research has been made by the G E C. 
Research Laboratories on photo-cells, as there 1s a 
considerable demand for them by the sound film 
industries A valuable device has been perfected, — 
and 1s now produced in bulk, for the protection of 
railway substations from voltage mses It depends 
fo1 its action on the operation of a neon valve of high 
curent capacity which becomes a conductor at 160 
volts It ıs capable of eariying 3000 amperes 
three minutes without undue heat. se 

It 1s interesting to read 
locomotives were shipped 
ways during the past year 
ment work has been done 1n 
operated fiom overhead 
important work was do, 
Manchester-Altrincham 1 
the first suburban eleeti 
to be operated at 1500 
system The trial runs he 
The electrie heating of t 
supply proved to be a € 
tion had to be ' mistakr 

The requirements of 
led to the production 
bowls at 10,000 revolu 
peripheral speed of 3 
lamps, some of therr 
sold to British and € 
satisfactory progres 
facture of oil filled 
eables, oil filled, c 
working 

In the article 
descent electric | 






























dox? 
gS 
oU Y a UO 
W oT 0 gat out mass produc- 
tio, oyei Pod. 9 enethod is that 
tl „oN ye oont. pot ve theinference 
d 9 ge : 
1t ou" o$ opm ao E à «hey are 'in- 
f 99 * “ce? V aoo. "noc neaily every 
Ov qv? o gy à \ 08 got 11s the best 
Unf o999 x V ouau Y Qu zect of voltage 
stan que Sotp M 000 oe sot peven voltages 
MC MEM 
ue? jum oy oy 
10 at Quy 
"ON Sos et? ES à sess the second 
gU : : 

Ẹ > , 8 WI gown" o au Society, his 
subject oot © wO 15 999^ on Biological 
Oxidati Dei goat b s BI. go ev pde, he said, 
to form BI MAS QM YT pyet gunn according 
to a sing ; Qiu? h ot) ut woo gwent > eata- 
lysmg th hgud V uoe too U' ^ burg to be 
related to gb go fold the hypo- 
thesis tha en ga soo gue ons If we 
adopt this soo bu oW. gut V. ,ogffieulty of 
understand |, kona M yor pal a ws * does not 
indisc1imina .doQ 7t ua Ugg Wate which the 
cell presents | «ed oF rr awess of biological 
hydiolysis 15 (0299 Jy any single ferment 


N 

system, each | à _. tate being spht by 1ts own 
specific enzym. so) dnhkely that a single catalyst 
will suffice for the much more complicated process 

* of the oxidative destruction of organic molecules 
No fundamental difference 19 encountered in the 
nature of enzymes throughout the vast range of 
living organisms, ascending from unicellular fungi to 
man, yet we lack the means with which to aecom- 
plish the complete degradation, by dead material, 
of a substrate familiar to the cell Hence ıt would 
appear that the available enzymatic activity of 
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respiration 1s closely connected with that regulating 


principle which, for want of more exact knowledge, 
we can but describe by a circumlocution called life 
Since the higher we go up the phylogenetic scale the 


more delicate and complex becomes the nature of | 


biological oxidation, a preliminary study should be 
concerned with the aerobic fungi 

Prof Wieland discussed the mechanism of the 
acetic acid fermentation, characterising the trans- 
formation as a dehydrogenation process, since quinone 
- ue may replace the oxygen ‘The 
by quinone as well as by 
being that only the 
ymie ieaction The 
1ogen peroxide as a 
xidation 1s not easy 
of the presence of 
e, be separated from 
itive to hydrocyanie 






















ber Research Institute 
rs the third completed 
operation, as although the Institute 
istence on Sept 1, 1925, 1ts activities can 
d to date from the appointment of a 
Septembe: 1926 The revenue of the 
ominally provided by the Governments 
of the Straits Settlements, Federated Malay States, 
Johore, Kedah, Kelantan, and Trengganau from a 
cess on exported rubbei, but with the exception of 
the last, the cess has not been levied, equivalent 
ayments out of revenue having been made Since 
July 27, 1929, Major B J Eaton has acted as director, 
hon appointment which has recently been confirmed 


423 


lying betvreen 200 and 260 are ın use—and there seems 
no hope of world agreement Although great effoits 
have been made to standardise the diffusing ‘ pearl ' 
finish for the bulbs, many users cling obstinately to 
the time-honoured glare of the unshaded bulb The 
factory produces no less than 84 different types of 
product This large number is made necessary by 
the lack of standardisation in the country 





Biological Oxidation. 


acid The study of milk, however, affords such an 
oppoitunity Prof Wieland. said that the observa- 
tion of reducing action 1n the cell does not necessitate 
postulation of the existence of special 1educing 
ferments for reduction products would be formed by 
the intervention of various hydrogen acceptors in 
the process of dehydrogenation The enzyme re- 
actions of milk have also contributed to an undei- 
standing of catalase action, which appears to be 
biologically related to the utilisation of oxygen by the 
eell The two dehydrogenating ferments of milk are 
clearly cf general biological importance, since they 
have been found also m the liver and other organs 

A third enzyme system, found in muscle, 1s con- 
cerned chiefly with the dehydrogenation of succinic to 
fumaric acid, and both oxygen and methylene blue 
act as acseptors ofthe hydrogen This reaction can be 
followed further biologically to the pyruvic acid stage, 
and probably even beyond this  Pyruvie acid, as a 
product of the dehydrogenation of lactic acid, 19 on 
the main line of biological degradation If we accept 
enzymic reactions involving hydrogen peroxide, with 
hydrolysis and condensation, as conditions goveining 
cellular metabolism, we facilitate an understanding of 
the energy changes which constitute the life of the cell 

Discussing the correlative oxidation and reduction 
of aldehydes, Prof Wieland referred to the alde- 


| hydrase which was first described as a iedueing 


enzyme in milk, was later also iecognised as an 
oxidase, and ıs moreover able to dismute aldehydes 
into acil and alcohol Although the theory that a 
heavy metal— more partieulaily non— takes part im 
biological oxidations has acquired a certam measure 
of probebility, the 1ecognition of uon as a constituent 
of oxidising enzymes ın no way implies that it func- 
tions as an oxygen activator Ferrous non iather 
associates itself with the substrate of the oxidation, 
forming a complex in which the hydrogen atoms to 
be removed in the dehydrogenation process become 
labile <A clear undeistanding of the complex course 
of biological oxidation has, however, not yet been 
obtamel We must advance step by step by the 
study of such chemuéally intelligible partial 1eactions 
as can be followed accurately 


Plantation Rubber Research. 


and changes in personnel and shortage of staff hindered 
the work of the Institute ın several directions dung 
the yeer, notably in the advisory work on behalf of 
estates A considerable proportion of this advisory 
work cn problems such as manuring, budding, and 
seed selection, replanting and rejuvenation of rubber 
areas, rs essentially applied research, and useful and 
valuable results are anticipated Such practical work 
may irdeed requne to precede the slower process of 
scientific development, and the film propaganda among 
small-holders, for which a motor van and apparatus 
have been appioved, should materially help in the 
development of better conditions on small-holdings 
An impoitant division of the Institute 1s concerned 
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with soi investigations Our knowledge of and 
methods of soil investigation are, however, not suffi- 
ciently advanced, particularly in connexion with per- 
manent crops such as rubber, to enable recommenda- 
tions to be made in many cases from the results of 
a soil analysis alone Short and rapid methods of 
analysis are being investigated, and valuable informa- 
tion 18 being obtained as to probable soil deficiencies, 
particularly ın nitrogen and potash, from field observa- 
tions The problem 1s specially important 1n relation 
to the manuring or reyuvenation of very poor areas 
of rubber Other work in the same division 1s con- 
cerned with soil conservation and bacteriology, and 
studies of the relation of soi fungi and bacteria to 
the soil humus and of the value of legummous and 
green cover crops to soil bacteria have been com- 
menced 

The botanical division has reported considerable 
progress in such practical problems as budding, and 
investigations on the artificial pollmation of flowers 
(fiom various classes on Pilmoor estate) and on seed 
selection have continued No new diseases of 1m- 
portance are reported, but the pathological division 
directs attention to the urgent need for a thorough 
investigation of the relative value of well-known 
fungicidal chemicals compared with proprietary fungi- 
cides Many of the latter are equally effective, and 
their use is determined chiefly by relative cost A 
determination not only of the fungicidal properties 
but also of their penetrative effect on the parts of the 
plant treated 1s required Differences in penetrative 
power affect the toxicity, and this 1s specially rmport- 
ant in regard to bark renewal on the tapping panel 
The problem of ‘mouldy 10t’ caused by the fungus 
Spheeronema fimbriatum 1s one of special interest in 
regard to fungicidal treatment, which is also important 
in the case of secondary leaf fall due to the mildew 
fungus Odrum Hevee, owing to the danger of the 
fungus becoming more adapted to the host 

Investigations at the Institute have thrown new 
light on the origin and incidence of ‘ brown bast’ 
Chemical and bacteriological investigations of the 
production of white sole crepe—the demand for which 
is regarded as retrograde—the preservation of latex, 
effects of moulds on rubber, and on various factory 
problems are reported , while considerable progiess has 
been made on the experimental station, 905 acres out 
of the approximately 2000 acres having now been 
opened 5714 acres of this have been planted and 
preliminary records of value should be available during 
1930 The value of treating young rubber with cattle 
manure on a particular type of soil has already been 
demonstrated 


University and Educational Intelligence. 


CAMBRIDGE —The Appointments Committee of the 
Faculty of Physics and Chemistry has appointed Mr 
P M S Blackett, King’s College, to be University 
lecturer in physics, Dr P J Durrant, of Selwyn 
College, and Dr F P Bowden, of Gonville and Caius 
College, to be University demonstrators in chemistry 

The General Board has recommended that a reader- 
ship and a University demonstiatorship in geophysics 
be established in the Faculty of Mathematics, and 
that Dr H Jeffieys, of St John’s College, be appointed 
reader 

Dr J Wishait has been appointed Univeisity lec- 
turer 1n statistics ın succession to Mr G Udny Yule, 
who has been appointed reader 1n statistics 

The Sedgwick Prize for 1931, for an essay on 
geology, has been awaided to Dr C E Tilley, of 
Emmanuel College 
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Lonpon —The following doctorates have been 
awarded DSc wm Chemastry to Mr A M Ward, 
Birkbeck College, for a thesis entitled ^! Investi- 
gations on the Bivalency of Carbon", consisting 
of four published papers (Jour Chem Soc, 1927, 
1929, 1930), D Sc ^n Physics to Mr S H Piper, 
King’s College, for a thesis entitled ‘ X-ray Studies 
of Long-chain Compounds ", comprising three pub- 
hshed papers (Jour Chem Soc, 1929, Trans Far 
Soc, 1929, and Proc Roy Soc, A, 1930), D Sc 
un Entomology to Mr W J Hall, Imperial College— 
Royal College of Science, for a thesis entitled “ The. 
South African Citrus Thrips in Southern Rhodesia " | 
and “‘ Observations on the Coccidz of Southern Rho- 
desia ’’, parts 1-3, and eight subsidiary contributions , 
DSc n Geology to Dr A Brammall for a thesis 
entitled “‘ Gold and Silver ın the Dartmoor Granite ”’ 
(Min Mag , vol 21, 1926), “ The Dartmoor Granite ”’ 
(Proc Geol Assoc , vol 27, 1926), “ Dartmoor Detritals 
—A Study ın Provenance" (Proc Geol Assoc, vol 
39, 1928), “ Notes on Fissure-Phenomena and Lode- 
Trend on Dartmoor” (Trans Roy Geol Soc of 
Cornwall, vol 16, 1928), and eight subsidiary con- 
tributions 





Durine the seventh year of the Ella Sachs Plotz 
Foundation for the advancement of scientific in- 
vestigation, seventy-eight applications for grants were 
received by the trustees, sixty-two of which camé^ 
from twelve different countries in Europe and Asia, , 
the remaining sixteen coming from the United States. 
The total number of grants made during this year was 
twenty-five, one of these bemg a continued annual 
grant Twenty-one of the new grants were made to 
scientific workers 1n countries outside the United States 
In the seven years of 1ts existence, the Foundation has 
made one hundred and twenty grants and investi- 
gators have been aided in the United States, Great 
Britain, France, Germany, Austria, Hungary, Switzer- 
land, Italy, Sweden, Esthonia, Czechoslovakia, 
Poland, Chile, Syria, and Belgium Applications for 
grants to be held durmg the year 1931-32, to be 
sent to Dr Joseph C Aub, Collis P Huntington 
Memorial Hospital, 695 Huntington Avenue, Boston, 
Massachusetts, should be in the hands of the Execu- 
tive Committee before May 1, 1931 


THE Carnegie Trust for the Universities of Scotland 
has allocated, as grants for the onma B 
September 1935 for um 
institutions respectiv, 
the Trust’s operatior 
have been distribu 
£159,850, building 
£905,101, endowm 
pension schemes, e 
£143,730 <A notices 
nial allocation 1s the 
purposes as residen 
playing fields, which 
to the Trust Assist 
class fees for 1929-3 
the Tiust’s expenditu 
tributed among 4531 beneficiaries yur 
ments by 54 former beneficiaries (21 7 
women) amounted during the same yea 
Apart from the quimquennial grants s 
assistance to students, the Trust spent 
fellowships, scholarships, and other grants ior the 
endowment of research, £19,516 Under its 1esearch 
scheme the Trust recently instituted semior scholar- 
ships, of the annual value of £200, to provide, in par- 
ticular, for the Ph D candidate, who must generally 
be engaged for three years at post-graduate woik 
before he presents his thesis for that degree 
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Birthdays and Research Centres. 


Mar i5 —Prof C V Boys, FR S, past president of 
the Physical Society of London 


In NATURE of July 13, 1929, p 54, I gave a diagram 
of a more powerful camera foi observing the pro- 
gressive movement of hghtning Since then I have 
had one of these cameras made by Messrs Ross, Ltd 
I have not been able to try this on real hghtnmg, 
but last spring Mr Goodlet, late of the Metropolitan- 
Vickers Electrical Co , Ltd , allowed me to photograph 

\their high tension sparks I never expected that I 
should be able to observe any ‘progress’ i this 
artificial hghtning five feet long only, but running the 
film at approximately 100 miles an hour I obtained 
sharp rather over-exposed images With Tesla sparks 
the photographs show perfectly sharp but very pale 
images of extraordinary tenuity The real object of 
the experiment was to prove the satisfactory running 
of the instrument and 1ts optical perfection In these 
respects 16 could not be improved upon I sent this 
to Mı Loomis, and he and Prof R W Wood have had 
it for the greater part of one summer, but they have so 
far not succeeded in catching anything However, I 
succeeded 1n obtaining a photograph during the great 
storm on Aug 29 last with my original camera, but 
only when the lightning was too close Moreover, the 
two flashes caught were very much to one side and the 
nearer one had the gieater part of one image off the 
plate altogether The other pai: of 1mages gives some 
stereoscopic indication of progress, but 1t must be re- 
membered that the longer the image on the plate the 
less conspicuous will this be For this reason it 1s 
desirable that hghtnimg should not be nearer than 
five or six miles The short focus lenses in the new 
camera and the higher speed attainable make this in- 
strument ten or more times as powerful as the original 
camera which I made in 1900 As I had to wait 
twenty-eight years before obtaining my first picture, 
which was taken in America (see NATURE, Nov 20, 
1926, p 749), and got only a useless one last year, ıt 
would seem desirable that more than one of the new 
cameras should be available in suitable observatories, 
for information as to the progress of a lightning flash 
can be obtained ın no other way, and any information 
so obtained 1s unassailable 
Mar 7h ^ °k — Dr F J W WHIP Ls, superintend- 
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Institute 1$ khere the absorption of ultra-violet hght 
by ozone heats up the air 


Mar 19, 1871 —Prof WILIAM ARTHUR BoNE,F RS, 
professor of chemical technology in the Imperial 
College of Seience and Technology 

At present I am working on (1) The chemical 
constitution of coals, as a problem in organic chemistry, 
with the object of ascertainmg the essential molecular 
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structure of the coal substance, its relation to the 
hgnins, ste , from which ıt origmated, the chemical 
aspects of 1ts maturmg, and the development of the 
coking fropensities of bitummous coal (2) Gaseous 
combustion and explosions, more particularly (a) the 
slow cornbustion of hydrocarbons, (b) the function 
of steam in the combustion of carbonic oxide, (c) 
the photographic analysis of ‘detonation’ in gaseous 
explosions, and (d) gaseous explosions at very high 
initial pressures, for example, between 500 and 1000 
atoms (3) Catalytic gas reactions at high pressures 
(4) The chemical reactions involved m the blast furnace 
smelting of iron ores, with the view of providing a 
fundamental basis for fuel economy and control in 
this operation 

l beueve that the proper function of university 
departments of applied science 1s to carry out system- 
atic researches of a fundamental character into 
general problems underlying industrial practice, rather 
than investigations of particular works’ problems, 
which can best be tackled by mdustrial researgh 
organisations 


Societies and Academies. 


LONDON 


Royal Society, March 5 —W L Garstang and 
C N Hinshelwood The kinetics of the combmation 
of hydrozen and oxygen the influence of 10dme 
The surface reaction m vessels of silica and porcelain 
is accelerated by 10dine The amounts of iodine 
required are small The efficiency of collisions with 
10dine in breaking chains is, however, less than, 
about 10-4 Water vapour lowers the upper critical 
limit of the low pressure explosion region and, m 
sufficient amount, inhibits the explosion altogether 
Commercial hydrogen appears to contain no inhibit- 
ing substances —D R Hartree Opiical and equi 
valent paths m a stratified medium, treated from a 
wave standpomt Wave treatment is essential foi 
the mterpretation of some of the phenomena of re- 
flection from the Heaviside layer Expressions for 
the optical and equivalent paths m terms of the 
solutions of the equations of wave propagation are 
obtained, both for normal and oblique incidence, and 
exact expressions are obtained for the optical path 
for normal inoidence on stratified media with certain 
simple variations of refractive index Approximate 
expressions are obtained for the optical and equi- 
valent paths in a totally reflecting medium —H J 
Phelps The adsorption of substances by fuller’s 
earth The adsorption of weak solutions of various 
organic acids and bases has been studied , in particular, 
attention is directed to a study of the adsorption of 
such subszsances from solutions of various hydrogen- 
10on concentrations The adsorption of the sumple 
amines 1s molecular, or ‘ apolar’, in solutions of re- 
action mcre alkaline than pH 9, while ıt 1s 10n1¢, or 
‘polar’, m solutions more acid than about pH 8 
The adsorption of bases and also of oxalic acid falls 
to zero m solutions more acid than pH 3, due to the 
fact that zhe calcium salts 1n fuller's earth, the pres- 
ence of which 1s essential for adsorption to take place, 
are soluble under these conditions —L J Mordell 
The arithmetically reduced indefinite quadratic form 
in” variables A simple method ıs given for finding 
mequalities satisfied by the coefficients of a reduced 
indefinite form When the coefficients are integers 
a sunple proof is given that the class number for 
forms with given determinant is finite A normal 
type is a.so found for the reduced forms —A E 
Moelwyn-Hughes and C N Hinshelwood The 
kimeties of reactions in solution (1, 2) The decom- 
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position of chlorine monoxide in carbon tetrachloride 
solution proceeds at the same rate, possesses the same 
heat of activation, and apparently takes place by the 
same mechanism as in the gaseous state The re- 
tardation of bimolecular reactions by solvents thus 
appears to depend upon a specific mfluence of par- 
ticular solvents, and need not occur in an ‘ideal’ 
solution The aim of the experiments was to deter- 
mine whether constancy of rate and heat of activa- 
tion with change of solvent can be regarded as the 
usual characteristic of a unrmolecular reaction It 
is concluded that it ıs only true of certain ‘ideal’ 
solvents —F R Terroux ‘The upper hmit of energy 
m the spectrum of radium E The velocities of the 
fastest 8-rays from radium Æ were determined from 
the curvature of the tracks in a magnetic field and 
the distribution of the rays obtained in the region 
extending from 4000 to 10,000 Hp ‘The complete 
spectrum of radium E was obtamed by combining 
the present observations with previous work, and the 
resulting curve shows no trace of the hitherto ac- 
cepted end point at about 5000 Hp The spectrum 
appears to tail off very gradually and to extend ab 
least to 12,000 Hp, which corresponds to an energy of 
3,000,000 electron volts The number of particles 
above 5000 Hp 1s about 4 per cent of the total 
number emitted An energy distribution curve was 
obtained, and from this the average energy per dis- 
integration 1s estimated at about 473,000 volts, with 
a probable error of 20 per cent, which 1s 1n fair agree- 
ment with the values obtained from heating measure- 
ments It appears probable that the 8-particles from 
radium EZ are emitted from the nucle: according to a 
simple distribution law which resembles the Max- 
wellan form, and that there ıs a finite probability 
for the emission of a particle with any velocity — 
K R Rao and J S Badamı Investigations on the 
spectrum of selemum—(1) The spectrum of sele- 
nium has been investigated from 47000 to 4650, mainly 
using different mtensities of discharge through 
capillary tubes contammg vapour of selenuum Be- 
tween A1400 and A400, vacuum spark spectra have 
been taken with and without mductance With the 
aid of these data the doublet system of trebly-1onised 
selenium has been identified A few smglets and 
mter-combination lines in Se V have been added to 
the triplet system that was already known The 
largest term, 4s !S, 1s found to be 589,781 cm -!, 
leading to an approximate ionisation potential of 
72 8 volts —] X L Macdonald Stark effect m 
molecular hydrogen ın the range 4100-4770 A Certain 
complex structures reported by Kinti are resolved 
into independent Imes | Displacements of Ime com- 
ponents are measured and the observations are con- 
sidered from a theoretical point of view Certam 
groups of P- and R-branch lmes with common initial 
levels are found to be adequately described, as regards 
number and polarisation of components, by a theory 
which is briefly discussed —T Alty The reflection of 
vapour molecules at a hquid surface The rate of 
evaporation from a water surface 1s measured as a 
function of the vapour pressure above the evaporating 
surface By extrapolation to zero pressure the rate 
of evaporation into a vacuum 1s found On compar- 
ing this experimental result with the formula of the 
kimetic theory of gases for the number of vapour 
molecules striking a water surface per second from 
the saturated vapour, ıt appears that only about 
l per cent of the molecules incident on the surface 
are able to enter the liquid 
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PARIS 


Academy of Sciences, Jan 19 —H Douvillé The 
eruptive rocks of the Pic de Rébenacq — André Blondel 
The mmprovement of the present system of electro- 
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magnetic units If the units of EMF and current 
are taken as 10 volts and 10 amperes and the power 
unit as the hectowatt, leaving the ohm and the farad 
unchanged, then such a system contains only 10? and 
10-2in allitselements In the C G S system the new 
prefixes ‘nea’ for 10? and ‘cato’ for 10"? are sug- 
gested The deficiencies of the present system of 
nomenclature are fully discussed —C de la Vallée 
Poussin The conformal representation of multiply 
connexe plane areas — W Vernadsky Isotopes and 
living organisms A discussion of the possibility of 


living organisms possessing the property of separating / 


isotopes, 1n the course of their hfe —Richard Fosse was 
elected a member of the Section of Rural Economy m 
succession to the late A Th Schloesmg, and Eugene 
Fabry correspondant for the Section of Geometry in 
succession to the late M Riquier—A Norden ‘The 
inclusion of the metric and affine theories of surfaces 
in the geometry of specific systems —Rachevsky - 
Congruences with'several dimensions —G Gourewitch 
The divisibility of trivectors and quadrivectors by a 
vector —Mlle Marie Charpentier A certain class of 
Peano points —Basile Demtchenko A mixed problem 
in the rmg—Raphael Salem The necessary and 
sufficient conditions that arbitrary constants An, b, 
should be Fourier coefficients of a function capable of 
summation —Emile Belot "Phe origin and formation 
of Pluto according to the dualisb cosmogony —Gr C 
Mois] Wave mechanics of fields of waves —L 
Bruninghaus. 
hydrocarbons in thin layers A drop of fresh vaseline 
oil, 1nserted between two electrodes 11 » apart, closes 
a 110-volt continuous circuit “ as if 1t were a drop of 
mercury " This conducting state 1s abolished when 
the electrodes are 15 a apart —] M Cork Change of 
wave-length of the X-rays traversmg an absorbing 
medium (observed in the direction of transmission) 
An attempt to repeat some experiments recently 
described by B B Ray (NATURE, 125, p 856) has 
given only negative results, possibly due to the 
different screens employed —]  Dourgnon and P 
Waguet Remarks on certam photometric properties 
of ground and grained glass —] P Mathieu A method 
of measuring circular dichroism —Jean Loiseleur and 
Leon Velluz The association of biochemical con- 
stituents and certain cellulose esters Details of 
technique for preparing membranes contaminar gal = 
lose acetate and casem or otpe— Horns — A Sec. 
and J Aubert ‘The potential of passive iron From 
the results of the experiments described, 1618 concluded. 
that the term ‘ passive iron’ has no absolute mean- 
mg, there are degrees of passivity The film of oxide 
theory of passivation cannot apply ın all cases, since 
the potential of 1ron ymmersed m different oxidising 
agents depends on the nature of the latter —André 
Michel and Pierre Benazet The reheating of rapidly 
tempered steels —P Brauman ‘The alkyl-oxyvana- 
dylsalicylates of alkyls and aryls —Raymond Furon 
The geology of the Gabon (French Equatorial Africa) 
—R Bureau A recording radiogoniometer Its 
application to atmospherics Ranzi’s neon lamp 
method has been modified to record not only the 
variations of the atmospherics but also their direction 
Two diagrams are reproduced —Louis Dangeard The 
lower alge in the Limagne limestone —Jules Amar 
Hydrodiffusion and deadly fogs —Pierre Lavialle 
The stamen in Knautia arvensis The polymorphism 
of the flowers and flower heads —Emile Saillard The 
precipitation of lime by sulphurous acid in sugar 
solutions —Ph Joyet-Lavergne ‘The conditions of 
metabolism permitting the realisation of the change of 
sex —Georges Blanc and Jean Valtis The sensibility 
of Spermophilus callus to experimental tuberculous 
infection —F Dienert and P Etrillard The sterilisa- 
tion of water by metals 


The electrical conduction of hquid ~ 
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Official Publications Received. 


BRITISH 


The Proceedings and Transactions of the Nova Scotian Institute of 
Science, Halifax, Nova Scota Vol 17, Part 4, Session 1929-1930 
Pp xxxinlui-F218-275--xvi (Halfax, NS) 60 cents 

Indian Central Cotton Committee Technological Laboratory Tech 
nological Bulletin, Series B, No 11 Random and Systematic Selections 
of Warp Specimens in Cloth Sampling By Dr A James Turner Pp 
231 (Bombay) 8 annas 

Department of Scientific and Industrial Research Building Science 


Abstracts Vol 3 (New Seres) No 12, December 1930 Abstracts 
M IR ETEIE Pp 411531 (London HM Stationery Office) 
L.ne 


Biological Reviews and Biological Proceedings of the Cambridge 
Philosophical Society Edited by H Munro kox Vol 6, No l, 
January Pp 132 (Cambridge At the University Press } 12« od net 

Southern Whaling Presidential Address delivered at the Anniversary 
Meeting of the Linnean Society of London on the 24th of May 1930 By 
Sir Sidney F Harmer Pp 85163 (London Linnean Society ) 

A List of International Fellowships for Research (Pamphlet No 4 ) 
Pp 223 (London The International Federation of Uni ersity 
Women) Is 

The Indian Forest Records Botany Series, Vol 16, Part 1 Illustra 
tions of Indian Forest Plants Part 2 Five Species of Dipterocarpus 
By R N Parker Pp u+1lo+10 plates (Calcutta Government of 
India Central Publication Branch ) 1 rupee, 1s 0d 

The Hannah Dairy Research Institute Bulletin No 2 Reactors in 
Tubereulin Tested (Licensed) Herds By Alexander B Fowler and Dr 
Norman C Wright Pp 51 (Auchincruive ) 

Empire Cotton Growing Corporation Report of the Execuuve Com 
mittee to be submitted to the Meeting of the Administrative Council on 
February 5th, 1981 Pp 7 (London ) 


FOREIGN 


Library of Congress Report of the Librarian of Congress for the 
Fiscal Year ending June 30,1930 Pp v14-420--12 plates (Washington, 
DC Government Printing Office ) 

Agricultural Experiment Station — Michigan State College of Agrı 
culture and Applied Science Special Bulletin No 204 Investigations 
of Corn Borer Control at Monroe, Michigan By A R Maston and 
C B Dibble Pp 47 Technical Bulletin No 108 Influence of Soil 
Conditions, Fertilizer Tieatments and Light Intensity on Growth, 


Chemical Composition and Enzymic Activities of Sugar Beets By 
James Tyson Pp 44 (Bast Lansing, Mich ) 
Memoires du Musee Royal d Histoire Naturelle de Belgique Memoire 


No 43 Mollusques des coiches à Cyrénes (paléocéne du Limbourg) 
Par Dr Emile Vincent Pp 43--8 planches Memoire No 45 Hydro- 
medusae collected 1n the South-Western Part of the North Sea and in 
the Eastern Part of the Channelin 1903-1914 ByP L Kramp Pp 55 
Mémoire No 46 Etudes sur les mollusques Montiens du Poudingue et 
du Tuffeau de Ciply Par Dr Emile Vincent Pp 1154-6 planches 
(Bruxelles ) 

United States Department of the Interior Geological Survey 
Bulletin 813 D Notes on the Geology of Upper Nizina River, Alaska 
By Fred H Mofht (Mineral Resources of Alaska, 1928) Pp 14-143 
106-+plate 3 15 cents Bulletin 817 Boundaries, Areas, Geographic 
Centers and Altitudes of the United States and the several States, with 
a Brief Record of Important Changes in their Territory and Government 
By Edward M Douglas Second edition Pp vn-+205+12 plates 50 
cents Bulletin 821-A A Graphic History of Metal Mining in Idaho 
By Clyde P Ros (Contributions to Economie Geology, 1930, Part 2 ) 
Pp u-F943-3-plates " 10 cents Bulletin 822 C Bituminous Sandstone 
near Vernal, Utah By E M  Spieker (Contributions to Economic 
Geology, 1930, Part 2) Pp n-F77-1004-plates 7 9 10 cents Bulletin 
824-A Mineral Industry of Alaska in 1929, and Administrative Report 
By PhihpS Smith (Mineral Resources of Alaska, 1929) Pp n4-109 
20cents (Washington, DC Government Printing Office ) 


CATALOQUES 


A Catalogue of Important and Rare Books on Botany, Agriculture, 
Forestry, Fruit Culture, Gardens and Gardening, Herbals, Early Medicine 
and Surgery, Tobacco, Original Water Colour Drawings by Ehret and 
Van Huysum, and an Important Collection of Pamphlets (No 448) 
Pp 148 (London Bernard Quaritch, Ltd ) 

Useful Gardening Books Pp 8  Iast of Gardemng and Botanical 
Books, including Materia Medica, Pharmacy, Perfumery and Scent, etc 
(No 183) Pp.20 (London Dulau and Co, Ltd ) 

Taylors Bee Supplies Pp 44 (Welwyn E H Taylor, Ltd ) 


Diary of Societies. 


fRIDAY, Marcu 13 


INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS (Scottish District 
Meeting) (at City Chambers, Edinburgh), at 1130 A —W B Scott 
The Proposed National Standard Practice for the Employment of 
Stiuctural Steel in Building, as Delegated by the British Steel Work 
Association 

BIOCHEMICAL Society (Annual General Meeting) (at University College), 
at 3—Prof C Lovitt Evans, Chiao Tsai, and F G Xoung A Note 
on the Estimation of Liver Glycogen —R A McCance and H L 
Shipp The Colorimetric Determination of Sodium —E Stedman and 
Ellen Stedman Studies on the Relationship between Chemical Con- 
stitution and Physiological Action Part IIE The Inhibitory Action 
of Certain Synthetic Urethanes on the Activity of Liver Esterase — 
B C J Knight An Electrolytic Method for Poising the Oxidation- 
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reduction Potential of Culture Media —G F Marnan Observations 
on the Physiological Potency of Crystalline Tm hydroxy (Estrin — 
Prof T P Hilditehand J J Sleightholme The Glyceride structure 
of Butter Fats —H R Ing and R N Kekwick A Note on Acyl 
Derivatives of Creatine and Creatinine —1 S Maclean and M S B 
Pearce  Oxidations of Oleic Acid zn vif10 and their Bearing on the 
B1iologie2. Oxidation of Oleic Acid —C Rimington and A M Stewart 
A Pigment from the Sunt (Sweat Fraction) of Raw Sheep s Wool 

ROYAL Socrery or ARTS (Indian Meeting), at 4 30 —Dr H H Mann 
The Tea Industry of India m its Scientific Aspects 

ROYAL ASTRONOMICAL BocrkTY, at 5 —8ir A S Eddington <A Theorem 
concerning Incomplete Polytropes —J Young Occultations of stars 
by the Moon observed at Birmingham University during 1930 —T 
Matukuira Relativity Effect in the Problem of Latitude Variation 
—J Dufay Effect of Atmospheric Absorption in btellar Spectro 
photometry —J H Hindle A New Test for Cassegrain and Gregorian 
secondary Mirrors —V V Narliher The Significance of Bede's Law 
in Relation to Satellite Systems —L H Thomas The Slow Contrac 
tion and Expansion of a Fluid Sphere 11 Stability —S8 Chandra- 
sekhar The Dissociation Formula According to the Relativistic 
Statistics —C S Beals Wave Lengths of Oxygen and Nitrogen Lines 
in the St-llar Region —Royal Observatory, Greenwich OLservations 
of Solar Floccul, made with the Spectrohelioscope during 1940 — 
Dr H H. Plaskett The Formation of the Magnesium b Lines in the 
Solar Atmosphere —B Stromgren Tha Possible Solutions of the 
“ Equations of Fit" on the Standard Model —T G Cowhng Note on 
the Fitting of Polytrope Models 1n the Theory of Stellar Structure — 
A Chancrasekhar The Highly Collapsed Configurations ot a Stellar 

ass 

RoyaL Bocisry or MEDICINE (Ophthalmology Section) (at Middlesex 
Hospital), at 5 —Clinical Meeting 

RovAL Co.LEGE OF SURGEONS OF ENGLAND, at 5 —Sir Arthur Keith 
Demonstration of Specimens illustrating the Anatomy, Physiology, and 
Pathoiogy of the Gssophagus 

RovAL SocrgrY oF MEDICINE (Clinical Section), at 5 30 

MALACOLOGICAL NOCIETY OF LONDON (at Linnean Society), at 6 —H H 
Bloomer On the Anatomy of Brazz@a cf anceyz, Bourguignat — 
J R le 3 Tomlin Two New Species of Rhivstuma —C Oldham some 
Scalariferm Examples of Arzanta arbustorum 

NORTH East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(at Mining Institute, Newcastle upon-Tyne), at 6 —S F Dorey Some 
Factors Influencing the Sizes of Crankshafts for Double Acting Diesel 
Engines 

e ea A OF ELECTRICAL ENGINEERS (London Students Section), at 
615 —C J F Tweed Aspects of the Transmission and Reception ot 
Still Pictures 

INSTITUTF OF FUEL (North Western Section) (at Engineers Club, Man- 
chester) at 7 —Dr G E K Blythe ‘The Industral Application of 
Pulverised Fuel 

IxsriTUTICN oF LocoMOTIVE ENGINEERS (Manchester Centre) (at 
Literary and Philosophical Society, Manchester) at 7—Dr E G 
Ritchie Steam Storage in Relation to the Locomotive 

OIL AND COLOUR CHEMISTS’ ASSOCIATION (Manchester Section) (at Milton 
Hall, Manchester), at? —Dr F A Mason Recent Lines of Advance 
in Lake and Pigment Chemistry 

JUNIOR INSTITUTION OF ENGINEERS, at 7 30 —L Clegg Phenol Formalde 
hyde Moulding Compositions, Manufacture and Use 

SOCIET} or OHEMIOAL INDUSTRY (Chemical Engineering Group) (at 
Chemiczl Society), at S—W J Rees The Manufacture of Lime 

ROYAL INSTITUTION OF GnEAr BRITAIN, at 9 —J C Squire Parody 





SATURDAY, Marci 14 


INTERNAT ONAL Soct&TY OF LFATHER TRADES GHEMISTS (British Section) 
(at Unversity, Leeds), at 104A w —R F Innes Determination of 
Water n Vegetable Tanned leather —Dr A C Russ Newand Im- 
proved Method of Moisture Determination and its Application to 
Leather —Dr D Burton Note on the Determination of Moisture in 
Leather —H G Bennett and others Discussion on Mineral Acids 
in Vegetable Leather --Demonstration of a New Form of Tintometer, 
by Dr J G Parker 

Roy Ar INSTITUTION OF GREAT a as at 3—Lord Rutherford Recent 

searches on the Alpha Rays (2 

neue PRYOHOLDdIGEE Society (at Royal Anthropological Institute), 
at 330 —R Sedgewick A Brief Restatement of the Case for Psycho- 
logical Hedonism and an Examination of some Fundamental Concepts 


in Affective Psychology 


MONDAY, Marca 16 


VICTORIA INSTITUTE (at Central Buildings, Westminster), at 4 30 —Col 
F C Molesworth History of Practical Astronomy 

ROYAL GEOGRAPHICAL Society, at 5 oa A Lewis The Effect of Wave 
Incidence or the Configuration of a Coas 

Rovat “COLLLAK OF SURGEONS or Enauanp, ab 5—C E Shattock 
Demonstrat'on of Specimens illustrating Affections of the Kidney 

INSTITUTION OF MECHANICAL ENGINEERS eas Section), at 6 45 — 

Heavy Oil and Diesel Engines (Lecture 

eae OF CREME INDUSTRY (Edinburgh and East of Scotland 
Section) (Annual General Meeting) (at 30 York Place, Edinburgh), at 7 
—pr H Hepworth Invention in Chemical Industry 

INSTITUTION OF ELECTRICAL ENGINEERS (Informal Meeting), at 7 —Dr 
A Rosen and others Discussion on Some Difficulties in AC Bridge 

ra t . 
joe UE ELECTRICAL ENGINEERS (eger and North Wales 
tre) (at Liverpool University), 8 

Mates pated hie Exc ier rs (Tees Side Sub Centre) (at Cleve 

land Technical Institute, Middlesbrough, 2 a —B Leggett The 
“ ical Applications of Electrici 

Suey Toone Gociery Gt Technical School, Shipley), at 7 30 — Prof 
Barker South Africa its Sheep and Wool (Lecture) 

ROYAL lxsrITUTE OF BRITISH ARCHITECTS, at 8 —C R Peers The Tregt- 


ment Jf Old Buildings 


428 


Roya Society or Arts, at 8 —Capt A G D West The Recording 
and Reproducing of Sound (Cantor Lectures) (2) 
NN SocreTY (at 20 Grosvenor Gardens, 8 W 1), at 8 15 —Study 
irele 
TUESDAY, Marcu 17 


ROYAL COLLEGE OF PHYSICIANR OF LoNDoN,ató —Dr M Critchley The 
Neurology of Old Age (Goulstonian Lectures) (3) 

ROYAL INSTITUTION oF GREAT BRITAIN, at 515—Dr C D Darlington 
The Cytological Theory ot Heredity and Variation (2) 

ROYAL Society OF MEDICINE, at 5 30 —Genera! Meeting 

MINERALOGICAL Society, at 5 30 —A J P Martin On a New Method 
of Detecting Pyro electricity —Dr D R Granthamand F Oates On 
the Mbosi Meteoric Iron, Tanganyika Territory —Dr b R Nockolds 
On the Dhoon (Isle of Man) Granite a Study of Contamination — 
A G MacGregor On Clouded Felspars as a Result of Thermal Meta 
morphism —C N Ferner On the Residual Liquids of Crystalheng 
Magmas 

ZOOLOGICAL Society or LONDON, at 530—Dr R Broom On the 
Pygocephalus like Crustacean of the South African Dwyka —Dr P R 
Lowe On the Anatomy of Pseudocalyptomena and the Occurrence of 
Broadbills (Eurylemidza) in Africa —J St Leger A Key to the 
Families and Genera of African Rodentia —B W Tucher (e) Note 
on à Skull of sus gargantea Maller, in the Cambridge Museum, (b) On 
the Occurrence of Rana graca at Small Altitudes in the Naples 
District, with some Observations on Habits 

INSTITUTE OF METALS (Birmingham Section) (in Chamber of Commerce, 
Bumungham), at 7—Dr C J Smithells The Metallurgy of Some 
of the Rare: Metals 

ROYAL SOCIETY OF MED!cIND (Pathological Section) (Annual General 
Meeting), at 8 


WEDNESDAY, Marca 18 


GEoLoarcAL SocirTy or Lonpon, at 5 30—W B R King A Fossil 
ferous Limestone Associated with Ingletonian Beds at Horton in 
Ribblesdale, Yorkshire —Prof O H  Schindewolt On the Septal 
Development and the Genotype of the Coral Genus Petra: Munster 

ROYAL MicroscoricaL Socirry (at B M A House, Tavistock Square), at 
930—Dr W E Coohe and C F Hil Mieroscopieal Studies in 
Pernicious Anema. (3) The Macropolyeyte, (4) Nuclear Degeneration 
in Blood Stream Cells —F G Wood Micro poluising Crystals and 
their Projection 

NEWCOMEN Society (at Caxton Hall), at 530—J G H Warren John 
Nuttall’s Sketch Book and Notes on Wrought Iron Detail for Early 
Locomotives 

ÖVERHFAD LINES ASSOCIATION (at Institution of Electrical Engineers), at 
5 3 —W C Bexon and others Discussion on Overhead Line Diff 
culties 

LIVERPOOL ENGINEERING SOCIETY (at 9 The Temple, Liverpool), at 6 30 — 
G S Baker Horse power of Ships as Affected by Rudders and Pro 
pellers—R F Leggat Notes on Water Power Dev elopment in Canada 

INSTITUTION OF ELECTRICAL ENCINFERS (Shethe d Sub Centre) (at Royal 
Victoria Hotel, Sheffield), at 7 30 —W Redmayne Cable Fault Local 
sation by Telephone Methods 

LEICESTER LITERARY AND PHILOSOPHICAL SOCIETY (Botany and Biology 
Section) (jointly with Leicester Branch of British Empire Naturalists’ 
Association) (at Leicester Museum), at 7 30 —Mr Bastard Why is 
there no Darwinian Morahty ? 

ROYAL METEOROLOGICAL SOCIETY, at 7 30 —Commandor E C Shankland 
Navigation from Viking Period to Present Day in Relation to Science 
and Meteorology (G J Symons Memorial Lecture) 

PO Long SOCIETY (at University College), at 8 —À M Hocart Caste 
in Fiji 

LEICESTER LITERARY AND PHILOSOPHICAL SOCIFTY (Chemistry Section) 
Qn College of Technology, Leicester) at 8 —Dr G Lawton Some 
Metallurgical Problems in the Electrical Industry 

ELECTROPLATFRS' AND Depositors’ TECHNICAL SoCIPTY (at Northampton 
Polytechnic Institute), at 815 —A W Hothersall Some Investiga 
tions in Copper Deposition 

ROYAL SOCIETY or ARTS, at 8 30——Lt Gen Sir William Furse 
Aspects of Inter Imperial Trade (Trueman Wood Lecture) 

SOCIETY oF GL4ss TECHNOLOGY (at Stourbridge) 


Some 


THURSDAY, Marcu 19 


LINNEAN Society OF LONDON, at 5 —Prof J Stanley Gardiner Photo 
synthesis and Solution in the Building of Atolls —Dr Max Bernhauer 
and Dr H Scott Coleoptera, Staphylinide of Abyssinia 

ROYAL CoLLEGL OF PHYSICIANS OF Lonpon, at 5 —Sir William Willcox 
Toxic Jaundice (Lumleian Lectures) (1) 

ROYAL INSTITUTION oF GREAT BRITAIN, ab 5 15 —Prof J B 8 Haldane 
Respiration (5) 

INSTITUTION OF MINING AND METALLURGY (ab Geological Society), at 5 30 

CHILD Stupy Society (at Royal Sanitary Institute), at o —Miss Marion 
Richardson Childiens Drawings 

RoyAL AFRONAUTICAL Socr&rv (at Royal Society of Arts), af 6 30 —Dr 
W Hoft Research m the Berlin Technische Hochschule 

ILLUMINATING ENGINEERING SociETY (at Institution of Electrical En 
gmeers), atb'/ —H T Young Modern Domestic lighting 

INSTITUTE OF RUBBER RESEARCH (at “ Manchester Ltd ’, Manchester), at 
7 —S A Brazier Some Problems m Sponge Rubber Manufacture 

SOCIETY OF OHEMICAL INDUSTRY (Bristol Section) (Annual Meeting) (at 
Unrversity, Bristol) at 7 80 — Chairman's Address 

CHEMICAL Soctery, ab 8—F M Roweand A T Peters A New Reac- 
tion of Certain Diazosulphonates Derived from 8 nvphthol-l sulphonie 
Acid Part IV The Constitution of the Condensation Products of 
Diazo compounds with 8 naphthol Derivatives Substituted in the 
I position —F M Rowe, Miss E Levin, and A T Peters A New 
Reaction of Certain Diazosulphonates Derived from B naphthol-l 
sulphonic Acid Part V The 4’ nitro- and 4'amino derivatives of 
4-methyl-3 phenylphthalaz l-one —F M Rowe and © Dunbar A 
New Reaction of Certain Diazosulphonates Derived from B-naphthol 1 
sulphonic Acid Part VI Preparation of Phthalazme, Phthalazone 
and Phthalimidine Derivatives from 2 6 dichloro 4 mtroanuine — 
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F M Rowe and N A Williams A New Reaction of Certain Diazo- 
sulphonates Derived from £ naphthol 1 sulphonic Acid Part VII 
Preparation of Phthalazine, Phthalazone and Phthalimidine Deriva- 
tives from 2 6 dibromo 4 nitroaniline —K N Menonand R Robinson 
Strychmne and Brucine Part XII The Constitution of Dinitro- 
strycholearboxilic Acid 

Roya. Socirty or TROPICAL MEDICINE AND HYGIENE (at Royal Army 
Medical Co.lege, Grosvenor Road, S W ), ab 8 15 —Laboratory Meeting 

HanvkrAN Sociery or LONDON (at 11 Chandos Street, W 1), at $ 80 —Sn 
Percy Sargent The Romance of the Pituitary Gland 

BRITISH INSTITUTE OF RADIOLOGY (at 32 Welbeek Street), at 8 30 


FRIDAY, Marcu 20 


Paysicau Society (at Imperial College of Science) (Annual General Meet? 

we at 5 —Presentition of Duddell Medal, 1930, to Sir J Ambrose 
emin 

ROYAL C PEE INSTITUTE (at: Technical College, Lincoln), at 5 —L O 
Need ind others Discussion on Houseboats on Inland Waterways —S C 
Baggott and others Discussion on Refuse Collection and Disposal 

ROYAL COLLEGE OF SURGEONS or ENGLAND, at 5 —Su Arthur Keith 
Demonstration of the Anatomy and Nerve Supply of the Diaphragm 

INSTITUTION UF MECHANICAL ENGINFFRS, at 6 —R S Allen and W E W 
Rau ston Modern Methods of raising Water trom Underground 

ources 

NonTH Hast COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS (at 
Minirg Institute, Newcastle upon Tyne), at o —T Millein Corrosion 
with Reference to Boilers 

INSTITUTION OF ELECTRICAL ENGINEERS (Meter and Instrument Section) 
(Informal Meeting), at 6 30 —W Lawson and others  Disewssion on 
Should the Bottom Bearings of Meters be Ouled?—W Holmes and 
others Discussion on Are Cobalt Steel Magnets Desirable for Use as 
Permanent Magnets for Inst1uments?—Lt -Col K Edgcumbe and F 
Hope Jones Discussion on Are Synchronous Motors or Clocks More 
Suitable for Time Sersice?—J W Record and W Phillips Discussion 
on Are Long Scales Preferable to Short in Indieating Instruments ? 

INSTITUTE OF CHEMISTRY (Manchester Section) (Annual General Meeting) 
(at “Manchester Ltd , Manchester), at 7 —Prof R M Cayen Lecture 

INSTITUTION OF ELECTRICAL ENGINEERS (Meter and Instrument Section), 
at 7 —Informal Discussion 

INSTITUTION OF MECHANICAL ENGINcERS (jointly with Institution of 
Automobile Engineers) (at Merchant Venturers’ Technical College, 
Brist 1), at 7 —Dr J S Davies An Experimental Investigation into 
Induction Conditions, Distribution and Turbulence in Petrol Engines 

SOCIETY OF CHEMICAL INDUSTRY (Newcastle Section) (at Armstrong 
College, Newcastle upon Tyne), at 7 30 —H W Howes Pyrex Glass, 
its Properties and Application 

JUNIOR INSTITUTION OR ENGINEERS, at 7 30 —W S Roberts Some Token 
Systems of Railway Signalling 

Roya Socizxty or MEDICINE (Electro-Therapeuties Section), at 8 30 — 
Dr Chalmers Watson Radiation in Relation to Human and Animal 
Life 

ROYAL INSTITUTION OF GR&AT BRITAIN, at 9 —Prof E N daO Andrade 
Sound Sand, and Smoke New laght on Old Problems 

GEOLOGISTS’ ASSOCIATION (North East Lancashire Group) (at Technical 
College, Blackburn) —J Ranson The Structure of the Alps (Lecture) 


SATURDAY, Marcu 21 


INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS (Yorkshire and North 

' Western Districts) (at College of Technology, Manchester), at 2 80 — 
Dorman, Lor g and Co, Ltd The Building of the New Tyre Bridge, The 
Building of Imperial Chemica] House, and The Sydney Harbour Bridge 

MATHEMATICAL ASSOCIATION (at Bedford College), at 3 —S Inman 
Contracted Methods in Arithmetic 

ROYAL INsTiTLTION OF GREAT BRITAIN, at 3 —Lord,Rvthenord Recent 

Researches on the Alpha Rays (3) 


PUBLIC LECTURES. 


FRIDAY, Marcu 13 


BRITISH MEDICAL ASSOCIATION (Tavistock Square), at 8 —Prof E 
Mellan») Diet and Health (Sir Charles Hastings Lecture) 


SATURDAY, Marca 14 


HoRNIMAN Museum (Forest Hill), at 330 —D Martin Roberts 
in the Augustan Age 


London 


MONDAY, Marcu lo 


KiNaG's COLLEGE, LONDON, at 5 30 —Prof K S Lashley Pioblems in the 
Physiology of Behaviour (Succeeding Lectures on Mu 18 and 19 ) 

UNIVERSITY COLLEGE, at 5 30 —Prof B Brouwer The Centri] Nervous 
Sy stem curious Lecture on Mar 17) 


TUESDAY, Marcu 17 


University CoLLEGE HosPiTAL MEDICA: ScHoOoL, ab 515 —Dr C H 
Audrewes Immunity in Virus Diseases (1) 


WEDNESDAY, Marcu 18 


Lonpon ScHooL or HYGIENE AND TROPICAL MEDICINT, 26 5—Lt Col 
G E F Stammers Tropical Hygiene for Men and Women proceeding 
to the Tropics (Succeeding lectures until Mar 27 ) 

Kine’s CoLLEGE, Lonnon, at 530 —Dr V T Harlow The Great Age of 
Discovery The Search for El Dorado 


FRIDAY, Marcu 20 


INSTILLTION OP PROLESSIONAL CIVIL SrRvANTS (14b Chartered Surveyors’ 
Insfitution), at 530—C S Wright The Seientific Purposes ot 
Antarctic Exploration 


SATURDAY, MARCH 21 


Horniman MusEUM (Forest Hill), at 330 —J E § Dallas 
Iafe in Alpine Districts 


Peasant 
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The Study of British. Archæology. 


RCHZOLOGICAL studies, hke many other 

things, have changed greatly since the Wai 
They have now passed definitely and finally from 
the province of the antiquarian and the dilettante 
In Great Britain, science, at least m certain of its 
branches, has always been the playground of the 
amateur, and archeology perhaps more than any 
other of these studies, except perhaps astronomy, 
owes much to his efforts But long before the War 
it had been made evident that archeological ex- 
ploration demanded more than merely the oppot- 
tumty and the means—for digging 1s an expensive 
business—to open up a burial mound or a pre- 
historic settlement It needs but a glance through 
the pages of an archeological publication with a 
long run, such as Arch@ologia, for the last thuty 
or forty years, to appreciate the vast amount of 
excellent work that has been done in Great Britain 
on thoroughly sound lies by men who were scien- 
tific ın method if in status they were amateur 

Excellent as this work was, too often 1ts outlook 
was restricted and its interest confined to one 
aspect or to one type of problem To-day, 16 may 
seem scarcely credible that in the last decade 
of the mneteenth century the British Association 
appointed a committee to ensure the record and 
preservation of objects not of Roman or Romano- 
British ougin found in the excavation of Romano- 
British sitesin Britain In spite of the inte1est that 
has been taken ın Roman antiquities in Britain— 
an interest which has been alive literally for cen- 
turies—we still know httle of the relation of British 
settlement and Roman site—less mdeed than of 
almost any other question in British archeology , 
and 1t 1s only now that mvestigations at St Albans, 
Colchester, Llanmelin, and one or two other sites 
are gradually accumulating the needed evidence 
In some phases of prehistoric archeology the avail- 
able material along certain lines ıs plentiful, along 
others, certainly of no less importance, 1t may be 
scanty, or even entirely lacking 

It 1s not without significance that archeologists 
are now prone to speak of ‘ prehistory ’; perhaps 
even more than they use the term ‘prehistoric 
archeology’ The change may be one of orienta- 
tion only , but it 1s a change which carries with it 
many implications The view has become broadei 
It 1g no longer adequate to study a site per se, to 
assign 16 to 16s period, or even to seek analogies of 
detail elsewhere The prehistouian must look to 
its geographical and cultural relations, and his aim 
is rather to assign ıb to its proper place as an 


-A- 


& 


430 NATURE [Marcu 21, 1931 


index of eultural development and movement His can be carried out anywhere, might be combined 


method 1s synthetic rather than analytic with a systematic archeological survey of the 
This change in point of view ın the study of | country ? 
British archeology to-day was foreshadowed before It requires no more than a superficial view of 


the War So long ago as the beginning of the | the present situation of archeological studies in 
present century, Lord (then the Hon J ohn) Aber- | Great Britain to see that the need of the moment 
cromby in his studies of bronze age pottery com- | 1s synthesis and organised research—investigation 
bined a detailed examination of form and ornament | along hnes on which information is least adequate 
with a broad view of distribution and the inferences | This involves a mobilisation of information and 
to be drawn therefrom as to cultural and racial | co-operation between the various archeological 
movement, a piece of work which for many years | interests throughout the country In Northern 
had a marked effect on the work of British archzeo- | Ireland, as noted elsewhere in this issue, à move- 
logists and of which the full force Is not yet spent ment has been imtiated to record all ancient 

At the same time, in the study of archeology, | monuments within a certam area, with all obtain. 
or rather prehistory, on the Continent, beginning | able information concerning them — Similar records 
with the Mediterranean area, much attention had | for England, Scotland, and Wales are eminently 
been devoted to questions of distribution, inter- desirable They would form an admirable basis 
relationship, and cultural and racial movement In | for the fuller archeological survey which we feel 
these studies, British archeologists had no small a necessity for any real advance m archeological 
share , but when they turned to their own country, | studies In the meantime, the Congress of Archao- 
in working out their problems, they found lament- logical Societies has published the first report of 
able gaps 1n the evidence questions of distribution | its Research Committee, which was appointed in 
had scarcely been attacked, and there had been | 1929 We commend this most valuable document 
but few attempts to co-ordinate information A to all who are interested m archzological studies , 
1ecent writer has directed attention to how little, | for the Committee, m advocating a policy of co- 
relatively, 1s really known of the Iron Age in operation and organised research, has enumerated 
Britain for each period of prehistory the problems which 

Fundamentally the problem, to a great extent, 16 will be the task of research to solve 
1$ one of distribution A great advance was made 
immediately after the War by the appointment of 
an archaeological officer to the staff of the Ordnance 
Survey Department This has assured greater at- 
tention and care m the recording of certain classes 
of antiquities, but the real need is for a whole 
series of maps 1ecording the location of all classes 
of antiquities This covers only what 1s already London, of forty years ago, bas everything 
known How much may yet remain to be dıs- | to commend ıt The new editor-in-chief, Sir Hubert 
covered is incalculable, but the aeroplane has | Llewellyn Smith, quotes very aptly from Charles 
ievealed possibilities To ıt we owe Woodhenge | Booth on his title page — Comparisons with the 
Here the aeroplane brought to the knowledge of | past are absolutely necessary to the comprehension 
the archzological world a new and unsuspected | of all that exists to-day , without them we cannot 
type of prehistoric monument, and this 1s one penetrate to the heart of things" The orginal 
only of the discoveries for which we are imndebted Survey, which began to appear ın 1889, was the 
to the Royal Air Force Within the last few days, | work of one rich, enlightened, and benevolent man 
aerial photographs taken in the course of mihtary | It has now been taken up again by a combination 
exercises have revealed four previously unknown | of public bodies, centring m the London School of 
temporary camps along the line of Hadrian's Wall Economies, and under the direction of the some- 
between Wallsend and Gilsland, and indications at | time Permanent Secretary of the Board of Trade 
Housesteads and Chesters pomt to civilian settle. | The change is significant of the vast advance in 
ment of a size and plan not previously suspected | organisation and socialisation which has taken place 
More important ın the present connexion 1s ıt that | in the interval This introductory volume testifies 
these photographs suggest the hnes of future re- | to many other changes in the lfe of the people 
search Is ıt too much to suggest that training | of London, and the pleasantest thought, after 
for the Royal Aur Force in an photography, which ! reading ıt, 1s that, on the whole and m almost every 
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The New Survey of London. 


The New Survey of London Infe and Labour Vol 
l Forty Years of Change Pp xv +438 (Lon- 
don P S King and Son, Ltd , 1980) 17s 60d 


YHIS continuation of Charles Booth’s Survey of 
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measurable aspect, the people of London are better 
off than when Charles Booth first surveyed them 

The various signs of this improvement, and the 
fundamental causes for them, are, as we might 
expect, either directly scientific or akin to science 
We may distinguish three or four Furst, the ın- 
crease ın organisation and its better direction to 
social ends Alhed with this must be mentioned 
the organisation of the workpeople, which has been 
the chief agent 1n securing their substantial rise in 
wages Next must be placed medical and sanitary 
science, which has ın the period made London by 
far the healthiest of the great cities of the world 
Lastly—put first ın importance by some of the 
contributors to the volume—comes the general 
elementary education of the people, which has 
been successfully enforced by an admirable civic 
organisation So successful has this been that for 
the most part compulsion 1s now unnecessary , 
both parents and children now accept the school 
law as part of the law of Nature, and the latter are 
enthusiastic about ıt 

On each of these aspects a few words may give 
some idea of the contents of this most carefully 
executed and inspiring volume 

Organisation, especially as applied to transport, 
is probably the factor which has made the most 
palpable change ın London in the forty years Our 
whole present system of underground trains, with 
electric buses and trams, has been evolved in this 
time [tis the best in the world, and has altered 
the conditions of hfe more than any other single 
factor Quicker transit, over longer distances, has 
taken the bulk of the population into fresher air 
and less crowded surroundings The change has 
also opened the eyes of the public to the intolerable 
legacy of the slums which remain 

The rise ın wages and the lowering of hours of 
work are treated in great detail and with strictly 
corrected statistics Broadly speaking, and allow- 
ing for the rise 1n the cost of living, the workmen of 
London are 30 per cent better off than when the first 
Survey was published , and they gain this 30 per 
cent for a working day of about an hour less 1n dura- 
tion The so-called ‘ unskilled ' have gained propor- 
tionately the larger part, but the advance 1s general 

The use made of this creased leisure and means 
is treated rather summarily in this introduction, 
and we shall look for a more thorough account later 
on But on two other aspects the reporters are em- 
phatic These are health and education The ım- 
provement im public health 1s so remarkable that 
we must give a few of the figures Simce 1880 the 
death-rate per thousand has been nearly halved, 
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having gone down from a httle more than 20 per 
thousand to a little less than 12 In the case of 
infants, the decrease 1s far greater, for the death- 
rate per thousand for them was m 1880 about 150, 
and had been more, while in the latest returns 
included in this book ıt has fallen to 68 Dr 
Wheatley, who 1s quoted on this subject, attributes 
the improvement mainly to the growth of an 
educated public opimion “The saving of child- 
hfe came about as soon as a generation which had 
passed thiough the primary schools had become 
the parents of a new generation " No doubt the 
accompanying fall in the birth-rate accounts for a 
good deal in this result Having fewer children, 
mothers are freer and more determined to take 
the utmost care of those they have But it 1s 
shown by the statistics that the 1mprovement had 
begun. before the fall in the rate, and many points 
in child-welfare have been sedulously inculcated 
in recent years by all sorts of beneficent organisa- 
tions outside the schools 

If one 1s to eriticise at all, ıt would be that the 
reporters are inchned to be somewhat too optim- 
istic with regard to the level of education and the 
direct result of school-teaching Two of their con- 
clusions suggest this remark One ıs the state- 
ment, sometimes explicit and oftener implied, that 
we have now achieved an ‘educated’ population in 
London, 1f not an educated democracy as a whole 
This surely puts the advance far too high A 
special inquiry, as careful and expert as this, into 
the education of the people of London would be a 
valuable and enlightening thing It would, one 
fears, lead to a rather less roseate picture than 1s 
given of the definite and measurable improvements 
in health, wages, and transport Connected with 
this point, one 1s 1nchned to surmise that the great 
improvement in the mortality statistics 1s more 
largely due to better sanitation and health ad- 
ministration, as well as the rise 1n the standard of 
living, than to the education provided by the 
schools But the subject obviously 1s a very com- 
plicated one, and no one would wish to lessen the 
credit due to the teachers and to the education 
service generally, which, as organisation, 1s perhaps 
the most admirable thing which Great Britain has 
carried through 1n the time of this review 

Three blots disfigure the otherwise bright tableau 
which ıs unfolded One, the most conspicuous, Is 
what 1s commonly known as ‘Poplarism’ En- 
tarely within this period, the habit has grown up in 
certain large areas, both m London and elsewhere, 
of treating poor law relief as an habitual resource, 
in place of, or in supplement to, wages The 
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growth of this evil and the recent efforts to stem it 
are faithfully described The second, less ram- 
pant, but significant and disturbing, 1s the increase 
of certain classes of sexual offences amid a general 
and very considerable fall m crime The third, 
directly connected with the growth of motoring 
and possibly with the employment of the police in 
controlling motor traffic, ıs an mcrease ın burglary-— 
not, as 18 sometimes supposed, in the London area 
itself, but in the surrounding belt which may be 
reached, raided, and left by the motor bandit 
This 1s one of the incidentals of a scientific advance, 
and still leaves us well behind Chicago 
F S MARVIN 
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The Life-Work of Francis Galton 

The Infe, Letters and Labours of Frances Galton By 
Prof Karl Pearson Vol 3a Correlation, Per- 
sonal Identification and Eugenics Pp xiv +440 
+44 plates Vol 3b Characterisation, especially 


by Letters Index Pp vi+441-673+18 plates 
(Cambridge At the Umversity Press, 1930 ) 
69s net 


"Tq completion of this great “ Life" of a great 
man 18 an achievement, and we wish to express 
what all interested must feel, that the hbrary of 
science has been enriched in a very noble way We 
venture to congratulate Prof Karl Pearson on the 
success of his undertaking, he has given us a 
painting bya master No doubtit has been a labour 
of love and not without the artist’s joy , but ıt has 
meant many years of strenuous sifting and appreci- 
ating and arranging to elaborate this worthy record 
of the hfe and work of one of the most notable 
pioneers in the history of civilisation Therefore, 
if we may be a mouthpiece, we would simply thank 
Prof Pearson for this monumental work, surely 
never excelled in completeness, accuracy, insight, 
and keen judgment flashing hke a two-edged 
sword We have to congratulate our science that 
such a biographer was available and willing, for no 
one else could have summed up Galton’s labours 
with such competent authority or pictured the man 
with such sympathetic understanding 
On the whole, we suppose, we should be glad 
that 1t has been possible to complete the work on 
the same grand scale throughout, and it 1s some- 
thing to be proud of that wise generosity has helped 
to make ıt possible In these two concluding parts 
(vols 3a and 3b) there are 673 pages and 59 plates, 
besides beautiful frontispreces—the whole a great 
credit to the Cambridge University Press The 
volume is expensive , but good value for the money 
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What the biographer says ın this connexion 1s of 
refreshing interest He points out that he has 
devoted to his task much of his time for twenty 
years, and that he made up his mind from the outset 
that the biography should be done to satisfy him- 
self and without regard to traditional standaids, to 
the needs of publishers, or to the tastes of the read- 
ing pubhe “JI will paint my portrait of à size and 
colouring to please myself, and disregard at each 
stage circulation, sale or profit " There 1s a delight- 
ful breeze about this—a suggestion of one of the 
great masters and the publication has been ac- 
complished Our only regret 1s that the price of 
volumes so monumental and magnificent is pro- 
hibitive for most of us—especially perhaps for those 
with youth on their side, who are naturally attracted 
to new movements, such as the one to which Galton 
gave so much of his pioneering energy 

The biographer’s second reason for being anything 
but apologetic for the size and splendour of his 
volumes is that ıt seemed to him well worth while 
to gather together, once for all, everything that 
contributed towards a complete appreciation of 
Galton’s labour and thought Ina short tıme, verifi- 
cation becomes difficult and documents disappear , 
so Prof Pearson resolved to preserve in permanent 
form allthatisessential ‘ In the centuries to come, 
when the principles of eugenics shall be common- 
places of social conduct and of politics, men, what- 
ever their race, will desire to know all that 1s 
knowable about one of the greatest, perhaps the 
greatest scientist of the nmeteenth century " So 
be ıt, and then gratitude will be added to ours 
What is needed, however, since these dignified 
volumes are frankly too expensive for first-class 
minds with third-class purses, 1s the preparation of 
a relatively small volume, hike the recently pub- 
lished admirable appreciation of Erasmus Darwin, 
available to all who wish to learn what this great life 
has to teach , and if the veteran biographer cannot 
do ıt himself, he has not to look far for one who can 

In vol 3a we find (1) an account of Galton’s 
work on correlation and the application of statistics 
to the problems of heredity , (2) a discussion of 
what Galton did with reference to finger-prints , 
and (3) the story of the last decade of his life and 
the concentration of his many endeavours to make 
eugenics an ideal for educated men and women 
Vol 3b 1s devoted to characterisation, especially 
by means of letters Both volumes are generously 
and beautifully illustrated 

We wish to refer briefly to a question of terms 
used m reference to eugenics If eugenics be “ the 
study of those agencies which under social control 
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may improve or impair the racial qualities of future 
generations, either physically or mentally "', 16 does 
not seem to us that anything 1s gamed by calling 1t 
a ' creed ’, still less ‘ a religious faith’? But Galton 
was very strongly of the opposite opinion He con- 
sidered various definitions, and affirmed that “ the 
direction of the emotions and desires towards a 
furtherance of human evolution, recognised as 
rightly paramount over all objects of selfish desire, 
justly ments the name of a rehgion" His bio- 
grapher corroborates this usage, for he writes 
“ Man has learnt how to breed plants and most 
inferior forms of life that are of service to him He 
has yet to learn how to breed himself When he has 
studied heredity and environment in their influence 
on man, the application of the laws thus found to 
the progressive evolution of the race will become 
the religion of each nation Such 1s the goal of 
Galtonian teaching, the conversion of the Darwinian 
doctrine of evolution into a religious precept, a 
practical philosophy of hfe Is this more than say- 
ing that ıt must be the goal of every true patriot ? "' 
This last question ‘ hits the nail on the head” The 
eugenic ideal of improving the human breed 1s a 
goal, an aim, an ambition, but ıt 1s scientific, not 
religious There 1s nothing mystical about it, as 
here 1s ın all religious activity according to the 
eat majority of its competent students We 
nould not have lingered over this point did not the 
usage sanctioned by Galton and Pearson, both so 
nearly perfect in precision, seem to us to be some- 
what of a hindrance to the diffusion of the eugenic 
ideal or am That the eugenic endeavour should 
come to have an intensity comparable to that of a 
high religious aspiration is indeed our hope and 
prayer , but that is not the question before us 
As we read the story of Galton’s life and labours, 
and recall what we read 1n the previous two volumes 
a good many years ago, we cannot repress a feeling 
of almost embarrassing admiration For Galton was 
a genius, 1n the sense that he had abilities of unique 
pattern and at a high power of mtensity, yet all 
regulated by indefinable wisdom, by magnanimity, 
and by a great landhness Having had unforget- 
table experience of this characteristic kindliness, we 
can understand in some measure the feelings of 
those who stood around Galton’s grave in Claver- 
don churchyard m January 1911 “ What we felt 
deeply was the personal loss of that gentle, affec- 
tionate, and modest nature, generous in thought 
and in practice, here bestowmg an idea and there 
a helpful hand, rarely saying a harsh word, and 
often moderating the acerbity of others , taking life 
earnestly, but with a saving sense of humour, he 
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would have been of earth’s elect even if he had 
never achieved high rank in science It was the 
loss of that ever-flowmg spring of understanding 
human sympathy that we felt most bitterly " What 
an outstanding argument for eugenics the man was ! 

On those quahfied to judge, Galton's work has 
left the impression of a mind of the first rank, 
and there was a characteristic freshness, retained 
throughout hfe, which enabled him to illumine 
whatever he touched We must think of his contri- 
butions to medicine, evolution, anthropology, geo- 
graphy, psychology, heredity, and statistics—show- 
ing a marvellous many-sidedness To this quality, 
so convincingly documented in these volumes, the 
biographer playfully referred when he took the 
chair at Galton’s famous address to the Sociological 
Society in 1904 on “ Eugenics, its Definition, Scope, 
and Aims” “If I wanted to know how to put a 
saddle on a camel’s back without chafing him, I 
should go to Francis Galton , 1f I wanted to know 
how to manage the women of a treacherous African 
tribe, I should go to Francis Galton , i1 I wanted an 
instrument to measure a snail—or an arc of latı- 
tude—I should appeal to Francis Galton If I 
wanted advice on any mechanical, or any geograph1- 
cal, or any sociological problem, I should consult 
Francis Galton’? And it was not m the least that 
he was an incarnated encyclopedia, 16 was rather 
that he hac unusual fertihty, lucidity, and elasticity 
of mind—an ever-youthful mind, save that ıt grew 
wise 

It is nos for us to pay compliments to the 
distinguished contmuator of the work of a gieat 
initiator, but in our position for the moment as re- 
viewer we must be allowed to express our admira- 
tion at the perspective and proportion that mark 
these volumes Amud the manifoldness of 1ecorded 
achievement, there 1s no crowding or jumble , and 
this 1s the reward granted to an artist who mixes 
his paints with brains “ There was a unity under- 
lying all Galton's varied work which only reveals 
itself when, after much inquiry and retrospection, 
we view 16 as a whole and with a spirit trained to its 
modes of thought Twenty years of almost con- 
tinuous reflection on Galton’s labours have enabled 
me to see, using his own words, the whole as a 
‘permanent panorama, painted throughout with 
equal colours’, and to giasp better how great 
diversity of production may nevertheless be con- 
sistent with a marvellous unity 1n the main aim of 
a hfe” For the dominant and unifying idea of 
Galton's hfe's work was “‘ to measure the influence 
of heredity on the mental and physical attributes of 
mankind, in order that a true knowledge of natural 


Ml 


434 


inheritance might enable man to lft himself to a 
loftier level" 

In our judgment, Francis Galton should be for 
ever memorable (1) as a vindicator of the róle of 
statistics (in the broad sense) as an organon of re- 
search, and (2) as one of the three founders of the 
science of heredity Darwin had indeed shown that 
the facts of heredity are amenable to scientific 
treatment, but the three men who laid the founda- 
tion-stones of genetics—the science behind eugenics 
—were Galton, Mendel, and Weismann, each with 
his characteristic contribution —b10metrio, experl- 
mental, and cytologicalrespectively Itıs, of course, 
of great interest that while Weismann’s work was 
quite independent, 16 was anticipated by Galton m 
its idea of the contimuity of the germ-plasm (which 
the biologist of Freiburg demonstrated), and 1n its 
scepticism as to the transmissibility of acquired 
characters Galton and Mendel were both born in 
1822, Weismann’s year was 1834 We believe we 
had the honour of directing Weismann’s attention 
to Galton’s earhest papers, of which he was un- 
aware , and at that date neither of them knew any- 
thing about the lamentably well hidden treasure of 
Mendelism It meant a retardation of progress that 
the three foundation-layers were independent con- 
tributors rather than co-operators, but this has 
happened repeatedly in the history of science 

But what was Galton's chief service to mankind 2 
It was not exactly the new method of biometry nor 
the scientific foundation he gave to the study of 
heredity It was not even his vision of eugenic 
possibilities , for though this was fuller and clearer 
to Galton than to any previous mvestigator, the 
eugenie ideal of having a fine family 1s one of the 
oldest ambitions ın the world Galton’s greatest 
service was in being a pioneer 1n thinking of man 
biologically Just as Darwin, his great cousin, dis- 
covered man as an evolved species, sohdary with 
the rest of creation, so Galton saw man as a species 
evolving , and if evolving, then with a progress and 
retrogress that can be more or less understood, and 
thereby more or less controlled By application of 
biological laws, man may learn to breed himself as 
he breeds his crops and stock, though to even finer 
issues ‘That was the new idea, the new hope, the 
novum organon—to use science for life, man must 
learn, ın Pearson’s fine phrase, “ to tame by science 
the nescient waywardness which lays waste his 
Stock" He has learnt not a little ın the moment 
of time since Galton died, thanks to the eugenics 
laboratory on one hand and eugenics societies on 
the other, which ought to work in the heartiest 
co-operation , and he will learn more rapidly when- 
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ever he cares more about ıt Heaven forfend that 
he should learn too late, for that would be thé 
grimmest of all rones 
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If man 1s to control his own evolution in the light 
of science, he will need all the science he can get— 


not of heredity alone, but also of functioning and 


environment as well, eutechnics and eutopias as 
supplements to eugenics Since the organism 1s a 


unity, the aid of eupsychics must be also invoked ; 


and of moral education too, even more than Galton 


would admit As sociologist, Galton was more or 


less free from the biologisms which take the pith 
out of many eugenic endeavours for it 1s a terrible 
fallacy to ignore the differentiating ‘ social heritage ’, 
which is as supreme as Galton’s ‘ natural mhertt- 
ance ’1s fundamental Moreover, we often wonder 
whether the outlook of mitiator and contmuator 
alike might not have gained by recognising that we 
need in our eugenics more than human biology 
For 1n the animal world there have been eugeme 
achievements strongly suggestive of heights to 
which man, usually so badly shackled and en- 
meshed, has not ag yet approached But that is 
another story ! 

Galton has been well called “a rehgius 
agnostic ", and here the word religious ıs used in 


its proper sense, to indicate the sending forth of 


tendrils towards the Supreme Reality “ Galte 
beheved ın a recondite purpose m the Universi 
which we men cannot unriddle, and he urged his 
fellows with rehgious earnestness to take up the 
burden of therr task and further develop their species 
in fitness to 1ts environment Increased vigour of 
mind and body appeared to him the aim of the 
power which we seem to discern working obscurely, 
and as if with difficulty, behind the apparently 
bhnd Forces of Nature " Jn hoc signo laboremus 


es 
Liberia and the Belgian Congo 


The Afrocan Republic of Laberva and the Belgian 
Congo based on the Observations made and 
Materral collected during the Harvard A frican 
Expedition, 1926-1927 (Contributions from the 
Department of Tropical Medicine and the In- 
stitute for Tropical Biology and Medicine, No 
9) Edited by Richard P Strong In 2 volumes 
Vol 1 Pp xxvi+568 Vol. 2 Pp 1x+569- 
1064 (Cambridge, Mass Harvard University 
Press, London. Oxford University Press, 1930 ) 
67s 6d net 


D? R P STRONG states 1n his introduction 
that the Harvard African Expedition of 
1926-27 was planned, first, for the purpose of 
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making a biological nd medical survey of Liberia, 
the interior of which even now, although within 
twelve days of Great Britain, 1s, as Su Harry 
Johnson stated in 1906 in his book ' Laberia ", 
still the least-known part of Africa , and secondly, 
to eross the continent from west to east, travelling 
particularly through the Belgian Congo After 
the survey of Liberia was completed, the expedi- 
tion proceeded by sea to the Congo and up that 
river to Stanleyville, continuing up the Lualaba 
to Kabalo, then eastward to Albertville on Lake 
Tanganyika, afterwards travelling northward via 
the Lakes Rift, and eventually reaching Mombasa 
by way of Lake Victoria and Nairobi 

The first 200 pages of vol 1 of this wonderfully 
well got up and beautifully illustrated book, dedı- 
cated to Mr Harvey S Firestone, are of special 
interest, being devoted exclusively to the Black 
Republic, its climate, inhabitants, agriculture, 
medical and social conditions, and its natural 
history There are also chapters dealing with 
slavery and maladministration in the hinterland 
of Liberia which afford ample confirmation of the 
findings of the recent International Commission 
of Inqury Dr Strong writes in relation to the 
periodic tours in the interior, of the Commissioner- 
General and the major commanding the frontier 
force, who are usually accompamed by a large 
number of soldiers, messengers, and others 


“ Official regulations require the natives of the 
hinterland to furnish porters for the govern- 
ment The porters recelve no pay. After 
these visits the towns or villages are frequently 
left in at least temporary destitution, for appa- 
rently almost everything of value ıs taken away 
Goats, poultry, and other food supplies, the few 
animal skins or articles of native manufacture in 
the town, and sometimes even the young or more 
attractive girls, disappear There 1s no redress 
for this extortion To avoid it, villages are some- 
times abandoned and groups of natives abscond 
across the border, not always to return This 
practice of raiding by the District Commissioners, 
however, has become more or less known In 
1926 the Liberian legislature made an mvestiga- 
tion, ın which two aboriginal native Commissioners 
(not Americo-Liberian) were concerned It dis- 
closed the fact that 1n the name of providing enter- 
tamment for the President, who was making a 
tour of the hinterland, several native Commus- 
sioners had collected from the natives, without 
payment, about 200 goats, 585 hampers of rice, 
40 tins of palm oil, 400 chickens, and other articles 
of food, to the total value of $1600 Although the 
President found 15 impossible to visit the area, the 
Commissioners kept the food After the mvestiga- 
tion, the House of Representatives passed a resolu- 
tion asking that the salary of one of the Commis- 
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sioners he withheld until he returned the articles 
to the government, and that the other Commissioner 
be dismissed Obviously, however, 1615 exceptional 
to make any excuse, such as a possible visit of 
the President, for such raids upon the villages ” 


The book 1s first and foremost a valuable addı- 
tion to our general and detailed knowledge of the 
diseases of tropical Africa, west coast and central 
Africa in particular, their causation and trans- 
mission, as well as their histological pathology—tor 
since the expedition returned to America a vast 
amount of work has been done on the material that 
was collected Malaria, the most prevalent of all 
diseases in the tropics, and of the first economic 
importance, 1s dealt with mainly in relation to the 
incidence of infection in various localties The 
routine malaria work carried out during the pro- 
gress of the expedition affords some interesting 
results “Almost no one”, state Drs Strong and 
Shattuck on p 212, vol 1, “ doubts the value of 
the splenic index as affording a simple and rapid 
method of estimating the degree of malaria 1n some 
infected areas, but on the other hand ıb certainly 
does not furnish means of discovery of all malarial 
infections, and 1t would be exceedingly unwise in 
certain tropical districts to assume that all cases 
of splenomegaly are necessarily malarial in origin ”’ 

Much of the recent work on splenomegaly 
13 summarised , yellow fever, filariasis, and other 
mosquito-borne diseases are usefully discussed, and 
again much of the recent work on these diseases 1s 
summarised for the student Durmg the course 
of the investigations in Liberia, some discoveries 
were made ın connexion with Onchocerca volvulus 
and Swnulwum damnosum, the large black, white- 
footed simulhum known as the ‘Jinja fly’, first 
named by Theobald from specimens collected at 
Jna, near the Ripon Falls, by the reviewer, 
whose description of the sanguinary appearance 
of the bare legs of his tormented porters on the 
Jinja-Kampala road inspired the name damnosum 
The Harvard Expedition’s observations with 
reference to Swnulhum damnosum as the trans- 
mitter of Onchocerca volvulus are apparently the 
first to confirm the very important ones of Black- 
lock published a few months previously The 
discovery of the relation of onchocerciasis to keloid 
formations and juxta-articular nodules ıs also of 
importance Much space is given to yaws and 
syphilis, and many interesting photographs of 
cases met with are shown 

Though well known to the natives of the interior, 
human trypanosomiasis—sleeping sickness—was 
found to be rare m Laberia, only five cases of 
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trypanosomiasis being discovered, all from one dis- 
trict, although Glossina palpalis was common, and 
in only one tsetse fly were trypanosomes detected 
Animal trypanosomiasis was also found to be rare 
in Liberia In the Congo, of course, conditions 
were very different, and more space 1s devoted to 
the subject 1n dealing with that region 

In Chap xxvi we find useful information on 
economic plant diseases No infectious disease, 
however, was found to affect the ol palm, which 
18 extremely common 1n Liberia, much more so than 
im the neighbouring protectorate of Sierra Leone, 
and should be of great commerical importance 
The question of whether monkeys may act as hosts 
for the malaria parasites of man ıs considered 
in Chap xxvn, and the reader will experience a 
sense of relief at the realisation that there 1s still 
no evidence that malaria can be transmitted from 
the apes to man, although plasmodia, 1n some cases 
indistinguishable under the microscope from malaria 
parasites in the blood of man, are not uncommon in 
both monkeys and the apes Beautiful coloured 
illustrations of these latter protozoa are given in 
Chap xxx 

An interesting botanical report of Liberia, with 
some very good reproductions, concludes vol 1 

Vol 2 deals with the mammals and birds of 
Liberia, birds collected in the Belgian Congo, and 
medical and economie entomology It does not 
contain merely lists of specimens obtained on the 
expedition and descriptions of new species, but also 
aims at mentioning all the species hitherto collected 
from this region, thus enhancing the value of the 
work from the systematic point of view 
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Our Bookshelf. 
Dre Rohstoffe des Trerrerchs Herausgegeben von 


Ferdinand Pax und Walther Arndt Bd I f 
Lief 4 Pp 161.320 1275gold maiks Lief 5 
Pp 321-448 12 gold marks (Berlin  Gebrudei 


Borntraeger, 1930 ) 


THE first 48 pages of the fourth part of this work 
contam the concluding portion of the chapter on 
fats, and deal with (1) the occurrence, extraction, 
characters, and use (largely as the basis of cos- 
metics) of spermaceti , (2) the animal fats employed 
with vegetable fats in the manufacture of Soap, 
(3) ox-gall and its uses imn industry, chiefly in 
colour work, and (4) fossil bitumina, including 
asphalt and petroleum 

The remainder of the fourth part and the whole 
of the fifth are devoted to a consideration of the 
skins and membranes of animals used ın commerce 
Accounts are given of hides and the modes of 
drying them, and of the chief methods of prepar- 
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ing leather The nature and varied uses of the 
skins of elasmobranch and other fishes and of 
reptiles and buds are described Reference 1s made 
to the damage caused by ‘ warbles "—the larvae 
of Hypoderma, which in Germany m 1929 was 
estimated to amount to nine million marks Short 
accounts are given of the uses of leather in ancient 
and in medieval times, and of the present usage of 
leather by natives ın different parts of the world , 
and a note is added on leather money, 

The section on the preparation and usage of mem- 
branes derived from internal organs shows what 
each part of the alimentary tract—osophagus, 
stomach, small and large intestine—y1elds ın com- 
mercial products Here is found information 
on the preparation of goldbeater’s skin, usually 
made from the outer layer of the cow’s cecum, 
of catgut, now made from the small mtestine of 
the sheep , and of the coverings for the vast quan- 
tity of sausages consumed, especially in Germany 
and Austria 

The final chapter, on furs, opens with a descrip- 
tion of the different types and arrangement of hair, 
and the successive changes in the hair and its 
colour during the growth of the ammal This 1s 
followed by an account of the North American and 
Russian fur trades A survey (unfinished) of the 
principal furs of commerce is arranged in sys- 
tematic zoological sequence, beginning with the 
Monotremes 

These parts present a compact source of nforma- 
tion which is rendered readily accessible by the 
use of subheadings in heavy type In each section, 
historical data are given, and a bibliography is 
appended 


Determination. of Orbits of Comets and Asteroids 
By Prof Russell Tracy Crawford Pp x1+233 
(New York McGraw-Hill Book Co , Inc , 
London | MeGraw-Hill Publishing Co, Ltd, 
1930) 20s net 


Ix NATURE, July 14, 1928, a note appeared on the 
second (reset) edition of Bauschinger’s “ Bahnbe- 
stimmung der Himmelskorper "', with an appeal fo: 
an English translation Bauschinger's treatise how- 
ever, had not been brought up-to-date since tts first 
appearance m 1906, and was expensive (£3) These 
defects were remedied a year later m a volume by 
St acke, of the Rechen-Institutin Berlin, which dealt 
with modern methods (except Leuschner’s) includ- 
ing theu adaptation to calculating machines But 
there has been no text-book in Enghsh since 
Watson’s ‘ Theoretical Astronomy ” ın 1867 Prof 
Crawford has now filled this gap 1n our literature 
In order to keep his book within the bounds of a 
university text-book that can be mastered in a 
one year’s course, Prof Crawford has assumed a 
working knowledge of spherical astronomy He 
develops his subject concisely, and leaves the more 
difficult, subjects of perturbations and definitive 
orbits for later and more specialised study The 
two methods described are a modern adaptation of 
Laplace’s by Leuschner, and a recent modification 
of Gauss's by Merton The former 1s the favourite 
method in America, but it has never been taken 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice is taken 
of anonymous communications. | 


Phenomena in a Sounding Tube. 


From the recent papers by Mr. P. 8. H. Henry ! 
and others, it appears that interest is being taken in 
the phenomena which occur in a sounding tube. It 


Direction of circulation at the centre—» 





Node Direction of circulation at the wall<— 


F1G, 1.—Node to antinode circulation in dust-free air. 


may be well to direct attention to some results I have 
obtained, publication of which will shortly take place, 
having been delayed by illness. 

There are two main phenomena which have been 


hitherto undetected in experimental work on Kundt’s | 


tube, one of which takes place in the absence of all 
dust and is a free circulation of the air, while the 
other is caused by the presence of dust particles. In 
general, particles of dust of the size and mass used 
are much too massive to act as tracing points for the 
air motion, but behave rather as obstacles over which 
the vibrating air washes, although they may partake 
to some extent of the motion. Particles of smoke, 
however, can be shown to take up the full motion of 
the vibrating air for ordinary acoustic frequencies, 
although with supersonic frequencies they do not, a 
point on which investigations are being carried out here. 
At a frequency of 1200 per second, for example, the 





FIG, 2.—Vortex system formed round a sphere by vibrating air. 
The obstacle has been emphasised : otherwise the picture is an 


untouched print. The vertical band extending above the 
obstacle is a shadow, not a material bar, 


ratio of the amplitude (or velocity) of the smoke 
particle to that of the air is 0-9996, 

Using smoke in a tube containing air set in vibration 
by a valve-maintained diaphragm,? a perfectly regular 
circulation of air, from antinode to node along the walls 
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and returning down the centre of the tube, has been 
detected, The nature of the circulation can be € 
seen from the photograph reproduced in Fig. 1, whic 
represents part of a long tube of 3:5 em. diameter, 
the wave-length being 56-6 em. A circulation of this 
kind was predicted by Lord Rayleigh,? who believed 
that something of the kind had been seen by Dvorak. 
What Dvorak saw, however, was a motion of large 
particles of quite a different nature, as will be made 
clear in the forthcoming publication. The lines of 
flow of the motion shown in Fig. 1 agree pretty closely 
with those that can be computed from Rayleigh’s 
formula, the main difference being that the distance 
from the wall to the surface at which the direction 
of flow reverses is found experiment- 
ally to be 0:33 times the radius, 
while according to Rayleigh’s cal- 
eulation the figure comes out to be 
0-293. 
The other new phenomenon is the 
motion of the air caused by the 
resence of an obstacle, and hence 
y a particle of dust, the inertia of 
which is sufficient for there to be a 
large motion of the surrounding air 
relative to it. When certain critical 
conditions, suggested by applica- 


Antinode^ 


tion of the principle of dynamical | 


similarity, are satisfied, a vortex system of the type 
represented in Fig. 2 is formed round a spherical 





FIG. 3.—Method of formation of dust ridges by means of vortices, 


obstacle ; a similar system, modified in the general 

way to be expected, has been detected round a 

cylindrical obstacle. This is believed to be the first 

campis of a vortex system generated by a vibrating 
uid. 

Such vortices are the cause of the ridge systems 
which form in an excited Kundt's tube, the general 
method of formation of the ridges being illustrated 
in Fig. 3, where two cylindrical obstacles, lying on the 
floor of a flat tube, are shown in equilibrium. It has 
been found that a combination of the general circula- 
tion and of the vortex motion caused by particles 
can account for practically all the phenomena which 
take place in a dust tube. 

E. N. pa C, ANDRADE, 

Carey Foster Laboratory, 

University College, London, 
Feb. 27. 


! Proceedings Physical Society, vol. 43, part 3, No. 238, 
? NATURE, Nov. 9, 1929. 
* “ Collected Papers”, vol, 2, p, 239. 


Determination of the Molecular Weight of Insulin. 


AT the suggestion of Dr. H. Jensen, of the Johns 
Hopkins University, Baltimore, an ultracentrifugal 
investigation of insulin has been carried out in my 
laboratory by Mr. B. Sjógren. A quantity of 0-25 gm. 
crystalline insulin was kindly put at my disposal by 
Dr. Jensen, and this small sample proved suflicient 


- 


at 
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for a fairly complete study of the molecular weight 
and pH-stability region of insulin 

Twelve determinations of the sedimentation of 
insulin in centrifugal fields 100,000 times the force 
of gravity at 20°C overapH-range of 3 5-12 3 showed 
that msulin is stable from about pH 4 5 to about 7 0 
The sedimentation constant has a value of 3 47 x 10715, 
which 1s very close to the value 3 54 x 1071? previously 
obtained for egg albumin, and that foi Bence Jones 
protein, namely, 355x10-3 When the stability 
range is exceeded, dissociation into low moleculai 
products takes place This dissociation 1s reversible 
if the substance has not been brought too far into the 
acid or alkaline region and has not been kept there 
too long 

Three determinations of the sedimentation equilib- 
num of insulin at a pH of 6 7-6 8 gave as a mean 
value for the molecular weight 35,100, which within 
the limits of experimental error ıs the same as that for 
egg albumin, 34,500, and for Bence Jones protein, 
35,000 For the partial specific volume the value 
0749 was obtamed This constant also ıs identical 
with that of egg albumin and Bence Jones protein 
A calculation of the molar frictional constant from 
the above data gives the result that the insuhn 
molecule ıs spherical, which 1s also the case with the 
molecule of egg albumin and Bence Jones protein 

The sedimentation equilibrium determinations 
show that crystalline msulin 1s homogeneous with 
regard to molecular weight, that ıs, the molecules in 
the sample studied were all of the same weight 

, ove results seem to demonstrate that insulin 

-defined protein belonging to the same class 
albumin and Bence Jones protein (compare 
E, June 8, 1929, p 871) As pointed out by 
ensen m a letter to me, this fact makes 1t very 
obable that the sythesis of msulin will ever 

e possible THE SVEDBERG 
aboratory of Physical Chemistry, 

University of Uppsala, 
Uppsala, Sweden, Feb 21 


















Viscosity of Electrolytes. 


TuE investigations of Jones and Dole? suggested 
to me the problem of studying the viscosity of strong 
electrolytes from the viewpomt of the theory of 
Debye? It is well known that Debye’s theory 
assumes that each 10n is surrounded by an '10nie 
atmosphere’ the total charge of which is equal and 
opposite to the total charge of the central 10n 

The ionic atmosphere has a definite thickness and 
in addition requires a certain time for its formation, 
which 1s called the time of relaxation Both the 
thickness and the time of relaxation are dependent 
in a definite manner on the concentration, the valence 
of the 10n, the temperature, and the dielectric con- 
stant of the solvent Furthermore, the time of 
relaxation 1s a function of the mobility of the 1ons 

The properties of the 1onie atmosphere are of 
great significance 1n a consideration of the reversible 
thermodynamic and irreversible conductivity pro- 
cesses of strong electrolytes? They also make it 
possible to construct a picture of the anreversbie 
mechanism that is involved in the viscosity pheno- 
mena exhibited by strong electrolytes To Illus- 
trate this, we might consider the following case 
Imagine a plane perpendicular to the axis along which 
the velocity of the ions 1s changing If we take into 
consideration the successive layers above the plane, 
it can be shown that as a result of the electric lines 
of force coming from the added electric charge, a 
force 1s built up on the central ion parallel to the 
x axis (see Fig 1) 
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The total shearing force which 1s produced over an 
area, of one square centimetre lying perpendicular to 
the velocity gradient can be readily calculated In 
making this calculation, the negative ions with their 
deformed ionic atmospheres must also be taken mto 
consideration In this case the distribution of the 
electric charge 1s complementary to the correspond- 
ing distribution of the charges in Fig 1 This force 
ıs proportional to the velocity gradient ‘The pro- 
portionality factor ıs obtamed by adding to the 
viscosity of the original solvent the effect due to the 
Coulomb forces existing between the 10ns 

If we call the viscosity of the electrolyte ny ın 
normal concentration y (in mols per hire), 7) the 
viscosity of the pure solvent, then I can derive the 


velocity gradient 





following relation theoretically which holds (or 1s ap- 
plicable) in the case of dilute solutions 


ty = 19(1 + AVY). 

In this expression A is dependent in a definite 
manner on the valence of the ion, its mobility, the 
absolute temperature, the dielectric constant, and the 
viscosity of the pure solvent «s, For potassium 
chloride at 18° we obtain A= 0 0046 with water as 
solvent Recently Joy and Wolfenden * have veri- 
fied this predicted value experimentally. 

In this connexion 1t may be interesting to note that 
I have recently calculated the general expression for 
the viscosity of any simple strong electrolyte and 
that I have also derived the general hmuting law 
(Grenzgesetz) for viscosity phenomena The ex- 
pression 1s the same as that indicated in the formula 
above, except that the coefficient A 1s in this case 
dependent 1n addition, ın & much more complicated 
manner, on the mobilities and valences of both 10ns 
I do not propose to give the expression 1n detail here, 
for ıt ıs to be published shortly ? 

It would be very interesting to compare the theo- 
retical results with systematic experimental studies, 
which will have to be carried out in the future A 
systematic investigation of the viscosity of weak 
electrolytes as a function of concentration, etc , 
would also be very interesting I believe that in this 
case the dependence of the viscosity on the concen- 
tration does not follow the square root law, but 
presumably 1s linear These hnear terms are also 
important for the more concentrated solutions of 
strong electrolytes Perhaps ıt would be possible 
to develop further the exact differential equations 
pertaming to the problem so that this field may be 
explored In doing this, 36 will be necessary to take 
into consideration the relaxation effect of the dipole 
molecules of the solvent on the viscosity of the 
solution This has recently been calculated by 
Finkelstein, according to whom this effect is pro- 
portional to the concentration 
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Although I am at present not fully convinced as 
to the validity of the quantitative values calculated 
by Finkelstein, ıt nevertheless appears that some 
interesting explanations of the structure of electro- 
lytic solutions are to be expected by comparison with 
experimental results H FALKENHAGEN 

(University of Cologne) 

Chemistry Department, 

University of Wisconsin, 
Madison, Wisconsin, US A 

2 Jones and Dole, J Amer Chem Soe , 51, 2050, 1929 

* Falkenhagen and Dole, Zet f physik Chem ,6,159, 1929 
Phys Zet , 30,611, 1929 

3 See the article by me entitled “ Modern Theories of Tonisation ” 


in the Chemiker Kalender, vol 3, pp 346-362 , 19031, or my forth- 
coming monograph on electrolytes 
Dec 27,1930,p 994 


* Joy and Wolfenden, NATURE, 
* B N Finkelstein, Phys Zeit, 31, 130, 165 , 1930 


also 


5 Phys Ze , 1n press 





Electromotive Force of Dielectrics 


I FOUND some time ago ! that glasses 1n aqueous 
solutions show the electromotive force of a solid 
electrolyte the 1on in the sohd glass determines the 
potential difference against the solution Moreover, 
1t could be shown that cations from the solution were 
exchanged against the cations in the glass the glass 
behaves then like a mixed electrode, but in à certain 
lange of concentration practically lke an electrode 
reversible to the ions taken up from the solution 
Glasses which show definitely the behaviom of a 
solid electrolyte (sodium electiode) also show always 
exchange electrodes, particularly the silver and 
hydrogen electrode Certain soft glasses show only 
the hydrogen electrode except in alkaline solution 

It was of interest to investigate whethei other 
dielectiics would also show the same behaviour 
With J Hafner and lately with J E Ferguson, I 
investigated the electromotive behaviour of fused 
silica. In this ease also we found the existence of 
the sodium, silver, and hydrogen eleetrode 

In the case of quartz, as 1n the case of glasses, the 
electromotive behaviour corresponds to the observa- 
tions made when a current passes the solid 

J E Ferguson and I? have investigated during 
the last year the electromotive behaviour of thin 
paraffin films We found also 1n this case the exist- 
ence of sodium, potassium, hydrogen, and silver 
electrodes, and also (with some slight deviations, 
however) the existence of a calerum electrode, which 
we failed to find 1n any of the glasses investigated 

These phenomena can be understood ? 1f we make 
the following assumption The number of places 
available for cations ın the dielectric is limited and 
constant (=a) Only one kind of 10n, cations, are 
taken up by the solid, and only these 10ns can migrate 
inthesohd In the state of equilibrium the difference 
of potential, solid-solution, 1s the same for all kinds 
of ions present Neglecting the number of 10ns given 
off by the solid as compared with the concentration, c, 
in the solution, and treating the solid phase in first 
approximation like a dilute solution, the following 
formula ıs obtained for two lands of ions present 








Ai a 
= BT Uy 2 
P iv Kus, 
1 VE 


and AZ the potential difference in the ‘ concentra- 
tion cell” which alone 1s being measured 


RT, c,'-- Ac Kyu 
Aga 1 2 ( = 1 2) 
SST mo r uS Kyu, 
In this formula c, are the concentrations in the solution, 


uù, are the mobilities in the solid phase, K, are the 
integration constants in the expression for the thermo- 
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dynamic potential of the 1ons present in the solid 
phase (solution tension) 

In this formula all the terms can be measured 
directly, since also A 1s given by a single experiment 
For permutites and certain glasses, more complicated 
formule have to be used, since the ions in the solid 
phase cannot be treated as independent of one 
another, and since the amount of 10ns exchanged 1s 
comparable with the concentration of the 1ons in the 
solution KARL Larx-Horovirz 


Physical Laboratory, 
Purdue University, 
Lafayette, Indiana, 
Dec 26, 1930 


1 Zeit Physw , 15, 1923 

? Bull Am Phys Soc, Nov 1930 

> This formula has been used by me since 1924 for the intei pretation 
of different experimental results See, for example, Bull Am Chem 
Soc, April 1927, and J W V Osterhout, Bull Nat Res Council, 69, 
p 198, footnote 52 , 1929 





Protein Structure and Denaturation 


ASTBURY and Woods’ fundamental work upon the 
micellar structure of the protein of wool fibres,! and 
the hypothesis they put forward as an explanation of 
the changes observed in the X-ray pattern when such 
fibres are stretched, would seem to be full of sigmfi- 
cance for protein chemistry ın general 

Within the last ten years, different lines of evidence 
have been converging upon the view that some regu- 
larity, as regards pattern and moleculai size,genderhies 
the disordered confusion of data we possess 
to the proteins of the animal and vegetable kin 
The two most striking demonstrations m recent 
of such uniformity are afforded by Svedberg's bri 
application of the ultracentrifuge to determin 
particle mass of soluble proteins,? classes of ‘ 
cular weight’ 1, 2, 3, and 6 times the common fd 
34,500 being distinguished, and Gorter and Grends 
demonstration ? that under appropriate conditio 
soluble proteins exhibit the phenomenon of surfac 
spreading on liquids, and that all occupy the same 
surface area irrespective of particle mass (1, 2, 3, or 6 
times 34,500) Using Svedberg’s common factor 
34,500 for the basis of their calculations, the Dutch 
workers obtain a value for the radius of the unit 
particle (22 5 A ) identical with that determined by 
Svedberg experimentally 

The most significant feature of Gorter and Grendel’s 
work, however, is that their results imply a loosening, 
brought about by the surface forces, of the cohesive 
attraction holding the units of the aggregated proteins 
together Astbury and Woods’ investigations reveal 
a somewhat similar, although internal, deformation 
of the keratin strueture of the wool fibre, brought 
about by purely physical means Our conceptions of 
the chemical reactivity of protein structures clearly 
need revision m an attitude of greater attention to 
modern valence conceptions 

One more point cannot be too clearly emphasised 
which 1s common to the essential findings of Svedbei g, 
Astbury and Woods, and Gorter and Grendel the 
changes observed by these workers aie strictly re- 
versible 

In conclusion, I should like to touch upon the prob- 
lem of protein denaturation, and to inquire whether 
it 1s not in the direction of such work as that of 
Astbury and Woods that we have to look for a solu- 
tion of this problem?  Denaturation of proteins, 
which can be brought about by mechanical as well as 
by chemical forces, 1s characterised by a loss of solu- 
bility at the isoelectzic pomt It was always thought 
to be an irreversible change, but Anson and Mirsky 4 
have recently demonstrated 1ts 1eversible nature in 
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is ) say, M is no scission. Clearly, 
isoelectric solubility must be due to change in 
ternal tautomeric configuration. 


is difficult to avoid the suggestion that a change, | 
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The Nature of the Virus Principle in Mosaic 
Disease. 


Durine the course of investigations designed to 
determine the nature of the infective principle present 
in the virus of tomato mosaic, a bacterial growth 
showing various forms was isolated. Stained smears 
prepared from this showed so many bacteria in a state 
of breakdown that the phenomenon seemed worth 
examining further. 

The original isolations were prepared as follows. 
Pieces of tomato stem taken from plants showing 
symptoms of mosiac disease and ' DAE ' disease, 
were sterilised on the outside with calcium hypo- 
chlorite, and inserted into tubes of potato agar. No 


growth resulted for ten weeks; but in the twelfth 
week three tubes showed a grey-brown bacterial 


“a 
i 
‘ 


nat ^ 


growth on the agar round the piece of tomato tissue. 

Stained smears showed small clear areas (Fig. 1) 
^ at a magnification of 150. (In the reproduction, all 
_ the illustrations have been reduced to two-thirds of 


aw. 
K 
"^ 


_ their original size.) When examined at a magnifica- 
- tion of 1250 these areas appeared as in Fig. 2. The 


- bacterial cells had been destroyed, leaving a granular 


= deposit with deeply staining fragments strongly 


+ 


resembling minute organisms. 
. the smears (Fig. 
. swollen an 


At other portions of 
3), certain cells were seen to be much 
speckled with minute darkly staining 
ules. Cultures of the original growth were emulsi- 
with water and filtered through a sterile Chamber- 
—- land L3 filter. When added to a broth culture of the 


- 
(| 


— original growth which had been freed so far as possible 


el 


— from ' phage ', some slight clearing and diminution of 
— the number of bacteria resulted. 
. In view of the conditions under which the original 
. isolations were obtained, it seemed possible that the 
— bacteriophage principle present in the cultures might 
_ be the active virus of mosaic disease present in the 
tomato tissue from which the isolations were prepared. 
_ Consequently, a quantity of virus was extracted 
from a tomato plant originally inoculated with the 
virus of Aucuba mosaic disease, but which, since 
inoculation, had also developed symptoms of ‘ stripe’ 
disease. Portions of the virus which had passed 
through L3, L5, and L7 filters under aseptic conditions 
were tubed separately. These were added in l c.c. 
lots to turbid potato broth cultures of the original 
growth which had been freed so far as possible from 
phage'. In 24 hours, the tubes receiving filtrates 
from the L3 and L5 filters showed slight clearing; and 
in 48 hours, there was definite clearing of these tubes, 
and in some cases very slight clearing and browning 
where the filtrate from an L7 filter had been added. 
Microscopic examination of drops from the cultures 
showed an appreciable diminution of bacterial num- 
bers accompanied by apparent fragmentation when 
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the filtrates from L3 and L5 filters were added. 
Poured plates confirmed this observation. 
Potato broth tubes to which L3 filtrate of healthy - 
tomato juice was added remained turbid, and neither — 
decrease in the number of bacteria present nor change _ 
of form have been observed. The action of the virus — 
seems limited to certain organisms, for when added to 
mixed broth cultures prepared from soil and horse .. 
manure, no obvious clearing or browning resulted. xf 
In view of these results, which have been repeatedly . 
obtained, it is suggested that the principle causing - 
mosaic disease of the tomato is of the bacteriophage 
type, which, in the first place, enters the plant with - 
the organism it parasitises in Nature and, becoming | 
adapted to life within the tissues of the tomato plant, . 





causes the symptoms now associated with mosaic. 
disease 


If this view be correct, its implications in the 
of virus diseases are considerable. | 
W. F. Bew LEY. 


Experimental and Research Station, N 
. Cheshunt, Herts, Mar. 5. 


Hardening of Moti, a Japanese Rice Food-stuff. - 


Ix the course of my researches on the mechanism 
of the setting and hardenin 


The results I have obtained 
so far are as follows : ? 
(1) The hardening phenomenon occurs in two ways: | 


(a) It may be due to desiccation, that is, the water — 


in the moti goes off into the air, the result being the — 
formation of a stone-like mass; or (b) it may be 
due to internal changes. For example, when freshly | 
prepared soft moti is preserved under paraffin, . 
although desiccation is thus prevented, the moti. 
hardens, but to a somewhat soft mass. This mass 
hardens further on exposure to the air, cracking and 
forming a stone-like mass. 12 
(2) By differential thermal analysis in a specially — 
designed vessel, during both cooling and heating, 
moti shows at 63-5° C. a transition point. This change 
is reversible. The transition point does not appear 
with freshly prepared moti, but it appears with moti — 
which has been cooled once in a hermetically sealed 
vessel. Y 
(3) J. R. Katz (Zeit. physik. Chem., A, 150, 37; 
1930, etc.) suggested a transition point at about 
60° C. in the staling process of bread, and thinks the 
existence of this point is the cause of bread becomi 
stale. So far as moti is concerned, this does not | 


* 
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he ee ination, of ae | | s n * 
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ement, 19, 842; 1930) on the inschanism ‘of the.) : | = 
etting and hardening of cement are to a great exten In N ATURE of Oct. 17, 1925. p. 573,1 g 
pplicable also to the hardening process of moti. | put I w as not then able to oe the nun 
| eh : the. nen. is due to the decrease o of B and C. lo can now r genee l : 
In the case (la) abov J colu 
ti escapes to the exterior. In th 
f d. higher tempera pe 649, 168 squa 
loi ing ecoming water |. A 
T | adsorbed water, ete. Itmay be that. IO 3 col coals 
sition. point 63-5? C. is connected with the 
r eylen UU As to the water of crystal 
ion in stro ti Ara of. l | 


hat large. out- of -phase components | ston 
bourhood of the more highly con- ir. Grantham, ` 
and that in such. circumstances it. | Feb. j " 
te equipotential pe with any — 007 
In extreme. cases there are no | — poems 
ma from which the general tr end Climatic. Control 1 in the Rep d 
raon par be determined. B 
; enti : 


dts trading operations are n 
ons of sunspot activity noron those of ot 
ogica “conditions ; , while. fr. Elton's v 


ies operator. - The latter, b 
sition of his body, can poo tal in gom edd Keinen Souls of fuc bé 
position - The phenomenon of. photoperiodicity 
ately located on th might well be substituted in my otiginal ar 
observed in the | as an example of an external control i in the 


A BROUGHTON EDGE. | | of the living cell. | 
| Dea - MALCOLM E. M 


lleome E ied Laborato ry, 





> 


E —— NATURE 


[Marcu 21, 1931 


Oceanographical Expedition of the Dana, 1928-1930. 
By Prof. Jonannes Scumipt, Ph.D., D.Sc., 
Carlsberg Laboratory, Copenhagen, Leader of the Expedition. 


i NATURE of Dec. 29, 1928, Prof. D'Arcy W. 
Thompson gave an outline of the plans and 
scope of this expedition on board the Royal Danish 
Research Ship Dana. This vessel, with its ex- 


d uy ata master, Captain G. Hansen, and staffed 
y offi 


cers of the Royal Navy, was placed at the 
disposal of the expedition by the Danish Govern- 
ment. The cost of the expedition however, was 


Admiral H.R.H. Prince Valdemar of Denmark 
was patron of the expedition, and it was contfoued 


by a committee, the presidents of which were the — 
late Prof. C. H. Ostenfeld and Prof. A. B. Drach- . 


mann, president of the Carlsberg Foundation ; G. O. 


Amdrup, Vice-Admiral of the Royal Danish Navy, — 


was vice-president of the committee. 
It was my good fortune to have among the 


Fie, 1,—Royal Danish Research Ship Dana (360 tons), at anchor in Plymouth Roads, June 21, 1930, on her return from the 
circumnavigation expedition, 


defrayed by the Carlsberg Foundation, the largest 
scientific fund in Denmark; hence the official 
title: **'The Carlsberg Foundation’s Oceanograph- 


ical Expedition round the World 1928-30 under 


the Leadership of Professor Johannes Schmidt ”. 

. Prof. D’Arcy Thompson has already noted in 
detail one of the main tasks of the expedition, 
namely, an investigation of the life-history of the 
Indo-Pacific fresh-water eels (Anguilla), in similar 
fashion to the work I had already carried out in 
the case of the North Atlantic fresh-water eels. 
What I propose to do here is to give a brief account 
of the main points in the working methods and plans 
of the Bevediiicn: and then give two illustrations of 
the results, one drawn from the biological side, the 
other from the hydrographic side; the latter has 
been prepared by my colleague, Mr. Helge Thomsen. 
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scientifie workers several colleagues from my earlier " 
expeditions, the zoologists Dr. P. Jespersen, Dr. - 
Å. V. Tåning, and Mr. A. F. Bruun, the physicists | 
Dr. J. N. Nielsen and Mr. Helge Thomsen, and the — 


botanist Prof. Ove Paulsen; the botanist Mr. 
E. Nielsen also took part in the expedition. 
Further, two Danish zoologists, Dr. Th. Mortensen 
and Dr. R. Spirck, spent some time on board 
engaged in bottom work, the former at St. Helena 
and the Canaries, the latter in the Mediterranean. 


* 


The expedition occupied two years. The Dana | 


left Copenhagen on June 14, 1928, and after 
circling the globe in a westerly direction, returned 
home on June 30, 1930. The total number of 
stations amounted to 661, and the distance covered 
was 65,000 miles, with a coal consumption of 


3358 tons. It should be mentioned that the 


* 
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Dana, through her short-wave radio station, was | to those of the Challenger expedition, in which the 
in direct communication with the Copenhagen | pelagic collections played a more subordinate part. 
station during the whole expedition ; even at the | The most characteristic features of the working 


D 








^ 





Fig. 2.—Route of the Dana round the world, June 14, 1928-June 30, 1930. 


antipodal region near New Zealand the com- | methods and plans of the Dana expedition may be 
munication was perfect. | summarised in three groups : 

The route mapped with regard to the eel in- 1. With the aid of the most efficient apparatus, 

vestigations was garried out almost completely | to obtain a very large material, rich in individuals, 
according to plan; but owing to the 
limited coal capacity of our small vessel, 
we did not succeed in visiting all the 
regions in the Pacific and Indian Oceans 
that had been included in the scheme. 
The chart (Fig. 2) shows the course of 
the Dana round the world. It ran in 
the main parallel with the equator, 
except in the western Pacifie and on the 
last lap, where it turned vertical to the 
equator from the Cape of Good Hope 
homewards. 

The object of the expedition was not 
to bring home collections of zoological 
rareties. The main general task was to 
study the distribution of the commonest 
oceanic species and genera in the three 
great oceans, and—having regard for 
the physical and chemical conditions 
under which they live—to seek some 
understanding of the factors concerned 
in this actual distribution and to make 
some contribution to their life-histories. 

Whilst the expedition of the Dana's 
great predecessor, the Challenger, was 
chiefly concerned with the invest igation Fig, 3.—Metamorphosis of Nessorhamphus ingolfianus, Johs, Schmidt, Specimens 

è : from the Sargasso Sea, showing transformation from the larval to the eel stage, 
of the bottom and its fauna, our ex- Photo A. F. Braun. 
pedition was in special degree a pelagic a. Larval stage 67 mm. _ .. Metamorphosis stage 84 mm. 
expedition. We investigated especially M MER 4 A A ean 
the upper and middle water layers and d. be » 821mm. h. " , 88 mm, 
their inhabitants, and as we had the 
best pelagic fishing apparatus of the present time at | of the pelagic life in the different depths of the 
our disposal, I venture to hope that our results will | various oceans. _ l l 
form, to a not inconsiderable extent, a supplement | 2, With the aid of simultaneous, methodical 
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organisms, 1 taken i in our. nets, may live. 
eans of the large pelagic material, which 
al richness of the single species pre- 


rpasses that of earlier expeditions round. 
, to subject a number of important | 

ies or genera to a finer analysis, with | 
) classification, than has previously. been 
‘somewhat scanty 
tan To 

1e third point, I may add that the 

ins of recent years, inter alid those especi- 


ith the: frequently r: 


y 
vailable from: the: distant waters. 


fresh-water eels, have shown that the 


f the life-history ofa form (in part also of 


ion) must descend to the lowest system- 

But these units cannot be reached, as a 
e has a large material o ' 
can use. biomet 


mper of se in the serie 


3 | hope that ou idi 
rial from the three oceans, deal with in ||| 
nner and from this point of view, may | — 
bute new and important information regard: | . 
z the species and genera of the pelagic fauna, 
r distribution in the oceans, their dependence oni à 


: EA conditions, and their life- histories. 


lication of the steam ti 
'essela, the successful solution of which 


| already fixed in the larval stage. 
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| principal enclosed seas 


ndividuals, | 


; amount of. materal can be Fo us 


principal charact the fir alysis.” si 
number of fin. rays and especially vertebra, being 
In addition, m 
assistants, several of whom took part in the € 
pedition, are well acquainted with these. investig: 
tions, each in his. own group—I may mention her 
Pe Tåning, whose ork. on, thes 3 
and. individually | f op 
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~The expedition Op 
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The End of the World from the Standpoint of Mathematical Physics.* 
By Sir ARTHUR S Eppryeron, FR S. 


HE world—or space-time—s a four-dimen- 
sional continuum, and consequently offers 
a choice of a great many directions in which we 
might start off to look for an end, and 1t 1s by no 
means easy to describe “from the standpoint of 
mathematical physics" the direction m which I 
intend to go Ihave therefore to examine at some 
length the prelimmary question, Which end * 


SPHERICAL SPACE 


We no longer look for an end to the world 1n 1ts 
space dimensions We have reason to believe that 
so far as its space dimensions are concerned the 
world 1s of spherical type If we proceed in any 
direction 1n space we do not come to an end of space, 
no. do we continue on to infimty, but, after 
travelling a certain distance (not 1nconceivably 
great), we find ourselves back at our starting-point, 
having ‘gone round the world’ A continuum 
with this property 1s said to be finite but unbounded 
The surface of a sphere is an example of a finite 
but unbounded two-dimensional continuum , our 
actual three-dimensional space 1s believed to have 
the same kind of connectivity, but naturally the 
extra dimension makes ıt more difficult to picture 
Tf we attempt to picture spherical space, we have 
to keep 1n mind that it 1s the surface of the sphere 
that is the analogue of our three-dimensional space , 
the inside and the outside of the sphere are fictitious 
elements ın the picture which have no analogue in 
the actual world 

We have recently learnt, mainly through the 
work of Prof Lemaitre, that this spherical space 
is expanding rather rapidly In fact, 1f we wish to 
travel round the world and get back to our star tng- 
point, we shall have to move faster than hgbht, 


because, whilst we are loitering on the way, the track 


* Presidential address to the Mathematical Association, deli ered on 
Jan 5 








ahead of usislengthening Tt ıs hke trying to run 
a race in which the fimshing-tape 1s moving ahead 
faster than the runners We can picture the stars 
and galaxies as embedded ın the surface of a rubber 
balloon which 1s being steadily inflated , so that, 
apart from their individual motions and the effects 
of their ordinary gravitational attraction on one 
another, celestial objects are becoming farther and 
farther apart simply by theinflation It1s probable 
that the spual nebule are so distant that they 
are very little affected by mutual gravitation and 
exhibit the inflation effect ın its pure form It has 
been known for some years that they are scattering 


| apart rather rapidly, and we accept their measured 


rate of recession as a determination of the rate of 
expansion of the world 

From the astronomical data ıt appears that the 
original radius of space was 1200 million light years 
Remembering that distances of celestial objects up 
to several million hght years have actually been 
measured, that does not seem overwhelmingly 
great At that radius the mutual attraction of the 
matter in the world was just sufficient to hold 
it together and check the tendency to expand 
But this equilibrium was unstable An expansion 
began, slow at first, but the more widely the 
matter was scattered the less able was the mutual 
gravitation to check the expansion We do not 
know the radius of space to-day, but I should 
estimate that it 1s not less than ten times the 
original radius 

At present our numerical results depend on 
astronomical observations of the speed of scattering 
apart of the spiral nebule But I believe that 
theory 1s well on the way to obtaiming the same 
results independently of astronomical observation 
Out of the recession of the spiral nebule we can 
determine not only the orginal radius of the 
universe but also the total mass of the universe, 
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and hence the total number of protons 1n the world 

I find this number to be either 7 x 1078 or 14 x 1078 * 
I beheve that this number 1s very closely connected. 
with the ratio of the electrostatic and the gravita- 
tional units of force, and, apait from a numerical 
coefficient, 1s equal to the square of the ratio If 
F ıs the ratio of the electrical attraction between 
a proton and electron to their gravitational attrac- 
tion, we find #2=53 x1078 There are theoretical 
reasons for believing that the total number of 
particles ın the world is of", where a 1s a simple 
geometrical factor (perhaps involving r) It ought 
to be possible before long to find a theoretical value 
of a, and so make a complete connexion between 
the observed rate of expansion of the universe and 
the ratio of electrical and gravitational forces 


SIGNPOSTS FOR TIME 


I must not dally over space any longer but must 
turn to time The world ıs closed in its space 
dimensions but 1s open in both directions in its 
time dimension Proceeding from ‘here’ m any 
direction in space we ultimately come back to 
‘here’, but proceeding from ‘now’ towards the 
future or the past we shall never come acioss ‘ now ' 
again ‘There 1s no bending round of time to bring 
us back to the moment we started fiom In 
mathematics this difference 1s provided for by the 
symbol 4/ — 1, just as the same symbol crops up ın 
distinguishing a closed ellipse and an open hyperbola 

If, then, we are looking for an end of the world— 
or, instead of an end, an indefinite continuation for 
ever and ever—we must start off 1n one of the two 
time directions How shall we decide which of 
these two directions to take? It 1s an 1mportant 
question Imagine yourself in some unfamiliar 
part of space-time so as not to be biased by con- 
ventional landmarks or traditional standards of 
reference There ought to be a signpost with one 
arm marked ‘.To the future’ and the other arm 
marked ‘To the past’ My first business 1s to find 
this signpost, for 1f I make a mistake and go the 
wrong way I shall lead you to what is no doubt an 
‘end of the world’, but 1t will be that end which 1s 
more usually described as the beginning 

In ordinary hfe the signpost is provided by 
consciousness Or perhaps ıt would be truer to 
say that consciousness does not bother about sign- 
posts, but wherever it finds itself ıt goes off on 
urgent business ın a particular direction, and the 
physicist meekly accepts its lead and labels the 


* This ambiguity 13 inseparable from the operation of counting the 
number of particles ın finite but unbounded space It 18 impossible to 
tell whether the protons have been counted once or twice over 
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course ıt takes ‘To the future’ It1s an important 
question whether consciousness in selecting its 
direction 1s guided by anything in the physical 
world If ıt ıs guided, we ought to be able to find 
directly what it ıs m the physical world which 
makes ib a one-way street for conscious beings 
The view 1s sometimes held that the ' going on of 
time ' does not exist in the physical world at all 
and ıs a purely subjective impression According 
to that view, the difference between past and future 
in the material universe has no more significance 
than the difference between right and left The 
fact that experience presents space-time as a cine- 
matograph film which 1s always unrolled ın a par- 
ticular direction 1s not a property or peculiarity of 
the film (that ıs, the physical world) but of the way 
it 18 inserted into the cinematograph (that ıs, con- 
sciousness) In fact, the one-way traffic in time 
arises trom the way our material bodies are geared 
on to our consciousness 


“Nature has made our gears 1n such a way 
That we can never get into reverse" 


If this view ıs right, ‘the gomg on of time’ 
should be dropped out of our picture of the physical 
universe Just as we have dropped the old geo- 
centric outlook and other idiosyncrasies of our 
circumstances as observers, so we must drop the 
dynamuc presentation of events which is no part 
of the universe itself but 1s mtroduced in our 
pecular mode of apprehending ıt In particular, 
we must be careful not to treat a past-to-future 
presentation of events as truer or more significant 
than a future-to-past presentation We must, of 
course, drop the theory of evolution, or at least set 
alongside ıt a theory of anti-evolution as equally 
significant 

If anyone holds this view, I have no argument to 
bring against him I can only say to him, “ You 
are a teacher whose duty 1t 1s to inculcate in youth- 
ful minds a true and balanced outlook But you 
teach (or without protest allow your colleagues to 
teach) the utterly one-sided doctrine of evolution 
You teach 1t not as a colourless schedule of facts 
but as though there were something significant, 
perhaps even morally inspiring, in the progress 
from formless chaos to perfected adaptation This 
is dishonest , you should also treat it from the 
equally significant point of view of anti-evolution 
and discourse on the progress from future to past 
Show how from the diverse forms of hfe existing 
to-day Nature anti-evolved forms which were more 
and more unfitted to survive, until she reached 
the sublime crudity of the paleozoic forms. Show 


mem 
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me solar system Nature anti-evolved a 
sbula Show how, in the course of pro- 
ym future to past, Nature took a universe 
6 with all its faults, 1s not such a bad effort of 
datecture and—in short, made a hash of 1t ” 
d 
4 


ENTROPY AND DISORGANISATION 


Leaving aside the guidance of consciousness, we 
have found it possible to discover a kind of sign- 
post for time 1n the physical world The signpost 
is of rather a curious character, and [ would scarcely 
venture to say that the discovery of the signpost 
amounts to the same thing as the discovery of an 
objective ' going on of time ' in the universe But 
at any rate it serves to discriminate past and future, 
whereas there 1s no corresponding objective dis- 
tinction of left and nght The distinction 1s pro- 
vided by a certain measurable quantity called 
entropy Take an isolated system and measure 
its entropy S at two instants 7, and t We want 
to know whether 1, 1s earlier or later than t, without 
employing the intuition of consciousness, which 1s 
too disreputable a witness to trust 1n mathematical 
physics The rule is that the instant which corre- 
sponds to the greater entropy ıs the later In 
mathematical form 


dS/dt 1s always positive 


This 1s the famous second law of thermodynamics 

Entropy 1s a very peculiar conception, quite un- 
like the conceptions ordinarily employed in the 
classical scheme of physics We may most con- 
veniently describe it as the measure of disorganisa- 
tion of a system Accordingly, our signpost for 
time resolves itself into the law that disorganisation 
increases from past to future It1s one of the most 
curious features of the development of physics that 
the entropy outlook grew up quietly alongside the 
ordinary analytical outlook for a great many years 
Until recently 1t always ' played second fiddle’ , 
1t was convenient for getting practical results, but 
it did not pretend to convey the most penetrating 
insight But now itis making a bid for supremacy, 
and I think there ıs httle doubt that ıt will ulta- 
mately drive out its rival 

There are some important pomts to emphasise 
First, there 1s no other independent signpost for 
tıme , so thatif we discredit or ‘explain away’ this 
property of entropy, the distinction of past and 
future ın the physical world will disappear alto- 
gether Secondly, the test works consistently , 
isolated systems in different parts of the universe 
agree in giving the same direction of time Thirdly, 
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in applying the test we must make certain that our 
system is strictly isolated Evolution teaches us 
that more and more highly organised systems 
develop as time goes on, but this does not con- 
tradict the conclusion that on the whole there 1s 
a loss of organisation — I$ js partly a question of 
definition of organisation , from the evolutionary 
point of view 1t 1$ quality rather than quantity of 
organisation that ıs noticed But, ın any case, the 
high organisation of these systems 1s obtamed by 
draining organisation from other systems with 
which they come in contact A human bemg as 
he grows from past to future becomes more and 
more highly organised—at least, he fondly imagines 
so  Butif we make an isolated system of him, that 
is to say, 1f we cut off his supply of food and drink 
and air, he speedily attains a state which everyone 
would recognise as ‘ a state of disorganisation ' 

It ıs possible for the disorganisation of a system 
to become complete The state then reached is 
called thermodynamic equilibrium ‘The entropy 
can increase no further, and, since the second law 
of thermodynamics forbids a decrease, ıt remains 
constant Our signpost for tıme disappears, and 
so far as that system 1s concerned, time ceases to 
go on That does not mean that time ceases to 
exist , 1t exists and extends just as space exists and 
extends, but there ıs no longer any one-way pro- 
perty Itis lke a one-way street on which there 
1s never any traffic 

Let us return to our signpost Ahead there 
1s ever-increasing disorgamsation Although the 
sum total of organisation is diminishing, certain 
parts of the universe are exhibiting a more and 
more highly specialised organisation , that is the 
phenomenon of evolution But ultimately this 
must be swallowed up in the advanemg tide of 
chance and chaos, and the whole universe will reach 
a state of complete disorgamsation—a uniform 
featureless mass in thermodynamic equilibrium 
This ıs the end of the world Time will evtend on 
and on, presumably to infinity But there will be 
no definable sense ın which 1t can be said to go on 
Consciousness wil obviously have disappeared 
from the physical world before thermodynamical 
equilibrium 1s reached, and dS/dé having vanished, 
there will remain nothing to pomt out a direction 
in time 


THE BEGINNING OF TIME 


Jt 1s more interesting to look in the opposite 
direction — towards the past Following time 
backwards, we find more and more organisation mm 
the world. If we are not stopped earher, we must 
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come to a time when the matter and energy of the 
world had the maximum possible organisation To 
go back further 1s impossible We have come to 
an abrupt end of space-time—only we generally 
call ıt the ' beginning ' 

I have no ‘ philosophical axe to grind’ im this 
discussion — Philosophieally, the notion of a be- 
ginning of the present order of Nature is repugnant 
tome Iam simply stating the dilemma to which 
our present fundamental conception of physical 
law leads us I see no way round ıt, but whether 
future developments of science will find an escape 
I cannot predict The dilemmais this —Surveying 
our surroundings, we find them to be far from 
a ‘fortuitous concourse of atoms’ The picture 
of the world, as drawn m existing physical theories, 
shows arrangement of the individual elements for 
which the odds are multillions* to l agaimst an 
origin by chance Some people would lke to call 
this non-random feature of the world purpose or 
design, but I will call ıt non-committally anti- 
chance We are unwilling to admit 1n physics that 
anti-chance plays any part ın the reactions between 
the systems of billions of atoms and quanta that 
we study , and indeed all our experimental evi- 
dence goes to show that these are governed by the 
laws of chance Accordingly, we sweep anti-chance 
out of the laws of physies—out of the differential 
equations Naturally, therefore, ıt reappears m 
the boundary conditions, for it must be got into 
the scheme somewhere By sweeping it far enough 
away from the sphere of our current physical prob- 
lems, we fancy we have got nd of ıt It ıs only 
when some of us are so misguided as to try to get 
back billions of years into the past that we find the 
sweepings all piled up like a high wall and forming 
a boundary—a beginning of time—which we cannot 
climb over 

A way out of the dilemma has been proposed 
which seems to have found favour with a number 
of scientific workers I oppose 1t because I think 
it 1s untenable, not because of any desire to re- 
tain the present dilemma I should hke to find a 
genuine loophole But that does not alter my 
conviction that the loophole that 1s at present 
being advocated 1s a blind alley I must first deal 
with a minor criticism 

I have sometimes been taken to task for not 
sufficiently emphasising 1n my discussion of these 
problems that the results about entropy are a matter 
of probability, not of certainty I said above that 
Jf we observe a system at two instants, the instant 

* I use “ multillions " as a general term for numbers of order 1019" or 
larger 
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corresponding to the greater entropy 

later Strictly speaking, I ought to have 

for a smallish system the chances are, say, à 

that itis the later Some critics seem to have. 
shocked at my lax morality in making such a sto 
ment, when I was well aware of the 1 1n 10?? chan. 
of 1ts being wrong Let me make a confession I 
have in the past twenty-five years written a good 
many papers and books, broadcasting a large 
number of statements about the physical world 
I fear that for not many of these statements 1s the 
risk of error so small as 1 ın 10? Except in the 
domain of pure mathematics, the trustworthiness 
of my conclusions 1s usually to be rated at nearer 
10 to 1 than 10” to 1, even that may be unduly 
boastful Ido not think 1t would be for the benefit 
of the world that no statement should be allowed 
to be made 1f there were a 1 ın 10% chance of its 
being untrue, conversation would languish some- 
what The only persons entitled to open ther 
mouths would presumably be the pure mathe- 
maticians 


FLUCTUATIONS 


The loophole to which I referred depends on the 
occurrence of chance fluctuations If we have a 
number of particles moving about at random, they 
will in the course of time go through every possible 
configuration, so that even the most orderly, the 
most non-chance configuration, will occur by chance 
if only we wait long enough When the world has 
reached complete disorganisation (thermodynamic 
equilibrium) there 1s still infinite time ahead of 15, 
and 1ts elements will thus have opportunity to take 
up every possible configuration again and again 
If we wait long enough, a number of atoms will, 
just by chance, arrange themselves in systems as 
they are at present arranged in this room, and, 
just by chance, the same sound-waves will come 
from one of these systems of atoms as are at present 
emerging from my lps, they will strike the ears 
of other systems of atoms, arranged just by chance 
to resemble you, and 1n the same stages of attention 
or somnolence This mock Mathematical Associa- 
tion meeting must be repeated many times over— 
an infinite number of times, 1n fact—before t reaches 
+o Do not ask me whether I expect you to be- 


leve that this will really happen f 
“Logic is logie That’s all I say " 


So, after the world has reached thermodynam- 
ical equilibrium the entropy remains steady at its 


t I am hopeful that the doctrine of the '' expanding universe”’ will 
jntervene to prevent its happening 
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maximum value, except that ‘ once ın a blue moon’ , chance coincidence 


the absurdly small chance comes off and the entropy 
drops appreciably belowits maximum value When 
this fluctuation has died out, there will again be 
a very long wait for another comeidence giving 
another fluctuation It will take multillions of 
years, but we have all infinity of time before us 
There is no limit to the amount of the fluctuation, 
and if we wait long enough we shall come across a 
big fluctuation which will take the world as far from 
thermodynamical equilibrium as 16 18 at the present 
moment If we wait for an enormously longer 
time, during which this huge fluctuation 1s repeated 
untold numbers of times, there will occur a still 
larger fluctuation which will take the world as far 
irom thermodynamical equilibrium as ıt was one 
second ago 

The suggestion 1s that we are now on the down- 
ward slope of one of these fluctuations It has 
quite a pleasant subtlety Is 16 chance that we 
happen to be running down the slope and not toiling 
up the slope? Notatall So far as the physical 
universe 1s concerned, we have defined the direction 
of time as the direction from greater to less organisa- 
tion, so that, on whichever side of the mountain 
we stand, our signpost will point downhill In fact, 
on this theory, the gomg on of time 1s not a property 
of time 1n general, but 1s a property of the slope of 
the fluctuation on which we are standing Again, 
although the theory postulates a universe involving 

an extremely improbable coincidence, 1t provides 

“an nfinite time during which the most improbable 
coincidence might occur Nevertheless, I feel sure 
that the argument 1s fallacious 

If we put a kettle of water on the fire there 1s a 
chance that the water willfreeze If mankind goes 
on putting kettles on the fire until £ 2 oo, the chance 
will one day come off and the individual concerned 
will be somewhat surprised to find a lump of 1ce in 
his kettle But ıt will not happen to me Even if 
to-morrow the phenomenon occurs before my eyes, 
I shall not explain it this way I would much 
sooner believe in interference by a demon than 
in a coincidence of that kind coming off, and ın 
doing so I shall be acting as a rational scientist 
The reason why I do not at present believe that 
devils interfere with my cooking arrangements and 
~ other business, 1s because I have become convinced 
by experience that Nature obeys certain uniformi- 
ties which we call laws Iam convinced because 
these laws have been tested over and over again 
But it 1s possible that every single observation from 
the beginning of science which has been used as a 
test, has just happened to fit 1n with the law by a 
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.. would be an ımprobable 
coincidence, but I think n.* quite so improbable 
as the coincidence involved in my kettle of water 
freezing So uf the event happens and I can think 
of no other explanation, I shall have to choose 
between two highly improbable coincidences (a) 
that there are no laws of Nature and that the 
apparent uniformities so far observed are merely 
coincidences, (b) that the event 1s entirely in 
accordance with the accepted laws of Nature, but 
that an improbable coimeidence has happened I 
choose the former because mathematical calcula- 
tion indicates that 16 ıs the less improbable I 
reckon a sufficiently improbable coineidence as 
something much more disastrous than a violation 
of the laws of Nature, because my whole reason 
for aecepting the laws of Nature rests on the 
assumption that mmprobable coincidences do not 
happen—at least, that they do not happen m my 
experience * 

Similarly, 1f logic predicts that a mock meeting 
of the Mathematical Association will occur just by 
a fortuitous arrangement of atoms before t=, I 
reply that I cannot possibly accept that as being 
the explanation of a meeting of the Mathematical 
Association in f=1931 We must be a little careful 
over this, because there 1s a trap for the unwary 
The year 1931 is not an absolutely random date 
between t= -œ and t= +œ We must not argue 
that because for only 1/xth of time between £ = — oo 
and t=% a fluctuation as great as the present 
one 18$ 1n operation, therefore the chances are x to 1 
against such a fluctuation occurring m the year 
1931 For the purposes of the present discussion, 
the important characteristic of the year 1931 is that 
1t belongs to a period during which there exist in 
the universe beings capable of speculating about 
the universe and its fluctuations Now I think ıt 
is Clear that such creatures could not exist in a 
universe in thermodynamical equhbrium A con- 
siderable degree of deviation 1s required to permit 
of living beings Therefore it ıs perfectly fair for 
supporters of this suggestion to wipe out of account 
all those multilhons of years during which the 
fluctuations are less than the minimum required to 
permit of the development and existence of mathe- 
matical physicists That greatly diminishes z, 
but the odds are still overpowering The crude 
assertion would be that (unless we admit something 
which ıs not chance in the architecture of the unt- 
verse) ıt 1s practically certain that at any assigned 
date the universe will be almost in the state of 


* No doubt *‘ extremely improbable "' coincidences occur to all of us, 
but the 1mprobability i8 of an utterly different order of magnitude from 
that concerned im the present discussion 
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maximum disorganisation The amended assertion 
is that (unless we admit something which is not 
chance ın the architecture of the universe) it is 
practically certain that a universe contaiming 
mathematical physicists will at any assigned date 
be ın the state of maximum disorganisation which 
18 not inconsistent with the existence of such 
creatures I think it 1s quite clear that neither the 
original nor the amended version apples We are 
thus driven to admit anti-chance , and apparently 
the best thing we can do with ıb 1s to sweep 16 up 
into a heap at the beginning of time, as I have 
already described 

The connexion between our entropy signpost 
and that dynamic quality of time which we describe 
as ' going on’ or * becoming’ leads to very difficult 
questions which I cannot discuss here The puzzle 
is that the signpost seems so utterly different from 
the thing of which it is supposed to be the sign 
The one thing on which I have to insist 1s that, 
apart from consciousness, the increase of entropy 
is the only trace that we can find of a one-way 
direction of time I was once asked a mbald 
question How does an electron (which has not 
the resource of consciousness) remember which way 
time is going ^ Why should ıt not madvertently 
turn round and, so to speak, face time the other 
way * Doesit have to calculate which way entropy 
18 Increasing 1n. order to keep itself straight ? Iam 
inclined to think that an electron does do something 
of that sort For an electric charge to face the 
opposite way 1n time 1s the same thing as to change 
the sign of the charge So 1f an electron mistook 
the way time was going 1t would turn into a positive 
charge Now, it has been one of the troubles of 
Dr P A M Dirac thatin the mathematical calcula- 
tions based on his wave equation the electrons do 
sometimes forget themselves ın this way Ashe puts 
it, there 1s a finite chance of the charge changing 
sign after an encounter You must understand 
that they only do this ın the mathematical prob- 
lems, not ın real life It seems to me there ıs good 
reason for this A mathematical problem deals 
with, say, four electric charges at the most, that 
is about as many as a calculator would care to take 
on Accordingly, the unfortunate electron in the 
problem has to make out the direction of past to 
future by watching the organisation of three other 
charges Naturally, 1t 1s deceived sometimes by 
chance coincidences which may easily happen when 
there are only three particles concerned , and so 
it has a good chance of facmg the wrong way 
and becoming a positive charge But in any real 
experiment we work with apparatus contaming 
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billions of particles—ample to give the electron its 
bearmgs with certainty Dirac’s theory predicts 
things which never happen, simply because it 1s 
apphed to problems which never occur in Nature 
When it 1s apphed to four particles alone in the 
universe, the analysis very properly biings out 
the fact that ın such a system there could be no 
steady one-way direction of time, and vagaries 
would occur which are guarded against 1n our actual 
universe consisting of about 10” particles 


HEISENBERG’S PRINCIPLE 


A discussion of the properties of time would be 
incomplete without a ieference to the principle of 
indeterminacy, which was formulated by Heisen- 
berg ın 1927 and has been generally accepted It 
had already been realised that theoretical physics 
was drifting away from a determimstic bass, 
Heisenberg’s principle delivered the knock-out 


blow, for ıt actually postulated a certain measure ` 


of mdeterminacy or unpredictability of the future 
as a fundamental law of the universe This change 
of view seems to make the progress of time a much 
more genuine thing than ıt used to be ın classical 
physics Each passing moment brings into the 
world something new—something which is not 
merely a mathematical extrapolation of what was 
already there 

The deterministic view which held sway for at 
least two centuries was that 1f we had complete 


4 


data as to the state of the whole universe during, : 


say, the first minute of the year 1600, ıt would be 
merely à mathematical exercise to deduce every- 
thing that has happened or wil happen at any 
date ın the future or past The future would be 
determined by the present as the solution of a 
differential equation 1s determined by the boundary 
conditions ‘To understand the new view, it is 
necessary to realise that there is a risk of begging 
the question when we use the phrase ‘ complete 
data’ All our knowledge of the physical world 
1s inferential I have no direct acquaintance with 
my pen as an object in the physical world, I 
infer its existence and properties from the hght 
waves which fall on my eyes, the pressure waves 
which travel up my muscles, and so on 

Precisely the same scheme of inference leads us 
to infer the existence of things in the past Just 
as I infer a physical object, namely, my pen, as the 
cause of certain visual sensations now, so I may 
infer an infection some days ago as the cause of an 
attack of measles If we follow out this principle 
completely we shall infer causes ın the year 1600 
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for all the events which we know to have happened 
in 1930 At first sight it would seem that these 
inferred causes have just as much status in the 
physical world as my fountain pen, which 1s hke- 
wise an inferred cause So the determimist thinks 
he has me m a cleft stick If the scientific worker 
poking about 1n the universe 1n 1600 comes across 
these causes, then he has all the data for making a 
correct prediction for 1930 , if he does not, then 
he clearly has not complete knowledge of the uni- 
verse ın 1600, for these causes have as much ight 
to the status of physical entities as any of our other 
inferences 

I need scarcely stop to show how this begs the 
question by arbitrarily prescribmg what we should 
deem to be complete knowledge of the universe ın 
1600, irrespective of whether there 1s amy conceiv- 
able way in which this knowledge could be obtained 
at the time What Heisenberg discovered was that 
(at least in a wide range of phenomena embracing 
the whole of atomic physics and electron theory) 
there 1s a provision of Nature that just half of the 
data demanded by our determinist frend might 
with sufficient diligence be collected by the 1m- 
vestigators ın 1600, and that complete knowledge 
of this half would automatically exclude all know- 
ledge of the other half It 1s an odd arrangement, 
because you can take your choice which half you 
will find out, you can know either half but not 
both halves O1 you can make a compromise and 
know both halves imperfectly, that 1s, with some 
margm of uncertaimty But the rule ıs defimte 
The data are linked in pairs and the more accurately 
you measure one member of the pair the less accur- 
ately you can measure the other member 

Both halves are necessary for a complete pre- 
diction of the future, although, of course, by judi- 
ciously choosing the type of event we predict we 
can often make safe prophecies For example, the 
principle of indetermmacy will obviously not inter- 
fere with my prediction that duung the coming year 
zero will turn up approximately + of the total 
number of times the roulette ball 1s spun at Monte 
Carlo Al our successful predictions 1n physics and 
astronomy are on examination found to depend on 
this device of eliminating the inherent uncertainty 
of the future by averaging 

As an illustration, let us consider the simplest 
type of prediction Suppose we have a particle, 
say an electron, moving undisturbed with uniform 
velocity If we know ifs position now and its 
velocity, it 1s a simple matter to predict 1ts position 
at some particular future instant Heisenberg’s 
principle asserts that the position and velocity are 
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paired data, that 1s to say, although there 1s no 
limit to the accuracy with which we might get to 
know the position and no hmit to the accuracy 
with which we might get to know the velocity, we 
cannot get to know both So our attempt at an 
accurate prediction of the future position of the 
particle 1s frustrated We can, 1f we like, observe 
the position now and the position at the future 
instant with the utmost accuracy (since these are 
not paired data) and then calculate what has been 
the velocity in the meantime Suppose that we 
use this velocity together with the original position 
to compute the second position Our result will 
be quite correct, and we shall be true prophets— 
after the event 

This principle 1s so fully incorporated nto modern 
physics that in wave mechanics the electron 1s 
actually pictured m a way which exhibits this 
‘interference ’ of position and velocity To attri- 
bute to it exact position and velocity simultane- 
ously would bemconsistent with the picture Thus, 
according to our present outlook, the absence of 
one half of the data of prediction 1s not to be counted 
as ignorance, the data are lackmg because they 
do not come into the world until it 1s too late to 
make the prediction They come into existence 
when the event 1s accomplished 
I suppose that to justify my title I ought to con- 
clude with a prophecy as to what the end of the 
world will be hke I confess I am not very keen 
on the task I half thought of taking refuge in the 
excuse that, having Just explained that the future 1s 
unpredictable, I ought not to be expected to pre- 
dictit But I am afraid that someone would point 
out that the excuse 1s a thin one, because all that 
is required 1s a computation of averages and that 
type of prediction 1s not forbidden by the principle 
of indeterminacy It used to be thought that in 
the end all the matter of the universe would collect 
into one rather dense ball at uniform temperature , 
but the doctrine of spherical space, and more especi- 
ally the recent results as to the expansion of the 
universe, have changed that There are one or two 
unsettled points which prevent a definite conclusion, 
so I will content myself with stating one of several 
possibilities It1s widely thought that matter slowly 
changes into radiation If so, it would seem that 
the untverse will ultimately become a ball of radia- 
tion growing ever larger, the radiation becoming 
thinner and passing into longer and longer wave- 
lengths About every 1500 mulhon years ıt will 
double its radius, and its size will go on ex- 
panding in this way in geometrical progression for 
ever 
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Science and Prediction 


zi ROPHECY", we are told, “ıs the most 
gratuitous of all forms of error", and long- 
distance forecasts have a way of going wrong, even 
when apparently firmly based upon all the available 
knowledge of the time Thus, Sir Wilham Crookes 
predicted a world shortage of wheat for the present 
age, when in fact (owing to the unexpected success 
of science 1n fixing atmospheric mtrogen and making 
new fertilisers) there ıs an embarrassmg surplus 
The real justification for making such forecasts 1s 
not that they are likely to be realised , but that 
they throw light upon the state of contemporary 
science, and may indicate where 1t requires supple- 
menting This may beexemplified from the address 
of Sir Arthur Eddington presented ın the present 
supplement 
Before analysing Sir Arthur’s basis of predictions 
concerning the end of the world, we may briefly 
consider earlier discussions of this topic At one 
tame, such speculations had a theological basis, 
and often predicted a very unequal distribution 
of temperature, which in some regions would be 
excessively high In the nmeteenth century, these 
were replaced by considerations concerning the loss 
of heat by the earth and the sun The earth was 
apparently cooling so rapidly as to leave insufficient 
time for biological evolution, and 1n a comparatively 
short time (from the evolutionary point of view) 
both earth and sun seemed doomed to experience 
a temperature which would be umform and ex- 
cessively low However, the date of this predicted 
catastrophe had to be put forward about a billion 
and a half years when radioactivity was discovered, 
for ıt revealed mmmense quantities of stored-up 
atomic energy which could be changed into heat 
Another postponement was necessitated by the dis- 
covery of the convertibility of mass and radiation 
This gave the sun an enormously increased lifetime 
A period at least a hundred times more remote than 
before was offered by the astronomer's suggestion 
that in the interior of heavy atoms an electron may 
combine with a proton and release energy by their 
mutual annihilation But all this merely put off 
the evil day when a dying earth should at last fall 
mto a dying sun and the whole universe, ever 
contracting, finally collapse in a single heap Sir 
Arthur Eddington, taking as his basis the second 
law of thermodynamics and recent developments 
of the cosmological theory of relativity, adopts the 
prediction as to the ultimate uniformity and low- 
ness of temperature, but declares the universe to be 
expanding instead of contracting Possibly ıt will 


become a ball of radiation which doubles its size 
every 1500 millon years, growing ever more and 
more attenuated 

Let us consider the evidence for the physical laws 
underlying these predictions The cosmological 
theory of relativity may be considered as having . 
arisen from the attempt to make the boundary 
conditions, as well as the differential equations 
expressing physical laws, independent of the choice 
ofco-ordinates — Eimstemin 1917 accomplished this 
by the drastic method of abolishing the bound. 
ary, and postulatmg a universe which was finite 
though unbounded (the analogue of the finite but 
unbounded surface of a sphere) An alternative 
theory was given by de Sitter , but, as was pointed 
out by Sir Arthur Eddington, neither of these 
theories could be accepted as corresponding to 
physical realities One contained matter but no 
motion, and the other motion but no matter No- 
further progress was made for about ten years, 
when Lemaitre obtained a new solution of the 
relativity equations This corresponded to an 
expanding universe, and 1t was afterwards shown 
that Einstein’s and de Sitter’s theories were limiting 
cases of this, one at the beginmmng of the motion and 
the othe: at the end, probably both unattainable 
The strong point of Lemattre’s theory is that ıt 
offers an explanation of the observed redness of the 
spectra of many nebule, which 1s generally taken 
to mean that they are moving away from us at 
enormous speeds But ıt must not be forgotten 
that other explanations of this redness are possible 
Lemattre’s cosmological theory holds the field for the 
present, but ıt 1s far from being thoroughly tested 

The second law of thermodynamics 1s on a 
different footing Nothing seems better established 
than that ıt 1s impossible for a self-acting system, 
unaided by an external agency, to convey heat from 
one body to another at a higher temperature Yet 
even here doubt may be felt as to whether this 
18 without exception Milikan tells us that the 
intensely cold regions in the depths of interstellar 
space are the source of a very penetrating radiation, 
known as the cosmic rays These seem to be due 
to the building up of the more complex elements out 
of hydrogen In other words, the processes of 
dismtegration and decay which are taking place 
elsewhere appear to be reversed here Let us 
not be too sure that the universe is like a watch 
that 1s always runnmg down, there may be a 
rewmding The process of creation may not yet 
be finished. H T H Praaaro. 
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hills, Lanarkshuie,1n 1703 Given à good education, 
he became a student ın Black's classes at the Umi- 
versity of Edinburgh, but following in his father's 
footsteps, he entered the service of the Wanlock- 
head Mining Company near Leadhils Famuhar 
with the steam engines of Newcomen and Watt, 
in 1786 he made a model steam carriage and ın 1787 
took out a patent for a new form of steam engine 
Through this he was brought ito contact with 
Patrick Miller, the banker, who was desirous of 
trying a steam engine 1n one of the double-hulled 
boats with which he was experimenting ‘To meet 
Miller's wishes, Symington constructed an engine 
with cylinders 4 ın m diameter, which ın October 
1788 drove one of Miller's boats across the little 
Dalswinton Loch ın Dumfriesshire at 4-5 miles an 
hour Next year a larger boat and a larger engine 
were experimented with, but the results were not 
very satisfactory and the matter was not pursued 
further The engine of 1788 happily was preserved 
and can be seen m the Science Museum, South 
Kensington It is the oldest marine engine in 
existence, and there are few older steam engines of 
any kind 

The expeimments of Miller and Symington had 
been preceded by those of Rumsey on the Potomac 
and of Fitch on the Delaware, and Fitch was the 
first ın the world to form a steam boat company 
and to carry passengers His company, ıt ıs true, 
had but a short hfe, but from then onwards to the 
end of the eighteenth century there was probably 
never a time when one or other of the steam boat 
pioneers was not at work  Symungton's second 
opportunity came in 1801, when Thomas, Lord 
Dundas of Kerse, a governor of the Forth and 
Clyde Canal Company, instructed him to build a 
steam boat foi use on the Canal The hull was 
constructed by Hart, of Grangemouth, and the 
Charlotte Dundas, as the boat was called, was 56 ft 
long and 18 ft wide There was a recess im the 
stern for a paddle wheel, the boier was placed aft 
on the starboard side, and the engine on the port 
side To the unimtiated, the engine of 1788 might 
appear to have required more ingenuity to design 
than that of 1801 It 1s certamly far more com- 
plieated, but this was partly due to the steps 
Symington had to take to avoid the ramifications 
of Watt’s patents which were m force In 1801 
those patents had expired, and, free to use the 1deas 
of his predecessors and to combine these m any 
way he thought best, Symington was able to con- 
struct an engine for the Charlotte Dundas which 
would almost meet modern requirements The 
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engine was double-acting with one cylinder, and 
the piston rod drove the crank shaft of the paddle 
wheel direct through a crosshead and a connecting 
rod The air pump and condenser were placed 
below the cylinder, the former bemg worked by a 
bell-crank lever 

The running of the Charlotte Dundas quickly 
proved that Symington had produced a reliable 
and powerful engine, and the capacity of the boat 
was shown by her successfully towing two vessels 
of 70 tons each a distance of 194 miles Convinced 
of the utility of the boat, Lord Dundas introduced 
Symington to the Duke of Bridgewater, who with- 
out much hesitation decided to adopt vessels 
similar to the Charlotte Dundas for the Bridgewater 
Canal and ordered the construction of eight steam 
boats Had the Duke hved but another year, 
there 1s little doubt that the boats would have been. 
built and that to-day we should date the birth of 
steam navigation from the Charlotte Dundas and 
not from the Clermont and the Comet ‘The Duke's 
death m 1803, however, led to the cancellation of 
the order, and about the same time the owners of 
the Forth and Clyde Canal, afraid of the effects of 
the wash caused by the Charlotte Dundas, laid her 
up on the mud near Bamsford Drawbridge, which 
became her grave She was never used again, and 
engine and hull alike have long since been destroyed 

This proved the turning-pomt in Synungton's 
career and he never recovered from the disastrous 
set-back to his fortunes. When more than sixty 
years of age, he sought assistance from the Govern- 
ment and was granted two small sums, of £100 and 
£50 His death took place m London on Mar 
22, 1831, and three days later he was buried 1n the 
churchyard of St Botolph, Aldgate His grave 
never bore a stone, but in 1903 a tablet to his 
memory was placed 1n the church by the late Lord 
Bearsted, who was then Sir Marcus Samuel and 
Lord Mayor of London A marble bust of Syming- 
ton was unveiled in the Royal Scottish Museum m. 
1890 by Lord Kelvin 

Though m his day neglected, Symington to-day 
is recognised as the designer of the first practical 
steam boat, and at the request of the Institute of 
Marine Engineers and the Newcomen Society, the 
vicar of St Botolph, Aldgate, has arranged to hold 
a special service to commemorate the centenary 
of his death This service will take place at 11 am 
on Sunday, Mar 22, the hundredth anniversary of 
Symington’s death, and an address on Symington’s 
work wil be given by Engineer Vice-Admural Sir 
Robert Dixon 


— 





Obituary. 


Mr H HARRIES 

\ TITH the death of Mı Henry Harries on Feb 
8, at the age of seventy-nine years, we lose 

one of the older generation of meteorologists Born 
on Jan 20, 1852, he entered the Marine Division 
of the Meteorological Office in 1875 
was transferred to the Forecast Division, where 
he took regular duty as a forecaster 
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returned to the Marine Division, where he held the 
post of assistant superintendent until his retire- 
ment in March 1920 

Mr Harries’ interest ın meteorological matters 
extended beyond his official duties, however, 


In 1903 he , especially along a number of curious bypaths of 


knowledge He was convinced that explosions in 


In 1919 he | collieries were connected with high barometric 
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pressure and supported his thesis m a long letter 
to NATURE in 1887 (vol 36, p 437) He also de- 
veloped the theory that some of the barometric 
depressions which visit the British Isles originate 
in tropical cyclones, and he actually succeeded in 
tracing the course of one such storm from the 
Philppines to Scandinavia, more than half-way 
round the globe—no easy matter m 1882 

The capacity for painstaking research which 
characterised this paper also marked Mr Harries’ 
collection of occurrences of hail and thunder storms 
in Arctic regions, his study of the frequency, size, 
and distribution of hail at sea, and his paper on the 
great storm of November 1708, m which he brought 
to ight some long-buried official records The same 
thoroughness, ın a different direction, was shown in 
his paper on “ The Eddy Winds of Gibraltar pi 
which he displayed great ingenuity in the use of 
simple methods of aerological investigation This 
paper was published in 1914 by the Royal Meteoro- 


logical Society, of which he was a fellow from 
1887 until 1914 





DR FLORENCE BUCHANAN 


By the death of Dr Florence Buchanan on Mar 
13, a familiar figure 15 removed from the laboratories 
at Oxford For the past ten years she had been 
handicapped by increasmg blindness , but even SO, 
occasional articles have appeared from her pen 
Previously she had carried out many interesting 
studies ın the fields of zoology and physiology 
Her earliest papers, on the respiratory organs of 
decapods and on annelids, appeared m the Quarterly 
Journal of Microscopical Science while she was still 
a student at University College, London, and there 
the influence of Sir Ray Lankester turned her 
attention to zoological studies, particularly of the 
polychets Later, with Sir John Burdon Sander- 
son at Oxford, she turned to physiological experi- 
ments upon the electrical response of muscle, 
recorded photographically by a capillary electro- 
meter, and as a result of her investigations she was 
awarded several prizes, received the degree of D Sc 
from the University of London, and was made a 
fellow of University College 

Throughout her physiological work, Dr Buchanan 
retained her first interest m animal hfe, and to a 
biologist some of her most striking researches were 
concerned with the frequency of the heart-beat 1n 
small mammals and birds, with the varying rates of 
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heart-beat m hibernatmg and waking mammals, 
and with the general problem of hibernation 
Heredity may have accounted for Dr Buchanan's 
scientific skill and enthusiasm, for she was a daughter 
of the late Sir George Buchanan, chief medical 
officer of the Local Government Board, and a sister 
of Sir George Seaton Buchanan and Lady Adam 
Smith, wife of the principal of the University of 
Aberdeen J R 





TRE death occurred on Sunday, Feb 15, of 
W G Robson, lecturer 1n natural philosophy in 
the United College of the University of St Andrews 
From 1892, when Mr Robson was appointed 
assistant to Prof A S Butler, he was almost 
continuously associated with the University either 
in St Andrews or Dundee During the War he 
was engaged in the Aircraft Instruments Depart- 
ment in London, and had charge of the Oxygen 
Research Laboratory His wide experience, kindly 
disposition, and his knowledge of mathematics, 
physics, and electrical engineering made him a 
most valuable member of the University staff 





WE regret to announce the following deaths 


Dr M W Beijermok, founder and director of the 
Microbiological Institute at Delft, on Jan 1, aged 
Seventy-nine years 

Prof G Gehlhoff, of the Technical Highschool, 
Berlin, president of the Deutsche Gesellschaft fur 
Technische Physik, vice-president of the Deutsche 
Glastechnische Gesellschaft and a director of the 
Osram GmbH, who ın recent years took a lead- 
ing part m the development of glass technology m 
Germany and made a number of notable contribu- 
tions from his own laboratory, died on Mar 12 

Prof D Hepburn, C M G , professor of anatomy m 
the Cardiff Medical Sehool of the University of Wales, 
formerly president of the Anatomical Society of Great . 
Britain and Ireland, on Mar 10, aged seventy-two 

ears 
: Prof Cail Emil Hansen Ostenfeld, professor of 
botany and director of the botanical garden im the 
University of Copenhagen, on Jan 16, aged fifty- 
eight years 

Prof Enrico Sereni head of the department of 
physiology m the Stazione Zoologica, Naples, on 
Mar 1, aged thirty-one years 

Prof Otto Wallach, emeritus professor of chemistry 
m the University of Bonn, who specialised m the 
chemistry and mdustrial uses of the terpenes and was 
awarded the Nobel prize for chemistry in 1910, on 
Mar 1, aged eighty-four years 


News and Views. E 


THE Council of the Royal Society has agreed to 
recommend for election as fellows of the Society the 
followmg seventeen candidates Percy George Ham- 
nall Boswell, professor of geology in the Imperial 
College of Science and Technology, Alfred Joseph 
Clark, professor of pharmacology in the University of 
Edinburgh , Charles Davidson, assistant at the Royal 
Observatory, Greenwich, Reginald Ruggles Gates, 
professor of botany, King’s College, London , Charles 
Stanley Gibson, professor of chemistry, Guy’s Hospital 
Medical School, Hermann Glauert, Principal Scien- 
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tific Officer, Royal Aucraft Establishment, Farn- 
borough, Charles Robert Hanngton, reader m 
pathological chemistry m the University of London 
(University College Hospital Medical School), Isidor 
Morris Heilbion, professor of organic chemistry in the 
University of Lrverpool, Sir Alexander Cruikshank 
Houston, Director of Water Exammations to the 
Metropolitan Water Board , Lieut -Col Sydney Price 
James, IM S, adviser on tropical diseases to the 
Ministry of Health, Charles Frewen Jenkin, lately 
professor of engmeermg science m the University of 


M 
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Oxford, Stanley Wells Kemp, director of research, 
Discovery Expedition, Thomas Howell Laby, pro- 
fessor of natural philosophy, University of Melbourne, 
Wilham Kingdon Spencer, paleontologist , Edward 
Charles Titchmarsh, professor of pure mathematics m 
the University of Liverpool, Wilfred Trotte1, surgeon 
to University College Hospital, Miles Walker, pro- 
fessor of electrical engineering, University of Man- 
chester 


Ter Dalton medal of the Manchester Literary and 
Philosophical Society, which was awarded to Sir J J 
Thomson on Ma: 10 on the occasion of his visit to 
Manchester, was founded so far back as the year 1864, 
but, curiously enough, no allotment was made until 
1898 The cncumstances attending its early institu- 
tion and production are somewhat obscure, at any 
rate ıt was a medallic gift to be adopted “ for presenta- 
tion on such occasions as the society may determine "', 
a decision which left future bestowal an open matter, a 
point well seen m the awards, which have only occurred 
as follows Dr Schunck (1898), Sir Henry Roscoe 
(1900), Prof Osborne Reynolds (1903), Lord Ruther- 
ford (1919), Sir J J Thomson (1931) The medal 1s 
struck in bronze, the obverse bears the head of John 


‘Dalton, and on the reverse, within crossed laurel 


branches, 1s a sphinx, with accompanying legend, 
“ Knowledge is Power" The first presentation of 
what was apparently an origmal Dalton medal was 
made on Mai 29, 1898, to Dr Edward Schunck, mm 
** recognition of his series of researches on the natural 
colourmg matters, with which he has enriched chem- 
istry”? Schunck had been a member of the Man- 
chester Literary and Philosophical Society for fifty-six 
years It may be recalled that on the occasion of the 
gift, Sir Joseph Hooker attended to receive the Wilde 
gold medal, whilst Sir Michael Foster delivered the 
, Wilde lecture, with the title “ On the Physical Basis 
of Psychical Events ”’ 


THE discontinuance of a medallic gift by a scientific 
society 1s unusual This has been the case, however, 
with the Wilde gold medal of the Manchester Literary 
and Philosophical Society In 1895, Dr Henry Wilde, 
& generous benefactor in many directions, established 
a fund, part of which was to be devoted to the annual 
award of a gold medal for distinguished services to 
science and philosophy ‘The first medal was given in 
1896 to Sir George Stokes for “ pre-emment services 
to mathematical and physical science"? Sir George 
visited Manchester 1n the following year, received the 
medal, and gave an address entitled ‘‘ The Nature of 
the Rontgen Rays” The final gift of the kind was 
made in 1908 to Sir Joseph Larmor Referrimg to the 
article on the sesqui-centenary of the foundation of 
the Manchester Literary and Philosophical Society m 
NATURE of Mar 14 (p 408), ıt has been pointed out by 
a correspondent that the Copley medal of the Royal 
Society was never awarded to John Dalton Dalton 
received the Royal Society’s Royal medal m 1826, the 
first presented at the time of institution 


THE election on Mar 9 of Prof Ele Cartan to the 
seat of the late Paul Appell m the Paris Academy of 
Sciences has added a promment mathematician to the 
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distinguished body of men of science of the Quai 
Conti Prof Cartan has specialised in the theory 
of groups and in higher geometry, and has developed 
these fundamental branches of mathematics in unex- 
pected and far-reaching directions We still remember 
the deep impression he made at the International Con- 
gress of Mathematicians in Bologna, when he showed 
how to determine a complete orthogonal system of 
functions in any Riemannian space with a positive 
curvature and symmetrical with reference to each of its 
points, and how to derive a geometrical 1epresenta- 
tion of these seres of fundamental functions by 
means of a special type of isometrical transformations 
Indeed, in his numerous memoirs on these abstruse 
topics Prof Cartan has given a remarkable generalisa- 
tion to the Riemannian spaces, thus preparing the way 
to subsequent developments in natural philosophy 


Iw Newtonian mechanics, as 1s well known, giavita- 
tion has no influence on measurements as such In 
Exnstein’s universe, however, all measurements follow 
so closely the structural character of the gravitational 
field in which they are immersed, that a knowledge 
of the geometry of that field 1s equivalent to a know- 
ledge of 1ts physical properties, so that mechanics 
1s implied in geometry again, as was the case during 
the golden period of Greek science It appears neces- 
sary, then, to labour 1n detail the manifold mterpreta- 
tion of the notion of space underlying the geometrical 
and physical description of the universe The curved 
space discovered by Riemann in 1853, which found 
its practical appleation in 1916, has to be itself 
generalised and enlarged if the future claims of 
theoretical physics have to be satisfied In this con- 
nexion Cartan’s spaces’, by reason of then greater 
generality and completeness, are of supreme ım- 
portance This was a new revelation to some of us 
who listened to his illuminating exposition at the 
International Congress of Philosophy at Naples 1n 1924, 
when Prof Cartan spoke of the torsional properties of 
space and the difficulties created by magnetic pheno- 
mena in the single vectorial representation of material 
particles The practical value of his intuitions has 
been confirmed since by the implications of De 
Brogle’s wave-mechanies, which seems to demand a 
more complex theory of groups for its geometrical 
interpretation As a mathematician, Prof Cartan 
has had a distinguished career Born in 1869, he 
studied at the École Normale Supérieure of Paris, and 
took his doctor’s degree in 1804 He now occupies 
the chair of higher geometry, which was held previ- 
ously by Darboux, at the University of Paris His 
numerous mathematical memoirs earned for him, last 
autumn, the Grand Prix of £400 of the Paris Academy 
of Sciences 


AFTER a keen debate in the House of Commons, 
on Mar 16, Clause 4 of the Representation of the 
People Bill which had been before the House in 
committee, was defeated by 246 votes to 242 The 
special claim of Queen’s University, Belfast, was first 
brought forward by Mr Ross and supported by Col. 
Sinclair, pro-chancellor of Queen’s University and its 
representative m Parliament This claim, however, 
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was rejected by 178 votes to 168. 'The motion for 
the deletion of Clause 4 from the Bill was presented 
by Lord Hugh Cecil He analysed the question of 
equalitarian democracy, which is based on the ‘ one 
vote, one value’ theory, and declared 1t does not and 
cannot exist He then appealed to the members not 
to spoil the tradition of true representation Major 
Church opposed his own party by strongly supporting 
this appeal. He considers it intolerable that this 
bill should suggest that university education ıs not of 
special value, especially in view of the fact that the 
universities are no longer class preserves and produce 
advisers to governments and leaders of science and 
industry Mr Clynes refused the appeal for a free 
vote, pointing out that, at least, there 1s no justifica- 
tion for giving university voters twice the repiesenta- 
tion of other voters He pointed out that university 
members have shown little special political capacity 
The Government was also supported by Sir Herbert 
Samuel 


In a pamphlet entitled “A National Policy " 
(London Macmillan and Co, Ltd 6d), describing 
the programme advanced by Sir Oswald Mosley, M P , 
there are some references to scientific research which, 
without trenching on questions of party politics, it 
may be of interest tosummarise No task, ıt 1s argued, 
1s of more vital importance than that of mobilising 
our great scientific resources and attainments Great 
Buitain’s industrial future depends on the rapid and 
effective adoption of new scientific results more than 
upon any other single factor Our high degiee of 
industrialisation, our unrivalled technical experience, 
the skill of our workers, our great resources of scientific 
ability and devotion, give us the opportunity to mam- 
tain our lead indefinitely What ıs chiefly lacking 
is the effective co-ordination and application of our 
resources The work of the Department of Scientific 
and Industrial Research ıs commended, but ıb 18 
said that the scale on which ıt 1s allowed to operate 
1S too limited A method must be adopted by which 
new devices and inventions can be carried through the 
difficult intermediate stage between successful labora- 
tory results and commercial exploitation At present, 
the Department can only test mventions at the 
owner's expense and issue a report on the results A 
certain maximum sum should be set aside each year 
for the Department’s use for the development of a 
small number of selected inventions, which, after 
making a suitable financial arrangement with the 
patentee, should be taken mght out of the laboratory 
stage and put on the market under public auspices 


SIR Oswatp Mosrzv also suggests the fostering 
of inventions and the extension ot agricultural and 
medical research, while an organised attempt might 
be made to standaidise many of the basic products 
of industry for mass production purposes, comparable 
to Mr Hoover’s remarkable campaign in the United 
States of America The establishment of new in- 
dustries under the direction of a National Investment 
Board 1s advocated where these industries might be 
of great value to the community though as yet they 
are not in & position to attract private enterprise 
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Thus, coal carbonisation appears to be insufficiently 
profitable to attract an adequate amount of private 
capital, but its establishment, 16 1s suggested, might 
be justified on grounds of public policy, because (1) 16 
might mean the ‘salvaging’ of a large amount of the 
communiby's capital which has been sunk in coal 
mining and would be rendered profitable again if 
a new market for coal were created, (2) ıt would 
lessen our dependence on imported oil fuel, (3) a 
smokeless fuel would be produced, and (4) the new 
work available 1n. the coal-fields would mean a saving 
m unemployment rehef 


THE Council of the Linnean Society of London has 
reached an important decision with regard to the 
publication, of the Proceedings of the Society The 
Proceedings, instead of being published ın an annual 
volume, are being issued sheet by sheet of 16 pages, 
and m this way an abstract of a paper read before 
the Society may be m the hands of fellows and of 
the public between three and eight weeks after the 
reading of the paper Each sheet of the Proceedings 
so issued will rank as a publication on the date of 
issue, so that the utmost is being done to conserve 
for contributois to the Society the priority of their 
discoveries, provided, of course, that in the case of 
new species a sufficient diagnosis accompanies the 
publication of the new name This precaution has 
not been taken, for example, in the case of a new 
species of Hoplophorus described ın a recent issue, so 
that the advantage of early publication 1s lost in this 
ease The importance in time of the arrangement 
which has now come into force is well illustrated 
by the first sheet of the new 1ssue The Proceedangs 
of Nov 20, 1930, were issued on Dec 17, whereas 
the annual volume issued in January 1931 contains 
reports of ‘ proceedings’ so far back as Nov. 7, 1929 
Arrangements have been made whereby fellows, foreign 
members, and associates who still wish to possess the 
complete Proceedings m book form may obtain a copy 
each year at half the published price. 


THE Belfast Naturalists’ Field Club, for some time 
past, has had under consideration the advisability of 
making a survey of the antiquities of that part of 
Northern Ireland covered by it and its affiliated 
Societies Both the number and character of these 
antiquities and the risks to which the better known 
are exposed in modern conditions have been judged 
to make the matter one of such importance that the 
authorities of the Field Club have appointed a special 
committee to deal with ıt Members and others have 
been asked to co-operate with the Committee by 
sending in lists, with full particulars, of any an- 
tiquities in their neighbourhood, especially those 
which are not included in the Ordnance maps Plans, 
sketches, and photographs are to be included, with a 
statement of exact position The topographical and 
full bibhographical details will be indexed and made 
available for consultation by students The scheme 
will cover buildings, monuments, and other remains 
of both historie and prehistoric trmes The chairman 
of the Committee 1s Mr H. Albert Campbell, and the 
honorary secretary, Miss M Gaffikin. 
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THE course of popular lectures on the native 1aces 
of the British Empire given under the auspices of the 
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Royal Anthropological Institute came to an end for ' 


the current session on Mar 11 with Mr E Torday’s 
lecture on '* The Things that Matter to the African ” 
Mr Torday’s lecture was a subtle but most 11llummating 
interpretation of native hfe and tradition in West 
Africa, m which he showed that the frivolous, light- 
hearted individual of many travellers 1s far from being 
therealman Infact, heappears to be something of an 
opportunist , for, while howimg to the domination of 
the sultanates, he has, at heart and 1n actual practice, 
remained a thorough democrat, ın accordance with his 
long-established tradition ‘The case was well argued 
and convinemgly supported by a wealth of detailed 
evidence which covered both religious belief and 
social custom Full justice was done to the remark- 
able but too httle known character and influence of 
the women Mr Torday's conclusion that the West 
African is capable of concerted and persevering action 
when he aims at social ideals, taken with what he said 
in the body of his lecture, is both a warning and a 
guide to our administrators For ıt would appear 
that under the impact of European influences, a new 
culture 1s shapmg which will differ from that of the 
past, but m which our share will depend very much 
upon our sympathetic understanding of native tradi- 
tion We trust that Mr Torday’s lecture will be given 
permanent form, for it 1s, without question, one of the 
most important pronouncements on the West Africans 
which has been made in recent years 


INTERNATIONAL telephony has made wonderful pro- 
gress during the past year At the beginning of 1929 
radio telephony provided daily telephone service to 
more than twenty-six countries In 1930 the total 
of international connexions wholly or partly effected 
through radio telephony was increased to 177 The 
most ımportant groups of connexions can be divided 
into three classes, the first one lmkimg North and 
South America ‘This group connects the United 
States, Canada, Cuba, and Mexico on one side with 
the Argentine, Chile, and Uruguay on the other The 
second group involves three new channels between 
Europe and South America They operate from 
Paris, Berlin, and London to Buenos Aires Land line 
connexions bring a total of twenty other countries 
into these circuits The third group involves the 
London-Sydney circuit-—a distance of 9192 mules 
These circuits connect most of the telephone users of 
the United States, Canada, Mexico, Great Britain, 
Hungary, and Italy with Australia Many more lines 
are being constructed, including one connecting the 
United States and Australa directly Spectacular 
conversations have been held from an aeroplane ovel 
the city of Buenos Aures with points in the United 
States, with the ss Majesivc on the high seas, and 
with Sydney, Austraha, a distance of 14,000 miles A 
conversation has also been transmitted round the world 
from Schenectady and then broadcast According to 
Electrical Communication for January, the inter- 
national telephone directory (A T 1) for 1929 con- 
tained about 12,000 entries fiom 1485 towns in 27 
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the 1930 edition contains more 
than 50,000 entries from 2718 towns 1n 38 countries 
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THE tenth annual report of the Electricity Com- 
missioners, which has just been published, shows 
clearly that the electric supply industry m Great 
Butan has been httle if at all affected by the almost 
universal trade depression Dividing the country into 
regional districts of supply, Imking up all the effi- 
cient large power stations, and gradually eliminating 
where possible the less efficient stations, 1s leading 
to a better utilisation of our coal resources The total 
number of units generated in the year ending in 
March 1921 was 5167 million units and the fuel con- 
sumption was 7 356 milhon tons For the year which 
ended in March 1930, the total number of units 
generated was 11,961 millon, with a fuel consumption 
of 10 141 million tons It will be seen that although 
the number of units generated has been doubled, the 
consumption of coal has only increased by about 
50 per cent Last year was noteworthy because of the 
continued expansion of the supply and the many 
schemes that are being put m hand for the 1mprove- 
ment and further extension of public supplies The 
steady giowth of the domestic supply has had a 
stabilising effect on the industry The units generated 
last year show an increase of 10 per cent of the number 
generated in the preceding year A number of small 
staticns have been erected ın isolated districts On 
the estimated population of Great Britain (445 
milhons) the sales of electrical units represent 193 
units per capita, as compared with 171 in the previous 
report The question of rural development 1s dis- 
cussed and it ıs pointed out that the prospects are 
favourable in certam cases 


THE prize for 1930 for an improvement in the 
science or practice of navigation offered by the Royal 
Society of Arts, under the terms of the Thomas Gray 
Memorial Trust, has been awarded to Messrs Charles 
A Stevenson and David Alan Stevenson, of Edinburgh, 
for their invention of the talking beacon installed at 
Cumbrae Lighthouse The beacon, to which reference 
was made in Nature of Jan 24, p 138, consists of an 
ingenious combination of fog signal and wireless 
transmitter The fog signal consists of three blasts 
follawed by a short silence and then two further 
blasts At the same time, on a wireless receiver, & 
listener hears (a) the name of the beacon in speech 
(Cumbrae), (b) the three blasts of the fog signal, 
(c) counting 1n. speech, in cables and sea mules up to 
five miles, and (d) the two blasts of the fog signal 
This 15 followed by a silent interval lasting twenty- 
seven seconds and is then repeated Immediately 
before each mule 1s spoken & bell 1s sounded The 
distance which the observer hears in his receiver, 
coinciding with the end of the third blast heard through 
the air, gives him the distance of his ship from the 
lighthouse The spoken words in the signal come 
from a gramophone record on a turn-table, which 1s 
engaged and disengaged by means of a clutch with 
another turn-table kept constantly revolving by air 
turbine oi motor The Council of the Royal Society 
of Arts 15 offering this year another prize of £100 to any 
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person who may bring to its notice a valuable improve- 
ment 1n the science o1 practice of navigation proposed or 
invented by himself in the years 1930 and 1931, anda 
prize of £100 for an essay on “The Stability of Ships, 
with special reference to the particulais which should 
be supplied by Shipbuilders, and also the value of any 
mechanical devices for ascertaining the MG, with 
which you are acquainted’? Claims and essays must 
reach the Secretary, Royal Society of Arts, John Street, 
Adelphi, London, W C 2, not late: than Dee 31, 1931 


AT a conference at the Birmingham section of the 
British Industries Fan, Dr € H Lander, Director of 
Fuel Research, discussed the “ Gas Industry in relation 
to British Fuel Pioblems’’ Hestiessed the importance 
of 1ts contribution to the smoke pioblem, as a purveyor 
of smokeless fuels, to the domestic heating problem, and 
to the pioblem of obtaining oil and petiol from coal 
The carbonisation industiies produce solid, liquid, and 
gaseous fuels and so all their problems are related and 
need to be consideied together The current abund- 
ance of liquid fuels should not blind us to the possible 
future need for deriving supplies from coal The gas 
industry 1s well placed for marketing all the products 
of the carbonisation and hydrogenation of coal oi its 
products In view of the potential contribution of 
the carbonisation industries to the reduction of smoke, 
Dı Lande: pleaded for collaboration of the gas and 
coking industries in the utilisation and marketing of 
their products Sir Arther Duckham contrasted the 
potential contiibution of the gas industry to the fuel 
problems of Great Britain with the legislative shackles 
imposed. on its development, the restrictions placed on 
the use of gas by some local authorities, arising from an 
imperfect grasp of fuel problems by the general public 
and even by out legislators 


Tur first number of vol 3 of the Collection of 
Czechoslovak Chemical Commumcations (Jan -Feb 
1931) 1s a special issue dedicated to the memory of 
Prof FrantiSek Wald, who died suddenly in October 
of last year His chief contributions to the advance- 
ment of science 1n central Europe were outlined 1n the 
obituary notice which appeared in NATURE for Jan 10, 
p 64 Had he lived, Prof Wald would have attamed 
seventy years of age last January, and the onginal 
intention of the editors of Collecton was that this 
issue should have been a jubilee number in his honour 
Right up to the time of his death, Wald was engaged 
in elaborating his phenomenalistic theory of phases 
and stoichiometry These views are embodied partly 
in an article by hus frend Dr A Kříž and partly in 
a hitherto unpublished article by Wald himself, en- 
titled " Foundations of a Theory of Chemical Opera- 
tions" From these, it 1s clear that he disregarded 
much of the atomic theory and his definitions of ele- 
ments and compounds do not coincide with those ac- 
cepted generally His ideas attracted the attention 
of Prof Wilhelm Ostwald, whose friendship he enjoyed 
and who included him among the “Great Men of 
Science” Prof Wald was for many years chief chemist 
to an important metallurgical undertaking at Kladno, 
and among his seventy contributions to various 
scientific periodicals are several dealing with the 
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adaptation of standard methods of chemical analysis 
to the special needs of metallurgy, especially to the 
evaluation of ores and the analysis of alloys In 
addition to appreciative articles on Wald’s life and 
work, this special number of the Czechoslovak 
Collectton contains several other articles of out- 
standing merit, including an account of some iron- 
carbon-siheon alloys (by Drs Kříž and Pobofil) and 
further polarographic studies with the dropping 
mercury cathode by Prof Heyrovsky and collabo- 
rators, who find that in acid solution, nitric oxide 1s 
1educed to ammonia at a potential of 0 77 volt from 
that of the normal calomel electrode 


We have received a copy of the Subject Index to 
volumes 1 to 60 of the Journal of Physiology, which 
has been prepared by Dr J G Priestley, of Oxford 
The Physiological Society recently published a history 
of 16s first fifty years, written by Sir Edward Sharpey 
Schafer, and an author dex to the first sixty volumes 
has also been issued These three volumes cover an 
important period 1n the history of physiology, a period 
which has seen its development into the science of 
to-day An important part of this development 1s 
represented by the papers appearmg 1n the first sixty 
volumes of the Journal The index has been made as 
complete as possible thus, where a subject can be 
considered from more than one point of view, entries 
1eferring to each of them are given In addition, the 
species on which the observations were made ıs also 
noted It runs to upwards of two hundred pages, and 
1s published by the Cambridge University Press as 
a supplement to the first number of volume 71 of the 
Journal of Physiology, issued m J anuary 


Tse Ministry of Agriculture desires to notify 
poultry farmers that it 1s now Issuing a fowl pox 
vaccine at a charge of one penny per dose, with a 
minimum charge of 28 6d covering a supply of 30 
doses, with an instrument and biush for application 
The vaccine has been extensively tested, ıt 1s free from 
danger, and causes no constitutional disturbance It 
confers definite immunity of at least four months’ 
duration Cash must be enclosed with each order, 
which should be addressed to the Director, Ministry 
of Agricultwe and Fisheries Veterinary Laboratory, 
New Haw, Weybridge, Surrey The Ministry has also 
issued a bulletin (No 26) on Johne’s disease, which 
gives a full account of this important disease of cattle 
The bulletin, price 3d post free, may be obtained 
from the Ministry of Agriculture and Fisheries, 10 
Whitehall Place, London, S W 1 


At the annual general meeting of the Society of 
Public Analysts held on Mar 4, the following officers 
for the year 1931 were elected President, Dr J T 
Dunn, Hon Treasure, Mr E B Hughes, Hon 
Secretary, Mı F W F Arnaud 


AMONG recent appointments made by the Secretary 
of State for the Colonies to the Colonial Agricultural 
Service are the followmg Mr H R Surridge, as 
agricultural officer, Fig, and Mr H E Box, as 
entomologist, Antigua, Leeward Islands 


SIR ARTHUR SMITH Woopwarp will deliver the 
Huxley Memorial Lecture at the Imperial College of 
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Science and Technology, South Kensington, on Mon- 
day, May 4, at 4 PM His subject will be ‘‘ Modern 
Progiess in Vertebrate Paleontology ” 


Ar the annual meeting of the Geological Society of 
London held on Feb 21, the following officers were 
elected President Prof E J Garwood, V«ce-Presa- 
dents Mr J F N Green, Prof J W Gregory, Dr 
H H Thomas, and Prof W W Watts, Secretaraes 
Mr W Campbell Smith and Prof W T Gordon, 
Foreign Secretary Sir Arthur Smith Woodward , 
Treasurer Mr F N Ashcroft 


THe Masters’ Memorial Lectures of the Royal 
Horticultural Society will be delivered in the lecture 
100m of the Society’s new hall 1n Greycoat Street, 
Westminstei, on Wednesday and Thursday, April 8 

nd 9, at 330 pm, by Prof Erwin Bau, on “ New 
Scopes and New Methods of Plant Breeding " and 
“The Problem of Evolution" Sn Daniel Hall and 
Sir Fredenek Keeble will take the chan on these 
occasions 


Iv is announced by Northern News Services, Ltd, 
that Dr Hjalmar Bioch, directo: of the marine biology 
station of the University of Oslo, has been appointed 
by the Jugoslav Government to be duector of the 
institute of Deep-sea Research and Fishery Investiga- 
tions in the Adnatic The Jugoslav institute is being 
built at Spht (Spalato), where all branches of science 
concerning deep-sea iesearch will be represented, 
including zoology, botany, and oceanography Local 
methods of fishing will also be investigated, with the 
view of modernising and rationalising these 


A NEw article of association of the Royal Zoological 
Society of New South Wales, giving the council power 
to confer the title ‘fellow’ on any member or asso- 
ciate member of the Society who has rendered distin - 
guished service to Australian zoology, has recently 
been formulated The council has conferred this title 
upon Dr R J Tilyard,H J Carter, W W Froggatt, 
T Iredale, A F Basset Hull, and T C Roughley, 
ul of whom have contributed largely to scientific 
Jounals articles dealing with the various branches 
of Australian zoology The title ıs purely an honorary 
distinction 


ACCORDING to the records obtained at Kew Ob- 
servatory, the epicentre of the destructive earth- 
quake which occurred in the Balkans at 1h 50m 
GMT on Mai 8 was near 41° N, 21° E The dis- 
turbance was about four times as violent as the shock 
which occurred in the same region at Oh 16m GMT 
on Mar 7 According to a revised estimate, the 
position of the epicentre of this earlier shock 1s 
42° N, 23° E The earthquake which was felt in 
Japan on Mai 9 was 1ecorded as a large disturbance 
at Kew Observatory A United States Coast and 
Geodetic Survey bioadcast message gives the epi- 
centre as 43? N , 140° E 


On Mar 13, Sir Frederick Gowland Hopkins, 
president of the Royal Society, unveiled, m one of the 
_prinerpal laboratories of the London School of Hygiene 
and Tropical Medicine, a memorial plaque in memory 
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of the late Lord Wandsworth, who left asum of £10,000 
to found a scholarship for the promotion of medical 
research ın one of the London medical schools The 
ceremony was performed in the presence of Su William 
Hamer and Dr E Deller, Principal of the University, 
and others, during an official mspection of the School 
by the University of London In unveiling the tablet, 
Sir Gowland Hopkins expressed the hope that the 
work already done and the opportunities for the future 
which the scholarship afforded would be an abidmg 
source of inspiration 


TEHE Association of British Chemical Manufacturers 
has issued an ‘‘Index to Acts of Parliament and 
Statutory Rules and Orders affecting the Chemical 
Industry " Copies of this publication (price 2s net) 
may be obtained from W Heffer and Sons, 4 Petty 
Cury, Cambridge 


SowE years ago, Dr Maire Stopes suggested that 
cortal interlocking between the glans penis and the 
cervical canal occasionally occurred in man ‘The 
phenomenon was, on anatomical grounds, scarcely 
credited (see NATURE, Oct 25, 1924, p 601, and Nov 
15, 1924, 719) Dr Stopes now states (O B C Bull, 
No 2. 1930) that the occurrence has been confirmed 
in 48 cases attending the Clinic for Constructive Birth 
Control and 1n others, 59 cases 1n all 


THE Kodak Research Laboratories have just issued 
the thirteenth volume of abiidgments of then 
scientific communications published in 1929 There 
are 37 of them ın the volume, by 32 authors The 
subjects include physical, photographie, and physio- 
logical optics, organic, physical, and colloid chem- 
istry , photographic theory, and practical photography. 
The ab11dgments are very full, giving all the essential 
details of the original papers 


THE winter, 1930-31, issue of The Fight agaist 
Disease, the quarterly journal of the Research Defence 
Society, contains an article by Dr J H Burn on the 
use of animals for the standardisation of remedies, 1n 
which he points out that animal tests of activity aie 
necessary not only for antitoxins and insulin but also 
for the arsenobenzenes An account 1s given of the 
debate in the House of Commons upon Commander 
Kenworthy’s Bill to prevent the application of public 
money to vivisection experiments, which suffered the 
unusual fate of bemg refused a first reading 


As a iesult of long-standing trials, the National 
Institute of Agncultuial Botany at Cambridge 1s well 
quahfied to give reliable advice to farmers, and, as 1s 
pointed out by the Institute, the selection of the right 
variety of a crop may make all the difference between 
success and failure The publication of Farmer's 
Leaflets Nos 2, 3, 4, and 5, dealing respectively with 
cereals fo1 spring sowing, potatoes, lucerne, and sugar- 
beet, should, therefore, prove of 1mmediate benefit to 
the farming community The leaflets may be obtained 
post free on application to the Institute at Cambuidge 


UNDER the title of ** Canada 1931 ", the Dominion 
Bureau of Statistics has pubhshed a handbook of the 
present conditions in Canada (Ottawa Dominion 
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Bureau of Statistics London High Commissioner 
for Canada) The small volume supplements the 
larger and more purely statistical “Canada Year 
Book" and gives enough comparative statistics to 
present a survey of most aspects of Canadian activity 
The reviews of agriculture, mining, and the develop- 
ment of water power are useful summaries A 
statistical appendix gives tabulated figures for the 
last ten decades 1n population, production, trade, and 
other matters There ıs also a lst of official sources 
of information 1elating to Canada 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —A male 
fishery officer ın the Fishenes Department of the 


Our Astronomical Column. 


The Corona without an Ecltpse —M. B  Lyot's 
experiments with a sensitive polarimeter from the 
summit of the Pie du Midi, which is 9439 feet high, 
undoubtedly indicate the most hopeful means of 
observing the corona without an eclipse They are 
fully deseribed in a bulletin dated Feb 14 issued 
by Science Service, Washington, DC A screen was 
used. to cover the image of the sun’s disc, and the 
prominences were then visible without the aid of a 
spectroscope The polarised hght that he ascribes to 
the corona can only be traced for 3’ or 4’ above the 
sun’s limb, so that the method only extends to the 
bright inner zone of the corona It ıs only observed 
1n one position angle at a time, but by rotating the 
instrument round the sun’s limb, 1t can be studied 
in all position angles Dr Deslandres is hopeful 
that ıt may be possible to photograph the images 
thus obtained ‘The article recalls that Francois de 
Plantade, an assistant of Cassin, used the Pie du 
Midi for astronomical observations two centuries 
ago It also refers to the attempts of Prof Hale and 
Dr Steavenson to photograph the corona from high 
mountains , they did not, however, employ a polari- 
meter A complete check of the new method will be 
afforded when the moon is very near the sun, but 
not actually encroaching on the dise, if the method 
is sound, the dark dise of the moon should be dıs- 
cernible. 


The System of £ Urse Majoris —This has long been 
known as an interesting double star with a period of 
59 8 years , 1t has been followed through more than a 
revolution In 1905, Norlund detected an oscillation 
in the bright star with a period of 22 months, mdicat- 
ing that ıt has a close companion The fainter star 
was found to be a spectroscopic bmary, with a period 
of 9 8 days, by the Lick observers m 1918 Lowell 
Observatory Bullet 432 contams a discussion of the 
spectroscopic orbit by L Berman The discussion 
1s complicated by the double orbital motion, the 
hnght-tzme changes considerably durmg the descrip- 
tion of the large orbit The 22-month orbit ıs turned 
nearly edgewise to us, and observers are asked to 
watch for a possible eclipse on Feb 4 or 5, 1932 We 
see the 9 8-day orbit nearly fully open, so the radial 
motion initissmall <A very accurate parallax can be 
derived from a combination of the data , the adopted 
value ıs 0 126^, giving a distance of 26 hght-years 
The combined mass of the bmghter pair is 1} sun, 
that of the fainter pair ıs equal to the sun Both the 
visible components are about 14 times as dense as 
the sun. The semi-major axis of the 9 8-day orbit 
is 7,819,500 km , that of the 59 8-year orbit is 
about 20 astronomical units The spectrograms were 
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Ministry of Agriculture and Fisheries—The Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, SW 1 (Mar 31) A biochemical assistant at 
the Hannah Dairy Research Institute, Auchineruive, 
Ayr—The Secretary, Hannah Dairy Research Instü- 
tute, Auchincruive, Ayr (April 1) A Junior technical 
examiner 1n the Lands Branch of the War Department 
— The Secretary, Civil Service Commission, Burlington 
Gardens, W 1 (April 16) 
engineering department of Highgate School—The 
Headmaster, School House, Highgate (May 10) An 
adviser in entomology for the Bristol Province under 
the Advisory Scheme of the Mmustry of Agriculture 
and Fisherres—The Acting Registrar, The University, 
Bristol 


measured by Mr Berman and Miss Hobe, the 
determmed their personal equations by measur 
spectrograms of Venus, the radial velocity of which 1s 
accurately known 


Annuaire Astronomique Camille Flammarion, 1931 
—This useful almanac (Observatouwe de Juvisy, 12 
francs) contams details of the positions of sun, moon, 
and planets, diagrams of the orientation of the solar 
equator in different months, data of all oppositions 
of Mars up to 1956, elements of Pluto with a diagram 
of its orbit and details of the two total lunar eclipses of 
1931, which are both visible m England and France 
There 1s an excellent table of the elements of the 
orbits of periodic comets, compiled by M  Baldet, 
if includes comet Schwassmann-Wachmann III 
(1930 d) There are also meteorological data and 
many useful tables of physical constants One notes 
the interesting fact that Mt Canigou can be seen from 
Marseilles projected upon the setting sun on certain 
days m February and October, the distance ıs 
253 km, and the straight hne joming the pomts ıs 
120 m below the sea at the middle pomt, the vis:- 
bility depends on refraction 

A table of Easter up to 2319 may interest some 
readers One notes that Easter occurs in March 


once m 43 years, it will not occur on Mar 22 (ıts- 
It ıs, of course, assumed 


earliest date) until 2285 
that the present mode of reckoning will be con- 
tinued. 


Report of the Leyden Observatory for 1930 —The 
Report begins with acknowledgment of the gift of 
110,000 dollars from the Rockefeller Foundation It 
is bemg used for the construction of a photographic 
equatorial of 40 cm aperture, which will be erected at 
Johannesburg, thus strengthenmg the connexion 
between Leyden and the Union Observatory Dr van 
den Bos has now become chief assistant at the 
Union Observatory Prof Hertzsprung and Mr van 
Gent are there temporarily 

The meridian circle at Leyden was used for ob- 
servation of the Eros-reference stars The proper 
motions of the reference stars mn the selected areas are 


being discussed ; also those of stars m the Pleiades . 


mn connexion with Prof Hertzsprung’s mvestigation 
Mr. Kuiper has observed double stars with the 
10-inch refractor on 63 nights 

Mr van Gent has photographed several southern 
fields with the Frankln Adams camera, and has 
detected 82 known and 28 new minor planets Prof. 
de Sitter and Dr Oort have mvestigated the radial 
velocities of the spiral nebule m relation to the theory 
of relativity and the rotation of the galaxy 


— —— ^ 


A head of the science and . 
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Research Items. 


The Society Islanders —A study of the physical 
characters of the Society Islanders by H L Shapiro, 
and based upon material collected m the field on the 
Bayard Dominick Expedition by S Craighll Handy 
and Willowdean C Handy, 1s published m vol 11, 
No 4, of the Memovrs of the Bermce P Bishop Museum, 
Honolulu Eighteen characters were examined and 
fifteen 1ndices calculated on two hundred and two 
individuals The measurements of 153 only are m- 
cluded here, as 49 were excluded on the ground of non- 
Polynesian admixture From a study of the distri- 
bution of these characters, which show bi-modal and 
multi-modal curves common to both sexes, 1t 1s con- 
cluded that there 1s heterogeneity in the population 
The impression of massiveness and size 1s borne out by 
the measurements The stature of 171 35 cm places 
them among the tallest people m the world The 
head is of medium length and of more than medium 
width, giving an index markedly brachycephalic 
Both face-height and width aie large, producing a 
massive face The forehead, however, is narrow, 
giving the distinctive character associated with the 
Polynesian The nasal mdex is mesorhine, but the 
average dimensions are considerable, though they do 
not equal the average of the Samoans and Tongans 
‘In bodily proportions and size the Society Islanders 
are relatively large In general, the women display 
the same development as the men Most of the 
Islanders have black hair There are no blondes, but 
13 14 per cent of the men and 15 15 per cent of the 
women have reddy-brown hair 


Tribes of the White Nile Province —Some notes 
digested from reports and essays of members of the 
admmistrative staff by Mr J A Red aie given m 
Sudan Notes and Records, vol 13, pt 2 The m- 
formation has been collected since 1924 For prac- 
tical purposes the province 1s divided into three areas 
(1) the Kawahla group, (2) the Baggara group, and 
(3) the rest The Kawahla group, the Hassania, 
Husemat, and Kawahla proper, occupy the Getema 
district and the riveraim part of Duem and Kawa, the 
first two being the predominant partners They are 
now a river-dwelling, semi-nomadic folk, spending 
most of their time near the Nile, except when they 
go mland to cultivate their rainland and seek green 
pasture for their animals As soon as the rains are 
over, they start cultivating the river flats and bring 
their animals to the water, where they remain until 
the next rains They acquired their present da by 
conquest Though the land must have been held m 
tribal holdmg origmally, mdividual ownership de- 
veloped rapidly Blood money, originally paid m 
camels, as they owned no cattle, is now paid m cattle 
orready money The Baggara group extend from the 
southern end of the province, just south of Kawa, to 
the Upper Nile boundary ‘They are, m a general 
sense, the semi-nomadic Arabs whose busmess ın life 
is cattle-breeding and who ride on bulls, while they 
leave to slaves and others the cultivation of the ground 
Even with extensive sheep owners, the flocks are of 
comparatively recent origin and are soon exchanged 
for wealth in cattle  Durmg the rains, the Baggara 
move from the river and wells, the extent of their 
migrations being governed by the fly Practically 
all cultivate, but 16 1s not their main object Land, to 
begin with, belonged to the tribes, bemg held by the 
chief as trustee, but there were very definite rights 
of usufruct When, on the lighter lands, a man had 
cleared a piece of land, 16 would be only ın very ex- 
ceptional circumstances that he would be disturbed, 
and on his death ıt would pass to his heirs eventu- 
ally The nghts of ownership are more marked on 
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the heavier eotton-growing lands ‘The rest" aie 
tribes hving on the eastern and western flanks of the 
centre of the province, of no great importance, and mn 
some cases merely survivals which cling to their 
tribal ider-tity , 

Observations on Indian Annelida —In the P»oceed- 
«ngs of the Seventeenth Indian Science Congress, held 
at Allahabad (Calcutta Asiatic Society of Bengal), 
abstracts of fifty-three zoological communications are 
given ‘The majority of the papers were on parasites, 
insects, fishes, and cytology It ıs interesting to note 
that several post-larval Polygordvus, probably allied to 
P lacteus, were taken ın the tow-net near Madras, and 
with them, early larve The latter were kept under 
observation for a few days and proved to have an 
‘amnion’.asin P lacteus. Another paper dealt with 
the almentary glands in a surface-feeding earthworm, 
Hutypheus These glands, formerly mistaken for 
calciferous glands, are not situated on the cesophagus 
but much farther back—a little behmd the middle of 
the body They occur m connexion with the typhlo- 
sole, open into the gut by several apertures, and have 
a special blood supply Preliminary experiments 
appear to indicate that they have a digestive (peptic) 
function 


Ascidians of Porto Rico and the Virgin Islands —In 
connexion with the '' Scientific Survey of Porto Rico 
and the Virgin Islands”’’, Dr Willard G. Van Name has, 
in vol 10, part 4 (New York Academy of Sciences, 
2 dollars), described the Ascidian fauna of the 
region A very clear account of the 35 species col. 
lected from the coasts of these islands is given, with 
the diagnostic characters of the families and genera 
concerned Numerous plates and sketches are used in 
ilustration The ascidians of Porto Rico and the 
Virgm Islands are, as might be expected, typical 
tropical and subtropical forms, some of which are 
restricted to the region including the West Indies, 
Gulf of Mexico, Caribbean, and Bermuda, whulst others, 
such as Trididemnum savigni and Styela partita, are 
found in practically all the warmer seas of the globe 
A. close relationship exists between the ascidian fauna 
of the West and East Indies, 18 of the West Indian 
species being represented in the East Indian region. 
One West Indian species, Pe: ophora viridis (Verrill), 1s 
considered identical with P ster» (Forbes and Hanley) 
of European waters Two species only, Asczdrella 
styelordes and Microcosmus anchyloderus, are restricted 
to Porto Rico and the Virgin Islands — It 15 interesting 
to note that the ascidians of these islands, with one 
exception—Pyura antillarum (from 496 fathoms), are 
httoral forms A considerable amount of dredging 
has yielded no truly deep-sea forms Hartmeyer’s 
revised classification of the Tunicata (1915) 1s used 
throughout, except that Lahile's orders—Aplouso- 
branchiata, Phlebobranchiata, and Stolidobranchiata— 
are substituted for the Krikobranchia, Dictyobranchia, 
and Ptychobranchia of Seeliger In addition, the 
distinct genus Perophora of Hartmeyer ıs moeluded 
under the Ascidude The Botryllide are regarded as 
a distinct family of the order Stolidobranchiata. 
Linde (1923) and Michaelsen (1928) include them as a 
subfamily of the family Styelide, to the compound 
forms of which they are, without doubt, closely re- 
lated. 


Digestion of Cellulose by Insects —Although a very 
large group of msects feed on woody tissues of plants 
and even on dry wood consisting almost entirely of 
cellulose, practically nothmg ıs known as to whether 
these insects are able to digest cellulose The problem 
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has been mvestigated successfully only with regard 
to wood-eating termites, m which the digestion of 
cellulose was found by Cleveland to depend on 
the presence, m their intestinal tract, of symbiotic 
Protozoa (Flagellates) Many other wood-feeding 
msects were investigated by Buchner and his pupils 
from a purely anatomical point of view, and ın the 
majority of them various symbiotic micro-organisms, 
often harboured in special organs (for example, the 
so-called ‘fermentation chambers’), were discovered 
This anatomical evidence was considered sufficient 
to postulate a theory that the micro-organisms must 
assist their hosts ın the digestion of cellulose, and 
this theory 1s commonly accepted However, recent 
investigations by W Ripper (Zer vergl Physrologe, 
13 Bd , 2 Heft, 1930), who used biochemical methods, 
throw considerable doubts on the assumed róle of 
symbiotic mucro-organisms in wood-eatmg insects 
This author has proved the piesence of a cellulase 
(cellulose-digesting enzyme) in the intestinal juce 
of several insects not possessing symbionts, which 
result suggests that the digestion of cellulose can 
occur without the assistance of symbionts On the 
other hand, no cellulase was found in the ‘ fermenta- 
tion chambers ' of other wood-boring larvee, although 
these organs are required by Buchner’s theory to 
harbour cellulose-digesting micro-organisms Again, 
in the case of certain unspecialised wood-boiers, the 
percentage of cellulose in the wood consumed and in 
the excreta proved to be the same Thus some wood- 
borers do not utilise any of the cellulose of their food, 
others can digest 1t without symbionts, while the 
organs harbouring symbionts may beai no relation to 
the digestion of cellulose It appears that further re- 
search on biochemical and physiological lines ıs 
necessary for the elucidation of this highly mteiesting 
and complicated problem 





The Tetraploid Chinese Primrose — Promula sinensis 
has been a subject of genetic investigation for many 
years <A recent paper by Mrs Sverdrup Somme 
(Jour Genetws, vol 23, No 3), who formerly worked 
at the Merton Laboratory, 1s concerned with the 
genetics and cytology of the tetraploid form ‘This 
has arisen at various times in different strains and 
the view 1s favoured that 16 results from a suspended 
mitosis m the fertilised egg It ıs a stouter plant, a 
cell giant, with 48 chromosomes, and is less fertile 
than the diploid In the first studies of this tetraploid, 
Gregory found certain factors duplicated and he 
assumed that in meiosis the chromosomes would mate 
in pairs derived from either parent Mrs Somme, 
however, finds that the genetic behaviour 1s that 
which would be expected if random pairing takes 
place between any two of the four homologous 
chromosomes in each set ‘The two hypotheses are 
tested as regards the factor (S) for heterostylism, 
Gg for green or red stigma, and other paurs of factors 
Plants of constitution SS, gave an F, ratio of 35 1, 
and &ratio of 5 11n back-crosses, strongly supporting 
the theory of random conjugation between the four 
chromosomes Only two of the genes studied show 
complete dominance when present m a single dose 
Three of the genes show linkages ın the tetraploids, 
which correspond to the linkages in the diploid But 
crossing-over can take place between any two of the 
four homologous chromosomes In diakinesis, some 
of the sets of four are seen to be arranged as quadıı- 
valent chromosomes, but usually only one or two 
are present in each pollen mother cell In all the 
attempts to cross 2n and 4n plants, only three triploid 
(sterile) plants were obtained This extensive and 
accurate record of genetic experiment is concluded 
with a discussion of tetraploidy as a factor in evolution, 
in whieh the author justly argues that the multiple 
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factors in wheat and other plants have probably r 
arisen through polyploidy / 


Cambrian Arthropods —Two of the many remark- ) 
able fossils discovered by Walcott ın the Middle 
Cambrian of British Columbia have been re-studied 
by G E Hutchinson (Proc U S Nat Mus ,78, art 11, 
pp 1-24, pl 1, 1930) One of these, a crustacean 
named Opabwwa, was placed by Walcott in the 
Anostraca, and this view of its position has been 
confirmed by later writers The most conspicuous: 
feature of the head 1s a large cylindrical process m 
front which, m living forms, 1s developed fiom the 
fused internal or fiontal appendages of the antennz 
in the male In structure Opabinia agrees with living 
Anostraca in many respects, but differs in the smaller 
number of trunk segments, the larger number oi 
appendage-beaiimg segments, the p1esence of only one 
or two post-pedigerous segments, and the absence 
of branchiz and a caudal fork On account of these 
differences it 18 considered that Opabwwa should be 
placed in a separate sub-order of the Anostraca The 
presence of this genus 1n a marine deposit 1s of interest 
since the living Anostraca have a fresh-water habitat 
Rochdalia, from the Middle Coal Measures of Lanca- 
shire, is thought to be alhed to Opabwwa, and was 
apparently of fresh-water habit The other genus 
studied by Hutchmson, Aysheara, was regarded by 
Walcott as a polychet annelicl, but later authors have 
been impressed by its resemblance to the lving 
Onychophora (.Perepatus, ete ), and further study con- 
firms this view of its relationship Some differences 
in structure, however, support the opinion put 
forward by Hutchinson that the Onychophora should 
be divided into orders 1, Protonychophora, to 
include Aysheaza , 2, Euonychophora, to melude the 
living forms The Cambrian genus ıs of interest as 
being marine, whereas the living representatives are 
terrestrial C E Resser (Proc US Nat Mus, 76, 
art 9, pp 1-18, pls 1-7, 1929) describes and figures 
some beautifully preserved specrmens of phyllocaiid 
crustacea from the Lower and Middle Cambrian of 
British Columbia, Pennsylvania, and Manchuria 


Middle Ordovician 1n Central Norway —In Ottadal, 
central Norway, a remarkable rock known as 'sei- 
pente conglomerate’, and hitherto regarded as a 
pierite lava or a tuff-agglomerate, has been found by 
P A @yen and Iver Haugen to yield a mch though 
obscure fauna Some three thousand specimens have 
been placed in the hands of the Swedish State- 
geologist, Herman Hedstrom, who has just published 
a preliminary report (Avhandl Norske | Vadensk - 
Akad , 1930, No 10,10 pp, 2 pls) The shells have 
been changed into iron carbonate and details are 
often lost, but enough remains to identify the fauna 
as corresponding with the Orthoceras Limestone and 
Asaphus expansus beds of Sweden—the 3 c y and 8 
of Norway Gastropods abound, trilobites and 
cephalopods are fairly common, and there are also 
brachiopods and lamelhbranchs Hedstrom 1egaids 
the rock as a true conglomerate, contemporaneous 
with the fauna and formed from older pendotites 
In any case, this discovery will have to be reckoned 
with, ın interpreting the geology of central Norway 


Datum Planes for Charts —The problem of satis- . 
factory datum planes for maps, and particularly 
hydrographic charts, is fully discussed by Mr H A 
Marmer in ‘‘ Chart Datums ” (US Coast and Geo- 
detic Survey, Special Publication 170) The arbitrary 
datum level ıs clearly of little value for charts, since 
it gives no absolute information regardmg depths 
Moreover, ıb 1s clear that the datum plane should be 
one that is capable of recovery even if all bench - 
marks are lost Tidal datum planes alone are satıs- 
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factory A high-water datum may be very useful for 
certain purposes such as the clearance of bridges or 
warehouse construction along the water front, but 1t 
is unsatisfactory for nautical charts, masmuch as ıb 
gives a false idea of security Mean sea-level datums 
are fairly satisfactory but may cause trouble or 
danger in shoal areas The needs of the sailor are 
best served by low-water datum planes, but the de- 
termination of these 1s not an easy matter, owing to 
periodic variations in the tide Mr Marmer discusses 
the nature and extent of these variations A mean 
low-water datum 1s relatively easily determinable on 
any coast and may be fairly satisfactory It ıs used 
on the charts covermg the Atlantic coasts of the 

Jnited States A datum of lower low-water 1s reached 
fiom half as many observations as that of mean low- 
water This 1s most suitable for coasts on which the 
tide 1s of the daily and not of the semi-daily type 
It ıs used on the Pacific coast charts of the United 
States Another datum that can be used 1s that of 
spring low-water This, of course, requires a long 
time for determination, and tends, ın use, to give an 
appearance of unnavigability to many waters, and 
also to indicate 10cks and reefs which are rarely 
visible to the mariner 


Recent Researches on Relativity —Lemaitre and 
Sir Arthur Eddington have shown that our actual 
univeise may probably be considered as expanding 
from an initial state, something like ‘ Einstein’s world ’ 
filled with matter, towards a hmuting state like ' de 
Sitter’s world ’, which 1s empty, or rather has all the 
matter swept into unobserved corners It has been 
suggested that the concentration of matter, originally 
uniformly distributed, mto local condensations may 
have started this expansion To test this hypothesis, 
W H McCrea and G C MeVittie (in Monthly Notices 
Roy Ast Soc, Nov 1930) study non-stationary unt- 
verses where there 1s a single condensation of matter 
at the orig This 1s proved to lead hot to an expan- 
sion as anticipated, but to a contraction Dr G C 
MeVittie also contributes (Proceedings of the Edm- 
burgh Mathematical Society, ser 2, vol 2, part 3, 
Jan 1931)a& comparison between the general relativity 
theory and Emstem’s newer unified field theory It 
is shown that the latter, apphed to the problem of a 
particularly simple type of field with axial symmetry, 
gives results which do not appear to correspond to 
physical facts The conclusion can scarcely be evaded 
that Emstein’s latest theory, at any rate ın the form 
at present published, contains serious defects 


Artificial Disintegration by a-Particles —The paper 
by J Chadwick, J E R Constable, and E C Pollard 
in the February number of the Proceedings of the Royal 
Socrety, 1n which they desciibe their new experiments 
on the dismtegration of the nuclei of hght elements by 
a-particles and discuss these and the recent experi- 
ments of Bothe and Franz and of Pose, although 
leaving much detail still to be supplied, marks a 
definite advance ın knowledge of the properties of 
nuclei The assumptions needed to explain such facts 
as are known at present are few and simple the 
nuclei are supposed to have definite levels for protons 
and a-particles, to be composed of these and elec- 
trons, the number of the a-particles being as large as 
possible, all the a-particles of a stable nucleus are 
supposed to be m the same energy level, but not 
more than two protons can be put into the same 
proton level Two main types of disintegration are 
supposed possible, m one of which the a-particle 1s 
captured by the nucleus—as appeared to be so in the 
cases of the dismtegration of nitrogen. photographed 
by Blackett—and in the other, the proton 1s ej ected 
without capture of the a-particle The evidence for 
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the latter type ıs rather unsatisfactory, but it 1s of 
paiticular importance, since the continuous distii- 
bution of energies amongst the protons produced in 
this way could give immediately the level of the 
proton ın the nucleus, disintegration with capture 
of the incident particle gives a ‘line spectrum’ of 
velocities for the protons The changes ın energy m- 
volved ın the dismtegration, which can be calculated 
from thes» experiments, also extend Aston’s measure- 
ments of the mass-defects of nuclei with the mass- 
spectrograph, and in some cases furnish an mde- 
pendent check on these, although most of the nuclei 
formed in the dismtegrations have not been studied 
with posizive rays, and many are indeed rare It 1s 
mentiored that the production of y-rays from light 
elements by a-particle bombardment, which was 
recently reported by Bothe and Becker (see NATURE, 
Feb 21, p 288), has also been detected by H C 
Webster m the Cavendish Laboratory 


Solubilities 1n. Hydrogen Fluoride —A comparison 
of the so vent properties of liquid hydrogen fluoride 
and of water with respect to salts 1s?possible from 
some results with the first solvent, which are com- 
municaie lın the January number of the Journal of the 
American Chemical Society by Bond and Wiliams The 
solubility of hthrum hydrogen fluoride was measured 
between ° and 40? Zme, magnesium, and calerum 
fluorides were found to be very insoluble , chromium 
fluoride 1s quite soluble , potass1um 10dide 1eacts with 
hydroflucric acid There is a fair sumilarity in the 
solvent action of water and hydrofluorie acid with 
the salis used A determmation of the critical tem- 
perature of hydrogen fluoride, made with a special 
apparatus, gave 230 2° 


Conductivity of Electrolytes in Nitromethane and 
Nitrobenzene —The Journal of the Chemical Society 
for January contains two papers by Sir H Hartley, 
Murray -Rust, Hadow, and Wright on the conduetivi- 
ties of some salts in nitromethane and nitiobenzene 
In the ca~e of nitromethane, only tetraethylammonium 
salts gave a linear relation between equivalent con- 


ductivity and yc, and these also show good agree- 
ment with the Debye-Huckel-Onsager equation All 
the other salts show large divergences from ideal 
behaviour Some of them are weak electrolytes m 
nitromethane, although they all behave as stiong 
electrolytes in methyl and ethyl aleohols Since the 
dielectric constant of nitromethane 1s greater than 
those of the alcohols, the results show that ionic 
associction 1s not entuely controlled by the electrical 
forces batween the 10ns Perchlouic acid js a fairly 
strong acid in nitromethane, and the mobility of the 
hydrogen ion 1s 63 Thus, this 10n has not the 
abnormally high. mobility ın nitromethane which ıt 
posses»esin hydroxylie solvents Other acids appeat ed 
to be very weak ın nitromethane’ In nitrobenzene, 
tetraechylammonium picrate and perchlorate are 
strong electiolytes, and the results are in agreement 
with those calculated from the Debye-Huckel-Onsager 
equation, but silver perchlorate 1s appreciably associ- 
ated Perchloric acid ıs an electrolyte of intermediate 
strength, and the mobility of the hydrogen 10n 1s 43, 
which shows that 1t 1s not abnormal, as in hydroxylic 
solvents Hydrogen chloride, benzene sulphonie acid, 
and benzoic acid are very weak electrolytes Nutro- 
benzene is simular to nitromethane as an lomsing 
solvent but the tendency towards ionic association 1$ 
rather greater ın theforme:r The dielectric constants 
are 35 and 37 respectively 


Resolution of di-Menthol —NatvrRE, Mar 14,p 421 
Last hne but two of paragraph For ‘< d-menthol" 
read “ [-menthyl d-camphor-10-sulphonate”’ 
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Milk Tests in Lanarkshire Schools * 


PoE Department of Health for Scotland has recently 
issued a report on the investigation into the effect 

of the addition of milk to the diet of school children 
The data have been compiled and annotated by 
Dr Gerald Leighton, Medical Officer (Foods), and Dr 
Peter L McKinlay, Medical Officer (Statistics) 

Twenty thousand children were concerned in the ex- 
periment, 10,000 being given a daily ration of milk 
and a like number bemg used as controlsubjects All 
the milk used was Grade A (Tuberculin Tested) Half 
of the milk was given ın the raw state and half was 
pasteurised 

The schools selected for the tests were all situated 
in the densely populated industrial part of the county 
While no account was taken of the distress prevalent 
in these localities ın the selection, 1t has been estimated 
that one-thnud of the children came from homes in 
which there was unemployment, complete or partial 
The ages of the subjects ranged from five years to 
twelve years The sexes were balanced ın each age 
group 

The teachers showed great interest in the experi- 
ment, and their "remarks" on the various subjects 
are often enlightening One teacher noticed that “ın 
the playground buoyancy and pugnacity developed 
to an alarming extent” Another states that a little 
girl mcreased in vitality to such an extent that she 
boasted to her teacher of her ability to fight her big 
brother 

While the physical benefits of the experiment made 
themselves fairly obvious, 1t was not easy to estimate 
the mental 1mprovement However, many teachers 
have reported gieat improvements ın mental alertness, 
especially among the younger children Others say 
that some of the children became drowsy One boy, 
who hitherto was very backward 1n reading, improved 
greatly and became very smart in reading, arithmetic, 
and history Another child, formerly very morose and 
sullen, has become bright and talkative 

There are complete records of the progress of 17,159 
children ‘These records are ın three parts—(a) Con- 
trols, (6) children fed with raw,mulk, (c) children fed 
with pasteurised milk ‘These are further subdivided 
according to age and sex 

Tables were prepared in such a way that not only 
the average increase 1n height or weight for the whole 
group, but also the average increase in height or 
weight for children of a given initial height or weight 
could be calculated In view of the fact that there 
were definite differences of weights and heights in the 
controls compared with ‘feeders’ at the beginning 
of the experiment, ıt was considered advisable to 
inquire whether the amount of growth within this 
pernod was affected to any appreciable extent by 
original physique that ıs, whether the heavier or taller 
child added more or less to its height or weight than 
the lighter or shorter child For this purpose co- 
efficients of correlation between original weight and 
original height and change in height were calculated 
for the control gioup From these results ıt was 
inferred that there was no uniform tendency for gain 
in weight or height to be influenced by orginal weight 
or height 

The conclusions may be summatzised as follows 

(1) The addition of milk to the diet of school chil- 
dien is reflected in a definite increase in the rate of 
growth, both in weight and height 


* Department of Health for Scotland Milk Consumption and the 
Growth of Schoolchildren By Dr Gerald Lexhton and Dr Peter L 
McKinlay (Edinburgh and London HM Stationery Office, 1930 ) 
3d net 
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(2) There 1s no obvious or constant difference m 
this respect between the sexes There 1s httle evidence 
of defimte relation between the age of the children 
and the amount of improvement ‘The results do not 
support the popular belief that the younger children 
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derived more benefit than the older children As 
manifested merely by growth ın weight or height, the 
increase found in younger children through the addı- 
tion of milk to the usual diet 1s certainly not greater 
than, and 1s probably not even so great as, that found 
in older children 

(3) In so far as the conditions of this investigation 
are concerned, the effects of raw and pasteurised milk - 
on growth in weight and height are, so far as can be 
judged from this experiment, equal 

Dr J P Kanloch, Chief Medical Officer of the De- 
partment of Health for Scotland, says, in a prefatory 
note, that the scheme was made possible by a grant 
of £5000 from the Empire Marketing Board, which 
approved its purpose and the selection of Lanarkshire 
for the expenumment The Distress in Mining Areas 
(Scotland) Fund financed the experiment also, by a 
grant of £2000 Individuals and firms interested in 
the dairying industry contiibuted £477 The results, 
states Dr Kinloch, demonstrate that the addition of 
milk to the children’s diet results ın improved physique 
and mental alertness ‘They also suggest that, apart 
fiom its own food value, milk enables the other con- 
stituents of the oidinary diet to be fully utilised as 
growth factors 

It is significant that, by powers conferred by the-< 
Edueation (Scotland) Act, 1930, local authorities may 
make a ration of milk available for school children. 
The exercise of these powers would, Dr Kinloch 
states, affect 800,000 children in Scotland, and, by 
improving their physical and mental well-being, would 
have a powerful influence 1n improving the quahty of 
the Scottish race 

JOHN TAYLOR 
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Modern Metal Cleaning. 


"EP increasing use of electroplating processes for 
the protection from corrosion, the reduction of 
wear, the building up of worn parts, or the actual 
manufacture of components, coupled with the fact 
that the production of an adherent metal coating 
depends on the complete removal of all foreign 
matter from the basis metal, makes an account of 
the means whereby this clean surface may be ob- 
tained by mass production methods one of consider- 
able importance A paper on the subject was pre- 
sented by Messrs L Wmnght and F Taylor to the 
Electroplaters and Depositors’ Society recently 
Cleaning tanks of steel, iron, or wood, with or with- 
out electrical connexions, still remain the most com- 
mon means of achieving this end, and large volumes 
of cleaning solution, at a steady temperature, are 
equired if the dirt ıs not to be redeposited on the 
vork Such tanks may be heated by gas or by 
lectrical ummersion heaters, but a steam coil, 
laced at that side of the tank opposite the overflow 
lam, 1s the best This causes the solution to boil 
towards the dam, carrying with it surface scum or 
ol The coil should be shielded with perforated 
sheet metal, and the solution, gushing through the 
holes, effects adequate agitation For the general run 
of cleaning, the solution should be maintained at the 
boiling point, which has the incidental advantage 
that as the metal expands the dirt 1s loosened 
Agitation by compressed air has the disadvantage 
that ıt rapidly cools the solution and promotes foam- 
ıng In the absence of steam heating, the most con- 
venient method for rapid and efficient cleaning 1s by 
an arrangement of paddles 
Electric cleaning, which is rapidly coming mto 
general use, adds a mechanical to the chemical effect 
The passage of the direct current though the solution 
hberates hydrogen ın small bubbles at the cathode, 
forces the particles of dirt away fiom the metal, and 
carries them into the bulk of the solution, where they 
are readily emulsified and suspended The potential 
across the tank should be of the order of 6 volts, and 
the cathode current density 30-40 amp per sq ft 
Any danger of metals such as tin, lead, o1 zine ac- 
cumulating on the cathode may be eliminated after 
the cleaning by temporarily making the article the 
anode, this removes any such adherent film The 
accumulation of colloidal hydroxides can be avoided 
by the occasional use of supplementary steel elec- 
trodes, on which the colloidal hydroxides adhere 
The electrodes are from time to time removed from 
the bath and the accumulations scoured off 
Effective rinsing after cleaning, in clean, soft water, 
is as important as the cleaning itself, as ıb washes 
away the dirt which the cleansing solution has 
loosened and softened Hard water reacts with the 
soap films forming a calcrum soap, which adheres to 
the work The use of two tanks 1s recommended, the 
first hot and the second cold, and after rinsing, 
the article should be chemically clean, as shown by 
the surface being uniformly wetted 





Meteorology in India.* 
qus year 1929—30 was one of exceptional expansion 
and reorganisation ın the Meteorological Depart- 
ment of the Government of India, arising from the 
formation of new air-routes To meet the meteoro- 
logical requirements of such air-routes, and of addi- 


* Report on the Administration of the Meteorological Department 
of the Government of India ın 1929-30 Pp 25+4plates (Calcutta 
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tional contemplated air-routes not yet in operation, as 
laid down 1n various international recommendations, 16 
was found necessary to arrange for the preparation, 
twice daily, of weather charts at regional forecast 
centres, and to raise the status of most of the third class 
weather stations to second class status A new fore- 
cast centre 1n charge of a fully qualified meteorologist 
had to be opened at Delhi 1n November 1929 1n order 
to supply weather forecasts to the State Air Mail and 
other aviators flymg on the Jodhpur-Delhi and Delhi- 
Allahabad arr-routes, while the existing forecast centre 
at Kaiachi made itself responsible for forecasts for 
the Karachi-Jodhpur route Further expansion was 
necessitated by the rmmunence of additional air-routes 
from Delhi to Calcutta and Calcutta to Rangoon, and 
detailed proposals for meeting this need were sub- 
mitted to the India Government 

One of the most urgent needs of aviators 1s know- 
ledge of the winds to be expected at various altitudes, 
in order that flying may be done with the maximum of 
wind assistance This has necessitated an imorease of 
stations equipped for making observations of upper 
wind by means of pilot balloons, an increase which has 
reacted upon the organisation of the Upper Air Ob- 
servatory et Agra, where the plant for producing the 
hydrogen required for the balloons 1s situated, an 
increase both of the plant and of the staff of that 
observatory has therefore become essential 

All this activity on the side of organisation and 
equipment has not prevented useful 1esearch work 
from being done Many subjects have received especial 
attention, among which may be noted that of the 
electrical charge of thunder-clouds, which has resulted 
in observational support bemg found for Simpson’s 
breaking drop theory Miucroseisms caused by earth- 
tremors due to ocean waves have been studied m 
relation to the storms on the seas around India, and 
interesting relationships have been obtained , while the 
Upper Air Observatory at Agra has made a special 
study of the ‘ nor’-westers’ that occur m Bengal m 
spring and early summer, a special expedition being 
organised in 1929 for this purpose These brief notes 
indicate only a few of the activities of a meteorological 
service that 1s rapidly pushing its way into the fore- 
front of investigational enterprise 





University and Educational Intelligence. 


CAMBRIDGE —The Natural Seiences Tripos Com- 
mittee has issued a report to the University and has 
made the followmg recommendations, to take effect 
after the examination to be held ın 1933 (1) the 
examinazion m mathematics in Part Y of the Natural 
Sciences Tripos shall be conducted by two special 
papers instead of by means of the papers set m Part I. 
of the Mathematical Tripos ‘The total maximum of 
marks allotted to mathematics shall be half that 
assigned to each of the other subjects , (2) all candı- 
dates for Part I of the Tripos shall be required to offer 
not less than three subjects exclusive of mathematics ; 
(3) the subject mmeralogy in Part I of the Tripos 
shall be redefined to include both erystallography and 
petrology It 1s also recommended that the written 
examimation in mineralogy consist of two papers 
(1) the elements of crystallography, crystal optics, 
and descriptive mineralogy , (2) (a) crystallography 
and crystal physies, (b) crystal structure and crystal 
chemistry, (c) mineralogy and ore deposits, (d) petro- 
logy Two of these sections only are to be taken, with 
the restriction that (d) shall be taken only by students 
who offer also the subject of geology This report 
will be diseussed next term 


— In Narure of Mar 14, p 424, ıt was stated that 


Government of India Central Publication Branch, 1930) 1 rupee, | 


Dr J Wishart had been appomted University lecturer 
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in statistics Thisisincorrect Dr Wishart has been 
appointed to the readership in statistics, to succeed 
Mr G Udny Yule Mr Udny Yule, formerly lecturer 
in statistics, was appointed reader on Jan 1 last, but 
he wil vacate this post at the end of the present 
academical year A lecturer in statistics is to be 
appointed by the Faculty of Economies 


EDINBURGH —The Senatus Academicus of the 
University has resolved to confer the honorary degree 
of Doctor of Laws, at the graduation ceremonial on 
July 2, on the following among others Dr E J 
Allen, Director of the Marine Biological Laboratory, 
Plymouth, Sir George Berry, M P for the Scottish 
Universities, formerly lecturer m opthalmology m the 
University of Edinburgh , Sir Walter Morley Fletcher, 
Secretary of the Medical Research Council 


Oxrorp —Congregation has accepted with thanks 
a gift of £200 from Mis Clara Brooks in memory of 
her son, Clement C Brooks, formerly on the staff of 
the Imperial Forestry Institute, who was killed in a 
bicycle accident The interest of this sum is to be 
devoted to the purchase of entomological books and 
apparatus for the use of the Forestry Department 





APPLICATIONS are invited by the Salters’ Institute 
of Industrial Chemistry for a hmited number of 
fellowships foi chemists of post-graduate standing 
The fellowships are each of the value of from £250 to 
£300 and their object 1s to afford additional and special 
tiaining, at home or abroad, preparatory to a career 
in industrial chemistry The Institute 1s also offering 
a limited number of giants-in-aid to young men and 
women employed in chemical works ın or near London, 
of 17 yeais of age and upwards, who desire to extend 
their education fo: a careei in chemical industry 
Applications, ın each case, should be made by May 1 
at latest to the Director of the Institute, Salters’ Hall, 
St Swithin’s Lane, E C 4 


Tur March issue of the School Scaence Review devotes 
sixty pages to reports of the proceedings of the Science 
Masters’ Association at the Birmingham meeting held 
early in January (see also NATURE, Jan 17, p 111) 
The presidential address by Sir Charles Grant 
Robertson, vice-chancello1 of the Univeisity of 
Birmingham, pleads the claims of biology to general 
1ecognition as an essential constituent in the school 
science curriculum ‘The general principles of science 
cannot be rmparted by instruction limited to physics, 
chemistiy, and mathematics, and the omission of 
biology is stigmatised as a crime against science 
Sir Charles invited the Association to ask the Royal 
Society to appoint a small but representative com- 
mittee to attack the problem of where, when, and in 
what system of allocation the teaching of science ought 
to begin and be carried on alike in the schools and the 
universities In a discussion on science education of 
the boy up to eighteen, Piof F W Burstall, vice- 
punerpal of the University, pointed out that in com- 
petition with the other sciences, biology inevitably 
suffers from the handicap that 1t 1s generally believed 
to be not so likely to help a boy to earn a living when 
he leaves school A discussion on the subject of 
* general science ' disclosed a remarkable consensus of 
opinion in favour of the teaching of some biology to 
all pupils as an element of ' general’ science, and an 
interesting desc1iption was given of a course arranged 
at Hairow as an intioduction to science, occupying 
five periods weekly during one term Prof A W Nash, 
professor of petroleum technology in the University, 
addressed the Association on the work of the physicist 
and chemist 1n the petroleum industry , and the Bishop 
of Birmingham gave a lecture on “‘ A Finite Universe?” 
The Review gives reports of both addresses 
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Birthdays and Research Centres. 


Mar 22, 1868 —Prof A FowrnrER, ERS, Yarrow 
research professor of the Royal Society and 
professor of astrophysics in the University of 
London, Imperial College of Science, South 
Kensington 


In view of the considerable number of research 
students, an attempt 1s made to cover a wide field 
of spectroscopic research | Continued attention ıs being 
given to the spectra of elements at successive stages 
of ionisation, and to the production and analysis of 
band spectra Some progress has also been made 
towards the establishment of standard wave-lengths 
in the ultra-violet and Schumann regions of the 
spectrum New work contemplated 1s the investiga- 
tion of problems involving mtensities and contour 
of spectral hnes, and work on hyperfine structure, for 
which equipment has recently been provided 

At present I am specially occupied with an in 
vestigation of the spectra of flames, in the belie 
that oui present knowledge as to the molecula 
origins of numerous bands will throw considerabl 
light on some of the processes of combustion 


Mar 22,1868 —Prof ROBERT A MILLIKAN, chairman 
of the Executive Council of the Calhfornia, 
Institute of Technology and director of the 
Norman Bridge Laboratory 


I am still pursumg quite mtensively my studies in 
the field of the cosmic radiations, for they have 
relations to meteorology not yet fully explored and 
their values at very high altitudes still have some- 
thing to teach us about the precise nature of the 
cosmic atom-buildmg processes Also, as an adjunct 
to these studies, I am interested ın the problem of 
the origin of the very heavy elements and, as a possible 
clue to its solution, am collecting further data, by a 
new method, on the terrestrial distribution of the 
radioactive elements Artificially stimulated radia- 
tions of high penetrating power are also a part of the 
programme 


Mar 25,1863 —Dr Srwow FLEXNER, For Mem BS, 
director of The Rockefeller Institute for Medieal 
Research 


The constantly growing number of those diseases 
of man, the lower animals, and plants, shown to be 
brought about by filterable agents or viruses, empha- 
sises their known significance Among human beings, 
a disease of this character ıs pollomyelitis or infantile 
paralysis The modes of infection and of extension 
of the virus of this disease aie questions of outstanding 
importance Ever since 1909, when the first serial 
transmission of the disease to monkeys was accom- 
plished (Flexner and Lewis), these questions have 
commanded attention The indications, then secured 
and since confirmed, are to the effect that the virus 
IS nerve conducted, as ıt enters and even as st leaves 
the body of infected human bemgs and animals via 
the respiratory mucous membranes 

Not only 1s this finding of importance ın so serious 
a disease as poliomyelitis, but corresponding questions 
are of high interest m connexion with virus diseases 
generally, as ıs also the question of the precise natwe 
(chemical or otherwise) of the viruses themselves 


Mar 27, 1855—Sir J ALFRED Ewinc, KCB, 
F RS, formerly principal and vice-chancellor, 
University of Edinburgh, previously director of 
naval education and professor of mechanism and 
applied mechanics, University of Cambridge. 

I am too old now for individual research But a 
long experience of laboratories and of administration: 
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can still be turned to account ın committee woik of 
the kind that ıs creasingly done under such official 
bodies as the Department of Scientific and Industrial 
Reseaich 
I have learnt to value committees as mstiuments 
of research Often they achieve 1esults which would 
otherwise be out of reach It has been said of them 
that they keep minutes and waste hours ‘The jibe 
would be pointless 1f 1t did not contain a half truth 
But in fact, when sensible men serve on a committee, 
not much tıme ıs wasted One finds that ın some kinds 
of research, especially ın the application of science to 
industry, the directing 1s best cone by a committee 
In a committee, an old membe, particularly when he 
happens to be m the chair, can do much to check 
waste of time His very age becomes a useful asset 
tt has developed his historical sense, i6 gives him a 
ortofauthority He will focus attention on essentials 
Ie will explore the minds of his colleagues, collect their 
deas, induce each to contribute, and finally lead them 
o discover, perhaps to their surprise, that they are 
nagreement A committees a fluid holding potential 
asdom m solution, from which conclusions are to be 
xystalised out The process should not be hurried, 
but if, m the long run, a report issues which has 
some of the definiteness of a crystal, the time of the 
committee will not have been misspent 


Societies and Academies 


LoNDON 


Royal Society, Mar 12—E W Fish On the 
reaction of the dental pulp to peripheral injury of the 
dentine A series of earlier experiments in which 
diffusible dyes were placed ın the pulps of human teeth 
indicated that when primary dentine 1s injured at the 
periphery eithei by caries or attrition, the whole tract 
of affected tubules dies and becomes walled off from 
the pulp by secondary dentine The nature of the 
reaction 1s found to vary with the severity of the lesion 
The usual result ıs that the pulp ends of the mjured 
tubules are sealed off by a deposit of calcium salts, 
and this is followed by a deposit of secondary 
dentine —E B R Prideaux Thecombination curves, 
hydrogen 1on regulating power, and dissociation con- 
stants of gelatin The properties of gelatin as an 
ampholyte have been deduced from the combination 
curves, 1n which pH 1s expressed as a function of added 
acid or alkali Considerable differences were noted 
between the combination curve of gelatin and those 
of amino acids By means of equations which express 
the simultaneous relations (a) absence of inflection 
at the isoelectzic point, (b) the existence of the 1s0- 
electric condition, the constants of the basic and 
acidic dissociations have been calculated on the 
assumptions that gelatin consists mamly (1) of un- 
dissociated molecules, (11) of amphoteric ions at its 
isoelectric pomt On either theory, three constants 
are obtamed, of which one acidic and one basic 
,onstant are nearly equal to one another —R Snow 
Expeimments on growth and inhibition Since it had 
been found previously (New Phytologist, vol 28, p 
345, 1929) that 1n older and taller pea seedlings the 

.young leaves near the apex mhibit the axillary buds 
near the base of the stem more strongly than 1n very 
young short seedlings, expermnenis were carried out 
to test whether the increase in strength of inhibition 
is due to the greate: length of intervening stem It 
is concluded that the strength of inhibition mereases 
with increasing length of mtervenmg stem Axıllary 


buds normally grow to a certain length before they_ 


-are stopped by inhibition, and they are susceptible 
to inhibition during their early growth as well as later 
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The interpretation of the crease of inhibition is biefly 
discussed —C H Lea The effect of light on the 
oxidation of fats A quantitative 1odimetiic method 
for estimation of the peroxide oxygen piesent in 
rancid fats 1s described By this means ıt 1s possible 
to follow the atmospheric oxidation of pure fats o1 of 
animal fats m the tissue, and, m conjunction with 
a suitable source of hght, to forecast the relative 
susceptibilities of fats to oxidation This method, 
with a quantitative modification of the Kreis test, 
has been used to investigate the effect on the oxidation. 
of fats —H Munro Fox and H Ramage _ A spectro- 
graphic analysis of animal tissues Tissues of annelids, 
molluses, man, and some other animals have been 
studied Iron and copper were piesent m all kinds 
of protoplasm investigated Manganese was widely 
distilbuted The manganese content of tissues varies 
with the locality in which a given species of animal 
lives Nickel and cobalt occurred spasmodically, the 
former being more frequent Except in one case, all 
high concentrations of nickel were accompanied by 
cobalt In one tissue only did cobalt oceur without 
detectable nickel Lead and silver both exhibit an 
irregular distribution (see also NATURE, Nov 1, 1930, 
p 682)—A S Parkes The reproductive processes 
of certain mammals (1) Crrcetulus failed to breed 
under laboratory conditions, but ıt was found possible 
to investigate the cyclic changes occuriing 1n the non- 
pregnant females, about half of which possessed 
perfectly normal reproductive organs ‘The cycle is 
very similar to that of the mouse Cornification of 
the vaginal epithelium, diagnosed in the live animal 
by examination of the vaginal contents, was found to 
be associated with the period of ovulation The 
average length of cycle was a little under five days, 
and the average number of follicles maturing at one 
period of ovulation was eight —F G Spear The 
delayed lethal effect of radium on tissue cultures n 
vuro—comparison of continuous and spaced radiation 
It was found to be immaterial whether the radiation 
was given in one dose of six hours or m six fractional 
doses of 60 minutes each at 24 hourly mteivals 


LEEDS 


Philosophical and Literary Society, Dec 9—G J 
Blakey The parabolic developable of the tiinodal 
cubic surface The following results are due to Prof 
A E Jolliffe and W P Milne ‘* There ıs a sextic 
envelope I's=J,-U.J4=0 (where J, and J, are 
respectively the harmonic and equiharmonic envelopes 
of the plane quartic curve, and U, 1s a conic), which 
touches the 24 inflexional tangents of the quartic, 
and the 12 bitangents of a Stemerian Complex The 
conic U, 1s a sextangent conic of Jẹ and there are 
63 such conics corresponding to the 63 Steinerian 
Complexes" Dr Blakey has carried out the analo- 
gous investigations in the case of a tiinodal cubic 
surface —E C Stoner The specific heat of electricity 
in ferromagnetics The theory of the specific heat of 
electricity based on the application of the Fermi- 
Duac statistics 1s inadequate, as 16 leads to values 
incorrect m magnitude and sign A metal ıs treated 
as an equilibrium distribution of atoms, ions, and free 
electrons It ıs shown that the observed change m 
the specific heat of electricity at the Curie point in 
nickel 1s consistent with the ferromagnetic properties 
—G W Brindley On the damping of the torsional 
oscillations of a sphere in a viscous medium An 
expression 1s developed for the damping of the toi- 
sional oscillations of a sphere in a viscous medium from 
which the viscosiby of the medium may be obtained 
The expiession has been tested for water, but the 
observed damping is found to be 5-10 per cent 
greater than the calculated value —] Duffey. 


470 


The electric beam discharge in argon Electron beam 
phenomena at low pressures are described, and space- 
potential measurements obtamed by use of a cold 
exploring electrode given Certam parts of the 
discharge can be explained on the ordinary space- 
charge theory —] E Taylor Experrments on the 
efficiency of an electron gun An improved type of 
electron gun ıs described in which better focusing 
and higher beam efficiency are obtained by interposing 
between the emitting filament and gun muzzle a 
negative screen with a small central hole This 
screen has low negative potentials applied to 1t, and 
curves are given which show that maximum efficiency 
18 attamed at a certam screen potential which varies 
with the gas pressure ‘The device resembles ın its 
aetion the soft three-electrode valve —H M Dawson 
and E Spivey ‘The determination of catalytic co- 
efficients from 1so-catalytic data Values for the 
coefficients which measure the catalytic activity of 
the non-10nised acid (km) and the acid anion (ka) may 
be derived from the mmimum reaction velocities 
(iso-catalytic velocities) which are observed when 
acetate buffers of the type c CH4CO,H +x CH,CO,Na, 
in which c 1s constant and v vanable, are employed 
as eabalysts for the reaction between acetone and 
iodine The experimental data for series of solutions 
with c=0 02, 0 1, and 0 5 respectively and a 0 75 
molar solution of sodium chloride as the reaction 
lead to values of £,—13*x10-* and k,=3 3 x 10-8 
for the undissociated acid and the acetate ion 
(Temperature, 25°, acetone concentration, 20 cc 
per litre )—J W Belton The activity coefficient of 
a non-electrolyte m aqueous salt solutions from 
solubility measurements Measurements of the 
solubility of N-chloroacetanilide ın aqueous solutions 
of sodium chloride, barrum chloride, and magnesium 
sulphate show that the quantity of the anilide dıs- 
solved by 1000 grams of water 1s an exponential 
function of the ionie strength (u) for each of these 
electrolytes up to #=4—J Grainger and Edith 
Angood The insect transmission of raspberry 
mosaic The mosaic disease of raspberries has been 
shown to have an msect vector 1n a species of aphid— 
Aplus ?ubvwphala The motthng associated with the 
mosaic disease was induced in unmottled plants by 
caging aphids, transferred from a diseased cane, on 
the wild plants Untreated controls remained healthy, 
so the insect 1s deemed to be the transmitter —R D 
Preston ‘The structure of the wall of Valonza veniri- 
cosa Recent X-ray work has shown that the cellulose 
wall of the plant 1s built up of repetitions of anhydro- 
glucose residues in a space lattice This lattice has a 
definite orientation with reference to the surface of 
the wall, but the data leave open the orientation of 
the anhydro-glucose chains in the tangential plane 
As a result of investigations with the polarismg 
micioseope, the wall of Valona ventricosa is seen to 
consist of a mosaic of small areas, each with 1ts own 
chain direction 


PARIS 


Academy of Sciences, Feb 2 —V Grignard and L 
Lapayre The 8-enynes and 8-diynes A study of the 
influence on an mtermediate CH, group of two triple 
bonds or one double and one triplebond The hydro- 
earbons(C,H;)C C CH, € C(C,H,),(C,H,) C C CH, 

CH CIL, and (CH) C C CH, CH, have 
been prepared and the acidity of the cential CH, group 
exammed by three methods, treatment with sodium, 
heatmg with sodium amide, and allowmg to react 
with alkyl magnesium compounds —Edmond Sergent 
A Donatien, L Parot, and F Lestoquard The mode 
of transmission of North African bovine theilerosis by 
the tic Hyalomma mawrtanıcum The larva nymphs 
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of H mawnwWanmcum aie infected by cattle carriers of 
Theilerza dispar and, in the adult state, contammate 
fresh cattle The Therlerza dispar mfection 1s not 
hereditary in the tic—Emuile Cotton was elected 
correspondant for the section of geometry, and 
Seutiro Ikeno correspondant for the section of botany 

—Chevalley The relation between the number of 
classes of a sub-body and that of a super-body — 
Paul Levy The maximum gain in the course of a 
game of heads and tais —P Vincensini A charac- 
teristic property of spnal surfaces —] Doubnoff The 
tensorial characteristics of certain classes of surfaces 
and of ther networks—V Lalan ‘The covaiianb 
derivatives of tensors—-V Romanovsky ‘The zeros 
of stocastie matrices —Georges Valiron A general 
property of meromorph functions — Basile Dem- 
tchenko Some bidimensional applications of the 
cavitational theory of Riabouchinsky —Edgar Pierre 
Tawil The electricity set free in quartz crystals by 
bending Detailed account of experiments on the 
electrical effects produced by bending quartz cylin 

ders The results appear to be m contradiction with 
the conditions of symmetry of the crystal and with 
the laws of piezo-electricity —Benjamin Jekhowsky 

A new expression of the 7 orientation of the great 
circle of asteroids —R de Mallemann and P Gabiano 

The magnetic rotatory power of the halogen deriva-. 
tives of the saturated hydrocarbons in the gaseous 
state The figures given, together with those previously 
published, permit the approximate calculation of the 
atomic magnetic rotatory powers of hydrogen, carbon, 
chlorine, bromine, and 1odine The rotatory powers 
of the 10ns in aqueous solutions are much greater than 
those of the corresponding atoms For the three 
halogen elements, however, the ratio of the Verdet 
constants is the same, about 3 2 —Er Toporescu 

The variation 1n the colour of cobalt chloride solutions 

At laboratory temperature, cobalt chlo1ide m solution 
in methyl alcohol ıs rose violet, but in ethyl, n-propyl, 
n-butyl, and amyl alcohols ıb ıs an intense blue On 
lowering the temperature the colour changes from 
blue to pink ın each case It ıs concluded that the 
change of colour of the solutions 1s a function of the 
dielectric constant and is caused by a change in the 
molecular condition of the solvent —Mlie Suzanne 
Veil and L Bull ‘The microscopic and einemato- 
graphic study of Liesegang rmgs—-A Travers and 
Schnoutka The separation of beryllium and alu- 
minum <A modification of Berthier’s method, based 
on the precipitation of alumina with alkaline bi- 
sulphite —M Tiffeneau and Mlle Jeanne Lévy The 
benzom condensation The influence of the nature 
of the radicals on the formation of mixed benzoins — 
C Gaudefroy New applications of an apparatus for 
measuring the angle of the optic axes —Roger Heim 

The phyletie connexions between the ochrospore 
Agarics and certain Gasteromycetes —Maurice Hoc- 
quette The influence of the substances secreted by 
the radicles 1n the course of formation on the nucleus 
of the neighbourmg cortical cells—-O Munerati 

Competition between Ustilago Trrtice and Tuller 

Tt m the same wheat plant —Mlle M L Verrier | 
The sensorial organs of some deep sea fish The 
results of the exammation of a dozen specimens 
collected at depths of 2900-3000 metres It ıs 
difficult to find in these fishes a relation between the 
morphology of the sense organs and what is known 
of their mode of life and their habitat —Raymond- 
Hamet 34-Dioxyephedrm and 3 4-dioxynor- 
ephedrin —Tchang-Li A new case of embryogenic 
condensation in a nudibranch (Doridopsws limbata) — 
L Doljanski, J J Trillat, P Lecomte du Nouy, and 
An Rogozinski The action of X-rays on tissue. 
cultures n vitro The results of the experiments 
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prove conclusively that the idea of an exceptional 
resistance of cells cultivated sn vitro 1s unfounded — 
Léon Velluz and Jean Loisleur The properties of 
proteocellulosic membranes —R Viadesco, D Simc1, 
and M Popesco A new function of the st mach 
The rôle of this organ 1n the metabolism of area — 
C Levaditi, P Ravaut, P Lépine, and Mlle R'/Schen 


The presence of a virus pathogenic for the ape in 
celtain venereal buboes ot man 


— -— — — — -- —Ó—— — — — — + ^ ~e M — M — 


Official Publications Received. 


BRITISH 


Journal of the Indian Institute of Seknee Vol 13A, Part 12 1 
The Spike-Disease of Dodonaeu viscosa, by B N Sastriand N Narayana, 
n Studies 1n the Proteins of Indian Foodstutfs, Part 83 The Globulins 
of Bengal Gram (Cicer arvetinum, Linn) and Horse Gram (Dolwhos 
Wlorus) by Nuggihali Narayana Pp 147-158 (Bangalore) 12 annas 
Records of the Geological Survey ot India Vol 63, Part 4 Pp 
19 400+li+plates 1019 (Calcutta Government of Indiaj Central 
Publication Branco ) 212 rupees, 5s 

International Gcologieal Congress Compte rendu of the XV Session, 
'outh Africa, 1020 Vol 1 Pp x v+314+42plates Vol 2 scientific 
ommunications Pp x+0v88+97 plates (Pretoria Wallachs, Ltd ) 


0s 

Board of Education Report of the Consultative Committee on the 
mmary School Pp xxiX4290 (london HM Stationery Office ) 
2s 6d. net 

The Carnegie Trust for the Universities of Scotland Twenty ninth 
Annual Heport (for the Year 1929 30) submitted by the Executive 
Committee to the Trustees on lith February 1931 Pp +94 
(Edinburgh ) 

Royal society of Arts Report on the Competition of Industrial 
Designs, 1930 Pp 52 (London ) 

Ollsgoil Na h-Eireann (Lhe National Universit) of Ireland) 
for the Year 1930 Pp viui+298+5114+222 (Dublin ) 

The First Annual of the Pure Rivers Society, 1930 Pp 60 (London) 
ls 

An Index to Acts of Parliament and Statutory Rules and Orders 
afleeting the Chemical Industry Published for the Association of 
British Chemical Manufacturers Pp 24 (Cambridge W Hefler and 
bons Ltd) 2s net 














Calendar 


FORFIGN 


United States Department of the Interior Geological Survey 
fessional Paper 100 The Coal F elds ot the United States 
Introduction, by Marius R Campbell Ohio, by J A Bownoeher Pp 
1y +101+9 plates Professional Paper 160 Geologic History of the 
Yosemite Valley By François E Matthes Pp vi+137+52 plates 
1 10 dollars (Washington DC Government Printing Office ) 

United States Department of the Interior Grological Survey Water 
Supply Paper 02s Surface Water Supply of the United States, 1920 
Part 3 Ohio Rner Basın Pp vn-333 50 cents Water supply 
Paper 628 Surface Water Supply of the United States, 1920 Part 8 

estern Gulf of Mexico Basins Pp 4-207. 35 cents Water-»upply 
Paper 640 Surfice Water Supply of the United States 1927 Part 6 
Missouri River Basin Pp 31-4216 20 cents Water Supply Paper 
off «Surface Water Supply of the Un ted States, 1927 Part 7 
Lower Mississippi River Basin Pp w-+es 20 cents Water Supply 
Paper 045 Surface Water supply of the United States, 1927 Part & 
Western Gulf of Mexico Basins Pp y+117 20 cents Water supply 
Paper 055 Surface Water Supply of Hawai July 1, 1926, to June 30, 
192; Pp v-F151 25 cents (Washington, DC Government Print 
ing Office ) 

United States Department of the Interior Fifty-tirst Annual Report 
of the Director of the Geological S irvey to the Secretary of the Interior, 
1930 Pp 1+91+41 plate (Washington, DC Government Printing 
Office ) 15 cents 

Smithsonian Inst tution Umted States National Museum Report 
on the Progress and Condition of the United States National Museum 
for the Year ended June 30, 1930 Pp 1:+219 (Washington DC 
Government Printin,, Ofhee ) 35 cent» 

Institut de Prance Academie des Sciences Pp 
390 (Parm Ganthier Viliars et Cit ) 

Calendario del Santuario e de.le Opere di Beneficenza Cristiana di 
Pompe: 1931 Pp 272 (Pompei) 


d ai 


Pio- 
General 


p. 


Annuaire pour 1931 


CATALOGUE 


Catalogue of Rare Boons (No 32) Pp 71 


Robinson, Ltd ) 


(London Willham H 


—— — —ÓÀ — e i — -e — — č — m 


Diary of Societies. 


FRIDAY, Marcu 20 


AssOULATION OF Economic Broroc mts (in Botany Lecture Room Imperial 
College of Science and Technology) at 23U —Dr A Thaysen 
Retrospect» and Prospects of the Leonomic Application of Maicro- 
biology —H J Bunker A General Review of the Microbiology of 
Cellulose and its Associated Compounds 

Rovarn SocreTY oF MEDICINE (Balneology and Climatology Section), at 
5 —Dr W Edgecombe and others Discussion on Osteoarthritig 

Loxpox Society (at Royal Society of Arts), at 5 —Lord 
Ancient Methods of Surgery 
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Puvsicar SocizrYv (at Imperial College of Science) (Annual Gener il Meet- 
ing), at 5 —Presentiion of Duddell Medal, 1930, to Sir J Ambrose 
Fleming 

ROYAL SANITARY INSTITUTE (at Technical Colli ge, Lincoln), at 5 —L O 
Neecand others Discussion on Houseboats on Inland Waterways — S C 
Baggott and others Discussion on Refuse Collection and^Disposat 

ROYAL COILIGE OF SURGEONS OB ENGLAND, at 5 —Sir Arthur Keith 
Demonstration of the Anatomy and Nerve supply of the Diaphragm 

INSTIT! TION OF MFUHANICAL ENGINEERS, at 6 —R S Allenand W E W 


Millington Modern Methods of iaring Water from Underground 
Sources 


NORTH EAST Coast INSTITUTION OF ENGINFFRS AND SHIPBLILDERS (at 

Alining Institute, Newcastle upon 1j)ne), at o -T Millican Corrosion 
| with Reftrence to Boilers 

INSTITUTION OF ErkCTRICAL ENGINEERS (Meter and Instrument Section) 
(Informal Meeting) at 030 —W Lawson and others Discussion on 
Should the Bottom Bearings of Meters be Oiled?—W Holmes and 
others Discussion on Are Cobalt Steel Magnets Desirable for Use as 
Permanent Magnets for Instruments?—Lt Col K Edgcumbe and F 
Hope Jones Discussion on Are Synchronous Motors or Clocks More 
Suitable for Time Service -— J W Record and W Philips Discussion 

- on Arc Long Scales Preferable to Short in Indicating Instruments? 

Society OF Dv&RS AMD CoLouRists (London bdection) (at Dyers’ Hall, 
BC), ato45- Capt Whiteman Spray Dyeing 

INSTITUTE OF CHEMISTRY (Manchester Section) (Annual General Meeting) 
(at Manchester Ltd , Manchester) at 7 —Piof R M Caven Lecture 

INSTITUTION OF MECHANICAL ENCINERRS (jointly with Institution of 
Automobile Engineers) (at Merchant Venturers Technical College, 
Bristol) at 7 -- Dr J 8 Davies An Experimental Investigation into 
Induction Conditions, Distribution and Turbulence in Petrol Engines 

Society oF CHEMICAL INDUSTRY (Newcastle Section) (at Armstrong 
College, Newcastle upon-Tyne) at 7 80--H W Howes Pyrea Glasses, 
their Properti » and Uses 

JUNIOR [NsTITUTION OF ENGINEERS, at 7 30 —W S Roberts Some Token 
Systems of Railway Signalling 

RovaL Socikry or MEpicine (Eleetro-Therapeuties Section), at 8 30 — 
Dr Chalmers Watson Radiation in Relation to Humen and Animal 
Life 

Rovai INSTITUTION OF GREAT BRITAIN, ab 9 — Prof E N da O Andrade 
Sound, Sand ind Smoke New Light on Old Problems œ 

GrorocisTs! ASSOCIATION (North East Lancashire Group) (at Technical 
Colkge Blackburn) —7 Ranson The structure of the Alps (Lecture) 


SATURDAY, Marcu 21 


BRITISH Mycorourcat. SocruTx (in. Botanical Department, University 
College), at 11 am —Miss D Ashworth Development of Sy ores in 
Choanophorace t --WissM Brett Reversible Saltation m Stemphylium 
—P H Gregory The Fusarium Bulb-rot of Narcissus —W M Ware 
Mushroom Growing 1t» Scientific and Practical Aspects 

INSTITUTION OF MUNICIPAL AND County ENaINEFRS (Yorkshire and North 
Western Distrmcts) (at College of Technology Mauchester) at 2 80 — 
Dormin, Long and Co Ltd The Building of the New Tyne Bridge, The 
Building of Imperial Chemical House and The Sydney Harbour Bridge 

| MATHEMATICAI Assocration (at Bedford College), at 3—5 Inman 
Contricted Methods in Arithmetic 

ROYAL INSTITUTION OF GREAT BRITAIN, at 3 —Lord Rutherford Recent 
Researches on the Alphi Ravs (3) 

Rural HRECOMSTRU: TION ASSOCIATION (at 20 Bedford Square) at 3- 
R Borlase Matthews The Importance of E'ectrical Development to 
the Countryside - M Fordham Marketing and Employ ment 


MONDAY, MARCH 23 


Roval CoLrECE oF SURGEONS 01 ExGLAND, at 3—R T Payne Demon 
stration on Pathological Specimens Relating to Diseases of the Gall 
Bladder and Extra-hepatie Bihary Passages 

INSTITUTION OF MECHANICAL ENGINFELRS (Annual Meeting), at o 45 - 
Short Papers 

INSTITUT'ON OF ELECTRICAL ENGINFERS (North-Eastern Centre) (at Arm- 
strong College, Newcastle upon Tyne), at 7 

INSTITUTION OF ErrcTRIGCAI ENGINEERS (South Midland Centre) (at 
Birmingham University), at 7- J W Rsk and H Rissik Heavy 
Duty Rectifiers and their Application to Trac tion Substations 

INsT,TU Tk oF Furr (at Institution of Civil Engineers), at 7 30- R A 
Burrows Se f help in the Coal Industry 

BRITISH KiNEMATOGRAPH SocIkTY (at Film House, Wardour Street), at 
745--L Rowson bome Aspects of Camera Work in Holly wood 

ROYAL SOCIETY or Arts, at 8 —Capt A G D West ‘The Recording 
and Reproducing ot Sound (Cantor Lectures) (3) 

Roya Society or MEDICINE (Odontology Section), at $ —Oiimical 
Meeting 

Ro AL GEOGRAPHICAL Society, at 8 380 —Dr © Christy Liberia in 1930 

SOCIETY or CHEMICAL INDUSTRY (Yorkshire Section) (Annual General 
Meeting) (at Leeds) —H J Pooley and others Discussion on the 
Activities of the society 


LUESDAY, Marcu 24 


Roy at SOCIETY Or ARTS, at 4 80 —Dominions and Colonies Meeting 

Royal Socer oF MFDICINE (Medicine Section), at 5—Dr Janet 
Vaughan, Dr S C Dyke, Dr J F Wilkinson, and others Discussion 
on The Value of Liver in Treatment 

Royal COLLEGE OF PHYSICIANS or Lowbow, at 5 —Sir William Willcox 
Tove Jaundice (Lumleian Lectures) (2) 

ROYAL INSTITUTION oF GREAT BRITAIN, at 515 —Dr CO D Darlington 
The Cytological Theory of Heredity and Variation (3) 

Ecaevics SOcIL1Y (at Linnean Society), at 5 30 —W Palin Flderton 
Heredity and [Insurance 

LNSTITUTION OF QIVIL ExarwEERS, at 6—G C. Minnitt The Washaway 

and Reconstruction of the Nerbudda Bridge on the Great Indian 

en nsala Railway —The late P Allan The George s River Bridge, 

xew South Wales 
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INBI11U1ION OF LLEGCIHICAL ENGINEERS (London Students’ Section), at 
615 —R Appleyard Michael Faraday 

INSTITUTION OF ÉLECTRICAL ENGINEERS (North Midland Centre) (at 
Hotel Metropole, Leeds), at 7 —E S Ritter Picture Telegraphy 

INSTITUTION OF ELECTRICAL ENGINEERING (North-Western Centre) (at 
Engineers’ Dub, Manchester), at 7—O E R Bruce The Distribu- 
tron of Energy liberated 1n an Oil Cireuit-Breaker, with a Contribution 
to the Study of the Arc Temperature 

INSrITUTIOM OF ELECTRICAL ENGINEERS (Scottish Centre) (at North 
British Station Hotel, Edinburgh), at 7 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND (at 39 Elm 
bink Crescent, Glasgow), at 7 30 —O short Design and Construc- 
tion of Marine Aireraft 

QurkETT MicRoscoPICAL CLUB (at 11 Chandos Street, W 1), at 7 380 — 
Gossip Meeting 

SHEFRIELD METALLURGICAL ASSOCIATION (at 198 West Street, Sheffield), 
167 30—J D Hannah Some Notes on the Selection and Examina 
tion of Materials for Driving Chain Manufacture 

[INSTITUTION OF CHEMICAL ENGINEERS (at Chemical Society), at 8 —O F 
Hammond The Concentration of Phosphoric Acid Solutions by 
Means of the Submerged Flame 

ROYAL ANTHROPOLOGICAL Socirry, ats 30-—G D Hornblower Temples 
and Kings of Ancient Egypt 

INSTITUTION or ELECTRICAL ENGINEERS (East Midland Sub Section) (at 
University College, Nottingham) —W I, Webb The Arehitectural 
Requirements of a Modern Electric Home 

INSIILUI£ OF BREWING (Scottish Section) (at Caledonian Hotel, Edin 
burgh) —Dr R H Hopkins Physical Chemistry of the Proteins 
and some Applications to Brewing Problems 

INSTITUTION or ELECTRICAL ENGINEERS (Irish Centre—Dublin) — Prof 
W Cramp The Birth of Electrical Engineering (Faraday Lecture) 


WEDNESDAY, Marvun 25 


BRITISH ASTRONOMICAL ASSOCIATION (at Sion College), at 5 

INSTITUTION OF CIVIL ENGINELRS (Students! Meeting), at 6 30 —J M 
Liddell Recent River wall Construction on the Thames 

[NSTITUTION OF AUTOMOBILE ENGINEERS (Manchester Centre) (at 
Engineers’ Club, Manchester) at 7 —J E Arrowsmith Pressings for 
Automobiles 

NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS (Tees- 
Side Branch) (Graduate Section) (at Cleveland Scientific and Technical 
Institution, Middlesbrovgh), at 7 —A Brown The Construction of 
the Airship Base in Ismalia 

NORTH - BAST Coast lNSTITUIION OF ENGINEERS AND SHIPBUILDERS 
(Graduate Section) (at Bolbec Hall, Newcastle on-Tyne), at 7 15 — 
Debate That the Present Depression in the Engineering Industry 1s 
Largely Due to Inefficient Sales Organisation 

INSTI1UTE OF CHEMISTRY (Belfast and District Section) (at Royal Belfast 
Academical Institution), at 7 30 —R T Shepherd Absorption of G 13es 
in Electrical Discharge Tubes 

ee SOCIETY OF ARTS, at 8 —Prof P Abercrombie The Kent Coal 

elds 

BRITISH PSYCHOLOGICAL Society (Medical Section) (at Medical Society of 
London) at 830—Dr M F J Towenfeld A New Approach to the 
Problem of Psy choneurosis m Childhood 


THURSDAY, Marcu 20 


ROYAL COLLEC E OF Paysicians OF I onpon, at 5 —Sir William Willcox 
Toxic Jaundice (Lumleian Lectures) (3) 

ROYAL [INSTITUTION OF GREAT BRITAIN, at 515 —Prof J B 8 Haldane 
Respiration (6) 

Roya. SocrETY OF MEDICINE (Urology Section), at 5 30 —Prof A son 
Lichtenberg The Principles and New Advances im Excretion 
Uiography 

Opricar Socirry (at Imperial College of Science and Technology), at 5 30 
—T Smith (a) Secondary Conjugate Surfaces, (b) Graphical Con- 
SU LOS for a Reíraeted Ray —A Whitwell Fused Bifocal Spectacle 
46n1S€S 

INSTITUTE OF FucL (South Wales Branch) (at South Wales Institute of 
Engineers, Cardiff), at 6 —Major E. Ivor David Local Generation of 
Electrical Power plus the Grid 

INSTITUTION OF EIECTRICAL ENGINEERS, at 6 —R Grierson The Electrical 
Heating of Buildings 

BritisH PsvcHoLooiCAL SociEgTv (Industrial Section) (at National Yn- 
stibate of Industrial Psychology), «t 8 —Dr M Drury Smith The 
Idea of ‘the thing as a whole’ in Certain Forms of Learning 


FRIDAY, MARCH 27 


ROYAL SOCIETY ror THE PRorECTION OF Birps (at Middlesex Guildhall, 
Westminster), at 3 —Annual Meeting 

INSTILUTION OF ELECTRICAL ENGINFERS (West Wales (Swansea) Sub 
Centre) (at Electricity Offices, Swansea), at 6 

INSTITUTE OF Fort (East Midlands Section) (at Technical College, Derby), 
at 7—P H N Ulander The Powe: Consumption of Boiler house 
Auxiliaries 

INSTILUTION OF MECHANICAL Evcivrers (Informal Meeting), at 7 — 
Exhibition of Industrial Kinematograph Films 

JUNIOR INSTITUTION OF ENGINEERS, at7 30 —C E Prince Light Sensitive 
Work in Modern Industry 

GEOLOGISTS’ ASSOCIATION (in Architectural Theatre, University College), 
at 7 30 —Prof L S Palmer On the Pleistocene Succession of the 
Bristol District —E M Venables Notes on the Geology of Felpham, 
near Bognor Regis 

Royau SOCIETY oF MFDICINE (Epidemiology and State Medicine Section), 
n $—D1 A F MacCallan Trachoma its Importance as a World wide 

ISease 

ROYAL [INSTITUTION OF GREAT BRITAIN, at 9 —Lord Rutherford Hehum 

and its Properties 


SATURDAY, Marcn 28 


ROYAL INSTITUTION OF Great BRITAIN, ab 3 —Lord Rutherford Rece 
Researches on the Alpha Rays (4) 
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PUBLIC LECTURES. d 


SATURDAY, Maron 21 


Horniman MusEUM (Forest Hil), 36330 —J E S Dallas Peasant Life 
in Alpme Districts 


TUESDAY, Marca 24 


UNIVERSITY COLLEGE HospiraL MEDICAL Scuoorn, at 515 —Dr C H 
Andrewes Immunity in Virus Diseases (2) 


THURSDAY, Marcu 26 


British MEDICAL ÁSSOCIATION (Tavistock Square), at 5 15 —Prof Major — 
Greenwood ‘‘Nerves” and the Public Health (Chad wich Lecture) 


SATURDAY, Marcu 28 


Horniman MusxuM (Forest Hil), at 330 —Prof J R Aunsworih 
Davies Fur bearing Animals in Canada 


CONFERENCES. 
Tunspay, MARCH 24 


CONFERENCE ON THE PLACE or SHEEP IN MODERN FAnurING (at Rotham- 
sted Experimental Station, Harpenden), at 11 30 a x —Chairman 
J Egerton Quested —Speakers F A Thomson, J R Wood, A Lewis, 
J Joyce Major V S Bland, H Edgar, H W Drewiti, A C Hull, 
E G Miller 


SATURDAY AND MONDAY, MARCH 28 AND 30 


Society FOR EXPERIMENTAL BroLocy (at Edinburgh) 


Saturday, March 28 (in Department of Zoology) em 
104M tolPM-—J Hammond The Lite of the Unfertilised Ovum in 
A J M Smith The Problem of the Vitelline Membrane (a) Gas 
Exchange and Osmotic Equilibria of the Infertile Hen s Egg 
J Needham, M Stephenson, and D M Needham ‘The Problem of 
the Vitelline Membrane (b) Lactic Acid Production in the Infertile 
Hen’s Egg 
J Needham The Problem of the Vitelhne Membrane (c) The 
Osmotic Properties of the Isolated Membrane 
H O Bull Conditioned Responses and Salmon Smolts 
W H Pearsall and M Pilling The Physiology of Storage in the 
Apple 
E CO Barton Wright The First Sugar of Photosynthesis 

(In Department of Animal Genetics ) 

215 to 3 45 —F A E Crewand L Muskan (a) Genetic and Physio 
logical Studies on the Hairless Mouse, (b) Observations on the 
Aged Male 1nd Female Mouse « 

B P Wiesner, P G Marshall, J M Robson, H Taylor, an E 
llngworth Recent Experiments on the Dynamics of the Sd, Cycle 

8 45 to 5 30 —Demonstrations 

380 to 6 30 —E Boyd Experiments on Shin Transplantation in the 
Mouse 

E M Gilroy The Effect of Arginine and Thyroxine on the Growth 
Rate of a Transplantable Tumour of the Mouse 


Monday, March 30 in Department of Bacteriology) 
10am tol215PMxM-—IJ Blake Expenmental Infection of Salmo fario 

by Bacillus salmonicida 

A Qunningham and T Gibson Recent Work on the Filterable 
Gomdial Stages of Bacteria x 

T J Mackie, M H Finkelstein, and H J Gibson The Natural ` 
Antibodies of Various Animal Species 

J M Alston Analysis of Antigens on the Basis of Chemistry and 
Funetion 

M H Chnstison Microbe Dissociation with Special Reference to s» 
the Tuberele Bacillus 

2 15 to 1 —Demonstrations 


1 
(In Department of Zoology ) 
2 15 to 3 45 —A Walton Gas Storage of Mammalian Spermatozoa 
A L Craig Bennett Observations on the Influence of Tempera- 
ture on the Breeding of Animals 
A Graham Temperature and pH Optima of Invertebrate Enzymes 
3 45 to 4 30 —Demonstrations 
430to6—J W Gregor Experimental Methods in Taxonomy 
V E McM Davey Inheritance of Colour in Certain Species of 
Brassica 
W Black Inheritance of Colour in the Potato Tuber 


ANNUAL MEETING. 
MARCH 25, 26, AND 27 
INSTITUTION OF NavAI ARCHIPECTS (at Royal Society of Arts) 


Tene March 25, at 10 80 a à —Lord Wester Wemyss Presidential 
Ad¢h ess 

Sir Archibald Hurd British Sea-Power, 1900-1930 

M F Hay The Maierform of Hull Construction 


Thursday, March 26, at 1080 Aw —Sir Charles J O Sanders The > 
Estabhshment of an Internatior al Load Line — 
J Foster King International Load Lines 
L C Buirul Seaworthiness of Collier Types 
At 230—-Prof W Hovgaard A New Theory of the Distribution of 
Sheiring Stresses in Riveted and Welded Connexions and iis 
Application to Discontinuities in the Struct ue ot a Ship 
F H 'lodd Further Model Experiments on the Resistance of 
Mercantile Ship Forms—Coaster Vessels 
Friday, March 27, at 10 3804 M —Dr H H Blache The Present Position 
of the Diesel Engine for Marine Purposes 
E Yarrow Water Tube Boilers in Some Recent Merchant Ships 
| Service Results 
den Some Modein Examples of Air Heaters 
spanner Beam-Prame Connexions 
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University Entrance Scholarships for Science 173 

Chemistry in Three Dimensions By Prof Alex 
McKenzie, FR S 

E aoe and the Galaxy By Sir Arthur Eddington, 
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Biology and Human Life 4.77 
Our Bookshelf ; 479 
Letters to the Editor 
. Formation of Methyl Alcohol by the Durect 
Oxidation of Methane —Prof William A Bone, 
FRS 481 
Fine Structure in the Hydrogen Band Lines — 
Prof O W Richardson, FR S, and W E 
Williams 481 
The Meaning of Existence—-Dr Norman R 
Campbell, Prof J H Muirhead 482 
The Use of Covers on Lambs in Biological Work 
on Wool —Dr F W Dry 482 
... Varulency of Tllet:a caries on Wheat Varieties — 
W A R Dillon Weston 483 
Plant Distribution —R D’O Good 484 
Sir Isaac Newton and the Greek Philosophers — 
E M Antoniadi 484 
After-glow and its Life in Discharge Tubes — 
D B Deodhar 485 
Colours of Inorganic Salts —Prof M N Saha, 
FRS,andS C Deb 485 
Transplantation of Portuguese Oysters into 
South African Waters —Prof J H Orton 485 
Deep Focus Earthquakes —F J Scrase 486 
The Audibihty and Lowermost Altitude of the 
Aurora Polaris —Prof R Ruggles Gates 486 
Faraday Relics —Sir William Bragg, KBE, 
FRS 486 
Oceanographical Expedition of the Dana, 1928-1930 
By Prof Jonannes Schmidt 487 
The Nature and Scope of Physical Science —I By 
Prof Herbert Dingle 490 
News and Views 492 
Our Astronomical Column 497 
Research Items 498 
The Relation of the Fauna and Flora of the British 
Isles to those of North America 501 
Forestry 1n Kenya Colony 502 
Marine Research 1n the Mediterranean By F S R 503 
University and Educational Intelligence 503 
Birthdays and Research Centres 504 
Societies and Academies 504 
Official Publications Received 506 
Diary of Societies 508 
Recent Scientific and Technical Books Supp v 
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University Entrance Scholarships for 
Science. 


A the Headmasters' Conference last December 
the following resolution was passed, with 
only four dissentients 

‘That this Conference regrets the degree of 
specialisation which the Science Scholarship Ex- 
amination papers at Oxford and Cambridge demand 
from candidates, and wishes 

(1) that in all Science Scholarship Examination 
papers the General Paper should be given a definite 
value, and 

(2) that at least some Science Scholarships could 
be offered for which a less specialised course of 
Science would be required ”’ 

Recent correspondence on this subject m the 
Times points to the existence of an educational prob- 
lem, but fails to produce any satisfactory solution 
Mr Fletcher, headmaster of Charterhouse and chair- 
man of the Headmasters’ Conference, deprecates 
the fact that boys who cannot afford to go to 
the unrversity without a scholarship, often the best 
material at the start, are forced prematurely into 
an undesirably narrow groove, and imphes that 
thus the probable future leaders of science are being 
brought up as “illiterate and premature specialists”? 
He offers no constructive suggestion to remedy the 
evil, but hopes that university authorities may by 
his very importunity be urged to take action 

In defence of Oxford, Mr C N Hunshelwood, 
of Trinity College, points out that ın the examina- 
tion held by a group of nine colleges, candidates 
must (1) offer at least three subjects selected from 
chemistry physics, zoology, botany, mathematics , 
(2) take a paper m which are set passages for 
translation from four languages, (3) do a general 
paper, to which a very definite value 1s attached 
His account of the principles observed in making 
the awards renders 1t difficult to conceive how the 
examination could be improved 

From Cambridge, Mr J T Saunders, of Christ's 
College, champions the educational value of science 
rightly taught, and directs attention to the ım- 
portance of personal, as distinct from tutorial, 
influence 1n stimulating general culture 

Among other correspondents, Dr F A Bather 
advocates that future endowers of scholarships 
should give the money to the schools and not to the 
colleges, Mr Knight, until recently headmaster of 
Sexey’s School, Bruton, urges that the universities 
should reserve a fair proportion of available scholar- 
ships for candidates who have covered a wider 
curriculum, as indicated in paragraph (2) of the 
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Conference resolution , Prof A V Hill, admitting | subjects to permit written work to be presented in 
the disease and the difficulty of curmg ıt, politely | shpshod, illiterate form 
hints that the classical pot 1s every whit as black There are several ways by which the cultural 
as the scientific kettle, and so on outlook of specialist pupils may be enlarged school 
It is generally admitted that, especially in | societies— debating, literary, musical, travel, and 
chemistry and physics, the papers now set are of | the lke—all tend to prevent excessive narrowness , 
a more advanced character than was the case, say, | while short courses of lectures on, for example, 
twenty years ago But the improved equipment | great artists, musical composers, architecture, ex- 
of school laboratories and the increase in the number | ploration, and so on, need make no violent mroads 
of science masters per school render possible, nay, | nto the time-table, and yet serve to awaken 
justify, the attamment of a higher standard of work | interests the existence and quahty of which can 
at schools Moreover, natural science 1s essentially | be tested ın the general paper to which the Head- 
progressive The discoveries made durmg the | masters’ Conference wishes a definite value assigned 
present century have profoundly modified our ideas What this value should be ıs not easy to decide 
both ın biology and ın physical chemistry, and ıt | Good essays ın the general paper are known to have 
is right that the msmg generation be taught to | determined the award of science scholarships when 
view each subject in the hght of the most recent | there was little to choose between the scientific 
knowledge Probably no school permits its pupils | attamments of competing candidates But can 1 
to specialise in any direction, scientific or other, | be maintained that a candidate who 1s facile promus 
until a school certificate examination has been | ın the science papers should be disqualified from 
taken This examination, though elementary, does | election by a poor performance 1n the general paper? 
at any rate ensure a certain minimum of general Clause (2) of the resolution of the Headmasters’ 
education, and by the time a pupil takes ıt his | Conference presents practical difficulties “A less 
capacity for profiting intellectually by specialisation | specialised course of Science " presumably connotes 
in a particular direction ought to be fairly evident | at least two subjects of the usual three, biology, 
It must not be forgotten that all minds are not | chemistry, and physics, taught in schools  Bio- 
cast 1n the same mould, and that all do not mature | logists are bound to have some preliminary teaching 
at the same rate Some there are who, about | in both the other subjects , so 1t would not appear 
sixteen years of age, show marked ability ın classical | unreasonable to demand of them in scholarship 
and literary subjects and yet are complete failures | examinations a knowledge of the elements of chem- ' 
innaturalscience Conversely, there are those who, | istry and physics It1s, however, almost impossible - 
by sheer perseverance 1n the uncongenial deserts of | for boys offering chemistry and physics to mclude 
most of the compulsory subjects in the school | biology ın their vépertowe Physics, other thant 
certificate examination, at length reach the promised | elementary, demands considerable mathematical. 
land and find their méier m one or more of the | efficiency , hence the boy who selects physics as ; 
scientific subjects Similarly, those wide interests | one of his subjects must make full use of the hours 
which constitute culture make no appeal to some, | allotted to mathematics Biology ıs thus crowded- 
be they never so temptingly put before them—a | out of his time-table 
silk purse was never yet made from a sow’s ear, So long as competition exists, examiners will be 
but why should the community be deprived of the | prone to set questions on topics near the upper 
good leather that ıt ıs capable of yielding ^ "The | hmit attainable by the candidates concerned , 
boy who is, unfortunately, gifted in only one drec- | though it 1s sometimes possible to discriminate~ 
tion should surely be allowed to pursue ıt to the full | between candidates by means of relatively easy 
It ıs perhaps a counsel of perfection to urge that | questions, allowing wide scope ın the quality of the 
school curricula should be so wide as to afford to | answers If representatives from the universities 
every pupil the opportunity of sampling many | and from the Science Masters’ Association could 
subjects, and thus of finding out where his true | agree on reasonably high boundaries beyond which | 
interests he , though the peisonality of the teacher | no question 1s to be set 1n scholarship examinations 
often goes far towards determining this Never- | for, say, the next ten years, and if the universities 
theless, within the limits of the school certificate | would appoint moderators to supervise the papers 
subjects, ıt should be possible to ensure logical | proposed by college tutors for scholarship examina- 
thinking and ability to express thoughts and to | tions ın order to secure that the questions lie within 
describe facts in clear, concise, grammatical English , | the agreed limits, perhaps the Headmasters’ Con- - 
nor ought teachers in specialised, post-certificate | ference would find less,to deplore. 
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Chemistry 1n Three Dimensions. 


Stereochem:e Von Georg Wittig Pp x1+388 (Lerp- 
zig  Akademische Verlagsgesellschaft mbH, 
1930 ) 25 gold marks 


j bera centenary of Kekulé's birth was celebrated 
in September of 1929, and many chemists 
who were present on that interesting occasion 
welcomed the opportunity which Prof Pfeiffer gave 
them of inspecting those old models with the black 
ball attached to four metal rods directed towards 
the corners of a regular tetrahedron Those were, 
m fact, the identical models upon which the youth- 
ful van’t Hoff had gazed with wonder, and which 
doubtless contributed in no httle measure to the 
inspiration which the old university town gave him, 
for van °t Hoff cherished to the end a love for Bonn 
* In Leiden", he wrote, ‘war alles Prosa, die 
Umgebung, die Stadt, die Menschen In Bonn, alles 
Poesie!" Dunmng van't Hoff's sojourn in Bonn in 
1872-73, Kekulé had already gathered round him a 
band of enthusiastic workers, including men like 
Franchimont, Spring, Wallach, and Zinoke, but the 
independent Dutchman did not display the slightest 
inclination. to join this illustrious circle, and thus, 
naturally enough, Kekulé lost mterest in him So 
off to Wurtz and to Paris, but the seed for one of 
the greatest conceptions m chemistry had fallen on 
fertile soil 

Since the formulation of the doctrme of the 
asymmetric carbon atom by van t Hoff and Le Bel 
m 1874, the progress of stereochemistry with all its 
ramifications has been so rapid and so well sustained 
that ıt 15 an impossible task ın the brief scope of 
some 400 pages to give any account of these advances 
which can be at once comprehensive and adequate 
Dr Wittig has frankly recognised this difficulty 
The literature published after 1904—the date of the 
appearance of Werner’s “ Lehrbuch der Stereo- 
chemie '—ás dealt with ın much greater detail than 
is the earlier work, and in order to effect further 
economy of space, many branches are perforce 





clarity Incidentally, mention is made of that 
unique optically active compound contammg no 
carbon and having [M];44,-47,000^, a high value 
which should appeal to those chemists who quote 
molecular rotations 

Dr Wittig shows too little discrimination in 
sifting those aspects which are really important 
from those which are merely trivial It would be 
easy to give many examples in support of this 
criticism, but one may suffice The mtroduction of 
the camphor sulphonic acids for resolving externally 
compensated bases proved m the hands of Pope to 
be an experimental contribution of outstanding 
service Not only did it enable him to break 
entirely new ground m the stereochemistry of nitro- 
gen, sulphur, and other elements, but also Werner 
and many others who followed later would have 
been seriously incommoded if the application of 
those camphor acids on the part of the English 
investigator had not paved the way The references 
on pp 37 and 169 scarcely suggest that Pope's 
contribution had any value at all This is one 
reason why this book should not be placed in the 
hands of a beginner, who might also miss the 
romance engendered by a close survey of the earher 
history Why, for example, should that dramatic 
episode of the conversion of the sceptical Brot 
by Pasteur be omitted ? It 1s an old story which 
can be told again and again without losing its 
charm 

I find throughout Dr Wittig’s book a distinct lack 
of balance in the whole treatment, the picture 1s 
presented all too often out of 1ts proper perspective 
For example, m no country more than in Great 
Britain has the study of optically active compounds 
been prosecuted with greater zeal, but we look in 
vain for an adequate recognition of the contribu- 
tions of those pioneers, Purdie and P F Frankland 
Purdie’s name 1s not even mentioned, although the 
resolution of lactic acid by the addition of a nucleus 
of d- or l-zinc ammonium lactate to a supersaturated 
solution of the inactive double salt is an unusual 


either omitted altogether or scarcely mentioned at | and an elegant method which still remains the most 


“all Fortunately, an account of the progress of the 
study of the Walden inversion 1s given by Walden 
himself in his ‘‘ Optische Umkehrerschemungen ”’, 
and chemists who are interested in this problem 
should consult this résumé ‘Thus, by dealing very 
briefly with certam fundamental problems, the 
author has allowed himself ample space for other 
sections, notably those concerned with co-ordina- 
t1on compounds and with crystal structure Indeed, 
the account of Werner’s brillant researches 1s alto- 
gether admirable, and 1t 1s written with remarkable 
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practical one for preparing the optically active 
lactic acids by the kilogram Purdie’s methods of 
resolving lactic and alkyloxypropionic acids by 
alkaloids, as well as Frankland’s resolutions of 
glyceric acid, are models of exact experimenting 
which, even ın these days of hurried publication, 
could be read and imitated with very great advan- 
tage by those who wish to obtam their substances 
in a condition of optical purity Nor ıs there any 
reference to those experiments on optically active 
esters which led to the discovery of the silver oxide 


476 


method of methylation, which has proved 1ts value 
(ın the hands of Irvine and others) 1n the chemistry 
of carbohydrates Again, less than justice 1s done 
to Frankland’s comprehensive work on the con- 
nexion between optical activity and chemical con- 
stitution, and to the work of his pupils, Patterson 
and Pickard, in the same field 

It 1s a matter of some regret that Dr Wittig has, 
for lack of space, so little to tell us about the applica- 
tion of stereochemical ideas to enzymatic actions 
The reader will, therefore, have to go elsewhere 1f he 
wishes information on work such as that of Neuberg, 
forexample We miss a reference to the ingenious 
experiments on asymmetric reduction and dis- 
mutation, and on the formation of phenylacetyl 
carbinol by the addition of benzaldehyde to a sugar 
in the process of undergomg fermentation Whether 
the equation 


C,H; CHO +CH, CHO=C,H, CH(OH) CO CH, . 


can. be accepted for the latter action 1s a matter for 
debate, but ın any event the asymmetric formation 
of the levorotatory ketol by the enzyme carboligase 
18 an observation of striking originality, and one 
which emphatically should find a place ın every 
modern text-book of stereochemistry 

A few mistakes have been noticed , for example, 
on p 21 Bacillus ethalircus should be Bacillus 
elhaceticus, and on p 63 Cy Hy should be Cy pHi, 
The scheme at the top of p 531s incomplete, the 
conversion of the amino-alcohol mto the ketone not 
being indicated, whilst the real point of interest, 
namely, the retention of optical activity during the 
semipinacolinic changes from the amino-alcobol 
and the glycol, 1s missed altogether The asym- 
metric synthesis of mandelic acid was never effected 
as described on p 40 The statement on p 169 
that Le Bel obtained the optically active methyl- 
ethyl-propyl-isobutyl ammonium chloride is ım- 
correct , the first quaternary compound of this type 
was prepared by Pope in 1899 

In the mdex and throughout the text the names 
of authors should be revised , designations such as 
B Cohen, O Forster, A Guye, F Landolt, H 
Perkm, S Patterson, F Frankland, ete , enable us 
to recognise the authors, but they have a strange 
look ! 

In spite of some defects, this book can be com- 
mended most cordially to those who are not actually 
beginners in the study of stereochemistry Dr 
Wittig has given us by far the best account of this 
subject which has been published within the past 
twenty-five years, and we ought to be very grateful 
to him ALEX MCKENZIE 
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Star Clusters and the Galaxy 


Star Clusters By Harlow Shapley (Harvard 
Observatory Monographs, No 2) Pp x14-276 + 
3 plates (New York MeGraw-Hil Book Co, 
Ine , London McGraw-Hill Publishmg Co, 
Ltd , 1930) 15s 


N 1915-18, Dr Shapley published a remarkable 
series of researches on globular clusters which 
brought these remote objects nto the forefront of 
astronomical interest His results indicated an 
extension of the flattened system of the galaxy 
about ten times greater than had previously been 
adopted This was the beginning of a phase in 
astronomy which its critics might describe as 
megalomama The same method has since been 
appled to the still more distant spnal nebule, and 
these have tended to displace the globular clusters 
in their appeal to our imagination From the 
observational point of view, however, there 1s no 
compaiison between the stage of advancement 
of the two subjects As regards the spirals, our 
systematic knowledge 1s summed up ın a fairly 
trustworthy calculation of the size and distance of 
three or four of the nearest of them, a guess at the 
distances of the remaimder, and the astomshing 
fact that almost without exception they are running 
away , as regards the star clusters, we have before 
us -Shapley’s monograph, closely packed with 
statistics and individual studies, with a wealth of 
problems and deductions which interact with and 
luminate our knowledge of the stars 1n our ım- . 
mediate neighbourhood : 
In the bibhography at the end of the book, 
Shapley's share amounts to 150 papers It was 
tame, therefore, that be should make this attempt 
to consolidate the gains to knowledge during 
fifteen years of assiduous research Primarily the 
book 1s a mine of information where we may find 
set forth the latest position with regard to the ım- 
numerable problems which the study of star clusters 
has provoked One of the most intriguing features 
of the work, recognised at the outset, has been that 
1n some respects our knowledge of the distribution 
and statistics of stars in these systems- 10,000- 
50,000: parsecs away may be much more advanced 
than our knowledge of the stars at less than 
100 parsecs distance The reason ıs that the dıs- 
tances of the nearer stars are found individually 
with great labour and uncertainty, whereas in 
observing a globular cluster a single determination 
of distance applies to the whole system The prin- 
cipal method of finding the distance 1s by measuring 
the apparent magnitude of the Cepheid variables 
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dined ın the cluster , comparing the apparent 
magnitude with the known absolute magmtude of 
a Cepheid of the same period, the distance 1s 
obtained 1mmediately, provided that absorption of 
hight m interstellay space m mappreciable The 
method was first used by Hertzsprung to find the 
distance of the lesser Magellanic Cloud Shapley 
has found the distances of twenty out of the mnety 
known globular clusters in this way Distances of 
the remainder are estimated by more doubtful 
procedure Shapley uses distances determined by 
either method promiscuously We think this 1s 
unfortunate , for even if the validity of the less 
direct methods 1s admitted, 1t 1s clear from his own 
diagrams that the distance obtained for an indi- 
vidual cluster 1s very rough, and 1ts value 1s mainly 
statistical 
The assumption that the hght of the globular 
cluster suffers no important absorption 1n reaching 
us 1s probably legitimate , but the monograph may 
give an undue impression of the strength of the 
evidence Actually the main evidence for trans- 
parency (none too strong) 1s outside the scope of 
the monograph, bemg based on our general know- 
ledge of the density and state of the interstellar 
cloud Shapley showed that the hght coming from 
star clusters 1s not reddened by scattering, and thus 
settled a long outstanding question , but with our 
piesent knowledge, both observational and theo- 
retical, that interstellar matter is 1onised, we cannot 
infer absence of absorption from absence of redden- 
mg In short, Shapley’s observational fact (absence 
of reddening) 1s countered by another observational 
fact (existence of ionisation) and the problem re- 
verts mainly to theoretical investigation Further, 
we know that about two per cent of the sky 1s 
covered with opaque matter, and although there 
appears to be 1n general a rather sharp transition 
from complete opacity to nearly perfect transpar- 
ency, 15 will be fortunate if all the ninety clusters 
escape the transition zones 
There 1s a startling heading to $51, “ A Theoretical 
Period-Lummosity Relation for Galactic Cepheids” 
There 1s a theoretical period-density relation de- 
elsewhere 1n the book, but hitheito theory 
affled to find any explanation of the 
-luminosity curve, which 1s a quite independ- 
ent correlation On examination, we find that the 
heading has no real justification, and the section 
deals with the relation of the period-luminosity 
curve to another equally empirical curve , 1n fact, 
the argument has gone round the circle, since the 
data embodied in these two empirical curves were 











_ used to verify the original period-density relation 


, 
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The comparison of “observed and theoretical 
period-Juminosity relations " on p 148 1s an alterna- 
tive way of presenting the more usual comparison 
of the observed and theoretical period-density 
1elations 

Shapley concludes that the minimum diameter 
of the galactic system ıs 70 kiloparsecs, with a 
thickness about one-tenth as great Our distance 
from the centre 1s about 16 luloparsecs , this 1s 
in satisfactory accordance with estimates ranging 
round about 10 kiloparsecs based on the pheno- 
menon of galactic rotation I see no escape fiom 
dimensions of this order, yet 1t raises a difficult 
question when we come to compare the galactic 
system with the spiral nebule I think ıt was 
Shapley who remarked that if the spirals are 
‘island universes’ our galaxy ıs a ‘continent’ The 
discrepancy m size between our galaxy and the 
external galaxies cannot be attributed to errors in 
the determination of the distances, for the same 
method is used for both and a systematic error 
would expand or contract them equally If ab- 
sorption of light in space 1s appreciable, the dıs- 
crepancy becomes still greater 

Shapley now proposes the view that our system 
is not a single spiral but comparable with the 
clusters of spirals m Coma-Vugo and in Ursa Major 
this reverses the difficulty, for ther dimensions 
appear to be much larger than those of the galaxy 
If we accept this view, we have to disregard the 
evidence of galactic rotation , the observed rotation 
is of differential type which would quickly shear 
any individual sub-system, and ıt cannot be m- 
terpreted as rotation of a number of separate star- 
clouds round a common centre We can only wait 
for furthe: hight on this perplexing problem 

A S EDDINGTON 


Biology and Human Life. 


` The Science of Life By H G Wells, Juhan Huxley 





and G P Wells Pp xv1- 896 (London, 
Toronto, Melbourne and Sydney Cassell and 
Co , Ltd , 1931 ) 21s net 


d bees 1s i» several ways a remarkable book, as 
its authorship would lead us to expect, for 
it gives us 1n one volume a competent comprehen- 
sive survey of the whole of biology— physiological, 
morphological, embryological, and evolutionary , 
it ıs written so that 16 can be ‘ understanded of the 
people ’ and with a sparkle that engages the atten- 
tion , and 1t 1s one of the few books, heralded by 
Sir Richard Gregory’s “ Discovery ”, which make the 
reader feel that science 1s not only for illumination, 


nl 


. Amid his sea of troubles 
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but also for “the rehef of man's estate ?, as 
Bacon phrased ıt If, as we beleve, mankind 1s at 
the dawn of a new era—the biological era, when 
an all-round appeal will be made to the biological 
sciences, as already to the physical, for guidance ın 
the control of human hfe—then the big book of 
Wells, Huxley, and Wells will come to be regarded 
as an instalment of the relevant ‘Law and 
Prophets’ Along with biology, we are, of course, 
including psychology, for these two sciences are 
becoming almost as inseparable as chemistry and 
physics No doubt the last scientific word will be 
with sociology , but that science, though born two 
millennia ago, has not yet come of age 

It may be said that the appeal to biology began 
very long ago when the early patients sought the aid 
of the early physicians, but this was an appeal to 
an art rather than to a science For, while many of 
the physicians, from Hippocrates and Galen on- 
wards, were biologically-minded in a high degree, 
biology 1s a modern science and a widespread appeal 
to biology as a science 1s still mcipient The recent 
establishment of a professorship of social biology 
in the University of London ıs a natural supple- 
ment to a eugemcs laboratory, both expressing 
a movement of which Galton and Pasteur were 
pioneers Thus, while we appreciate ‘‘ The Science 
of Life " for 1ts wide reach, 1ts educative lueidity, 
its farr-mindedness, its freshness of presentation, 
its arresting figures, and so on, we appreciate ıt 
most because the authors have had the courage of 
their convictions and have not hesitated to pro- 
claim, as their particular gospel, that the utilisation 
of biological knowledge can do much to save man 
We do not mean that this 
book stands alone in this respect, but ıt is per- 
haps the largest comprehensive treatise in which 
biology for hfe’ 1s a dominant note Cowdry’s 
“ Human Biology and Racial Welfare ” (1930) 1s, 
to our thmking, a fine collection of specialised 
propagandist tracts, but the book before us 1s 
a tieatise on biology, written primarily for the 
scientific instruction of the people, yet ever sound- 
mg the note of practical applicability It would 
have pleased T H Huxley, who was so clearly 
convinced of the indispensableness of applying 
science to life, declaring “ that there 1s no allevia- 
tion for the suffermgs of mankind except veracity 
of thought and of action, and the resolute facing of 
the world as itis” The same idea was finely ex- 
pressed in a convincing address on Jan 23 last by 
Sir Walter Morley Fletcher, which ended with the 
prophetic sentence “that we can find safety and 
progress only ın proportion as we bring into our 


No 3204, Vor. 127] 


NATURE 


[Mancu 28, 1931 


methods of statecraft the guidance of biological 
truth " 

It 1s time, however, to give some indication of 
the scope of this big book , and that is not diff- 
cult, for there ıs a progressive plan It begins, 
physiologically, with the hving body , ıt surveys, 
morphologically, the forms or patterns of life, ıt 
insists that the key to mtelligibilty 1s the concept 
of evolution , 1t discusses the factors ın individual 
development and im racial hustory (ontogeny and 
phylogeny) , 1t sketches the ascent of life through- 
out the ages, the adventures and achievements of 
the ever-changing Proteus Then the book begms 
again, as 1t were, from the vantage-ground it has 
gained, and envisages the pageant and drama of 
hfe—a fine introduction to ecology But the drama 
has its tragic side and this leads to a consideration 
of disease and the present very chequered health 
of Homo samens, who so often beles his specific 
name, But the activities, the ascent, the adven- 
ture, and the drama of life have all their subjective 
aspect, as real as the objective, though more 
elusive, and the eighth book of the treatise deals 
with behaviour, feeling, and thought, leading on 
to a tentative monistic theory (not so far from the 
ancient hylozoism !)—the conception of “a single 
universal world-stuff with both material and men- 
tal aspects, of which, so far as we know, life 1s the 
crowning elaboration, and human thought, feeling, 
and willing the highest expression yet attained ” 
The concluding ‘ Book ' deals with the biology of 
man, and, with a bow to soclology, ends on a 
melioristic note—'! Life under Control " 

" The Science of Life " rather disarms criticism 
by its frankness and sincerity and by its free- 
dom from dogma Thus, in discussing the trans- 
scientific question of purpose in or behind evolu- 
tion, the authors state (1) the view “of Bergson 
and Shaw " that organisms work out their own 
evolution purposively, 1f not even purposefully , 
and (2) “the Creationism-up-to-date " of some 
modernist theologians, that the world of life 1s the 
realisation of a divine purpose, which was dynamic- 
ally embodied in the original institution of the 
order of Nature When the reader has o; 
post-Paleyian views before him as clea 
be, he 1s told that “‘ The Science of Life ” must 








“ No” to the first theory, and cannot say “ Yes ” E 
or "No" to the second Personally, we are not 


melined to be bluffed by a too abstract science, 
as if 16 were the only pathway towards truth , but 
we must admit that the authors occupy a clear- 
headed and reasonable position—that biology, as 


\ 


biology, has no pronouncement to make on the » 
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validity of the philosophical or religious concept | bird or mammal is a factor in 1ts own evolution, 


of a purpose behind evolution 
Though the book runs to nearly 900 pages, that 
1s not much for an appreciation of the whole gamut 
of hfe So we are not inclined to say that there 
should have been more about enzymes and less 
about the humorous “ Margery” and the tele- 
plasm she produces from her mouth We are sure 
that the authors must have thought out very care- 
fully what seemed to them the best utilisation of 
the available space, and their restramt, relaxed 
just a little perhaps for “ Margery ", 1s admirable 
In reading this remarkably successful presenta- 
tion of the essentials of biology, our pleasure has 
been occasionally interrupted by finding a crumpled 
roseleaf , but ıt 1s ın no carping mood that we give 
just a few ulustiations ‘ The Science of Life ” 1s 
certainly not an apsychic biology, yet why does 16 
insist that the body 1s a machine, and elaborate a 
' comparison which has eventually to be withdrawn 
asinadequate ? Similarly with tbe use of the word 
 * mechanism ’ for the nervous system and the like 
The authors are all nght, but will their readers be * 
If biologists say ‘machine’ often enough, people 
will begin to believe that they mean what they say 
In this particular case, we think that would be a 
ity, for we agree with the authors that an organ- 
sm 1s more than mechanism 
A larger crumpled roseleaf is the picture of 
random variations and blind selection No doubt 
Bere are saving clauses and corrective illustrations, 
t some readers will be apt to relapse to the old 
ughtmare view of evolution as a chapter of acci- 
ents, which ıt certainly 1 not For many varta- 
tions are orthogenic, and many are obviously 
congruent with the already established organic 
architecture and metabolic routine Many express 
themselves in accordance with laws of growth 
and conditions of organic stability How many 
plant variations ın the present (and presumably in 
the irrecoverable past) are shortenings or elonga- 
tions of the vegetative or floral axis! Similarly, 
many animal variations are shortenmgs-down oi 
yan of particular arcs on the general 
tife-curve_or trajectory And so on at great 
length, for the authors know well that a very strong 
case can be made out for the frequency of definite- 
ness ın variation 
Then as to natural selection, 16 1s inadequately 
summed up in such words as “ automatic " and 
“blind” How often the organism tiles to play 
its hand of hereditary cards, endeavouring after 
well-being Itis often automatically selected, but 
. 1b often deliberately selects Many an able-minded 
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though ıt has no prevision of more than an ım- 
mediate goal Again, the general reader requires 
to be told that the everyday natural selection of 
nuance variations, though 1n a sense ** blind ", 18 a 
sifting 1n relation to an already established systema 
Natw c of intricate and stabilised 1nter-relations 

Then again, while we agree with a useful passage 
on the seamy side of evolution, which certainly 
includes, as Ray Lankester so well insisted, its 
degenerations and retrogressions as well as its 
advances and achievements, we cannot agree with 
the statement that ‘‘ we find throughout the rest 
of life parallels to the diseases that haunt our own "' 
On the contrary, we are prepared to defend the 
thesis that wild Nature (that ıs, apart from man's 
interference) 1s characteristically marked by ex- 
uberant positive health, while ın ciyilised society 
diseases are rife and sub-health 1s becoming almost 
normal ! 

But enough of these minor criticisms, for we 
welcome the book with heartiness It 1s an achieve- 
ment of popular exposition 1n the best sense (and 
many professional biologists would do well to 1ead 
it), it 1s written with learning and lucidity, and 
permeated with the idea of evolution, meluding a 
human evolution which will continue the more 
rapidly the more ıt ıs inspired by the science of life. 





Our Bookshelf. 


Reports of the Progress of Chemistry 
Society of Chemical Industry 


Issued by the 
Vol 15, 1930 


Pp 758 (London Society of Chemical In- 
dustry, 1931) 7s 6d to members, 12s 6d to 
others 


COMMONPLACE as the phrase has become, of this 
series of reports 15 may, and indeed should, be said 
that no chemical hbrary ought to be without it 
The flood of literature which descends upon students 
and practitioners of chemistry grows ever greater, 
and a correspondingly warmer welcome 1s given to 
authoritative surveys The annual report on the 
progress of applied chemistry durmg 1930 ıs ın- 
vested with added value im respect of its early 
publication, for ıt has been made available six 
weeks earlier than the corresponding date of pubh- 
cation last year 

Applied chemistry is surveyed in twenty-five 
chapters The following are by the same contri- 
butors as for 1929 General, plant, and machinery 
(R Edgeworth-Johnstone), muneral ods (A E 
Dunstan), fibres, textiles, cellulose, and paper 
(J C Withers), iron and steel (C O Bannister) , 
non-ferrous metals (A R Powell), electro-chemical 
and electro-metallurgical industries (H T $ 
Britton and [1930] R A Robmson), sous and 
fertilisers (E M Crowther), sugars, starches, and 
gums (L Eynon and J H Lane), fermentation 
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industries (H L Hindand F E Day), foods (L H 
Lamputt) , fine chemicals and medicinal substances 
(E Stedman) Other sections are fuel (H J 
Hodsman and A Kay), gas, carbonisation, tar, 
and tar products (J Macleod and T A Wilson), 
eolourmg matters and dyes (L J Hooley), bleach- 
ing, dyemg, printing, and fimshmg (A J Hall), 
acids, alkahs, and salts (P Parnsh and F C 
Snelling), glass (M. Parkin), refractories, ceramics, 
and cements (J H Chesters and W J Rees), 
oils, fats, and waxes (H M Langton), paunts, 
pigments, varnishes, and resins (G C Attfield, 
J O Cutter, L R Hickson, and H  Causer), 
rubber (T L Garner), leather and glue (R H 
Marriott and H Philips), sanitation and water 
purification (A Parker), photographic materials 
and processes (A Batley and E E Jelley), ex- 
plosives (J Weir) Consideration of essential oils 
is deferred until next year 

There 1 much information of interest to the 
general scientific reader , for example, 16 18 recorded 
that the pnce-of platinum is now below that ruling 
in 1914, that the extraction of rhenium, rarest of 
metals, 15 being operated commercially 1n Germany, 
and that the ‘ talkies ’ have stimulated research on 
photographie emulsions The chapter on sanita- 
tion and water purification deserves special com- 
mendation, for although the general standard of 
the reports 1s high, some tend more than others to 
become an expanded lst of references It could 
be wished, too, that every reporter would survey 
work which, although of obvious industrial im- 
portance, has been classified for purposes of abstract 
publication as ‘ pure ' chemistry A A E 


Von Zahlen und Figuren Proben mathematischen 
Denkens fur Inebhaber der Mathematik Von, 
Prof Hans Rademacher und Prof Otto Toeplitz 
Pp vi-164 (Berlin Juhus Springer, 1930) 
9 60 gold marks 


Tr has been rightly sad that the high walls built 
up round mathematics by the signs of integration 
and summation, cause mathematics to be a per- 
manent mystery for the average thinking person 
Tt is true that a thorough msight into higher 
mathematics requires special tramung , yet within 
these abstruse theories, there must be some parts 
and some examples, at least, which, properly ex- 
plamed, could enable non-experts to peep through 
the complex texture of mathematics, and derive 
thereby some measure of enjoyment ‘This 1s the 
spirit which underlies the httle work under notice 
Although this book will teach nothing new to 
mathematicians, 1t will be found most interesting 
and helpful by those who are interested in mathe- 
matics Without usmg anything but logic and the 
most elementary notations, the authors are able 
to guide one through the mysteries of the prime 
numbers, of mcommensurable hnes and irrational 
numbers, the theory of aggregates and the para- 
doxes of transfinite numbers, the doctrines of the 
polyhedra and the measurement of the circle 
Although their exposition 1s based on mathematical 
facts, the authors lay more stress on the general 
form and method of the questions treated , while 
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occasional historical remarks add to their interest 
Thus, instead of showing the pragmatical aspects 
of mathematics, or their philosophical importance, 
the book emphasises the internal and structural 
characteristics of pure mathematics The student 
of logie, m particular, will find in this very able 
book an ample field for his speculations T G 


fabrications 
Deuxiéme 
Hermann et Cie, 


Synihéses et catalyses wvndusirielles 
manérales Par Prof Paul Pascal 
édition Pp vi4456 (Paris 
1930) 70 francs 

ProF Pasoar’s book 1s divided approximately into 

two parts, the first dealing with nitrogen compounds 

and the utihsation of atmospheric nitrogen and the 
second with sulphuric acid The treatment 1s de- 
tailed and the theory of the processes receives 
special attention, so that the book is particularly 
useful in supplementing the more technical treatises. 

A very brief treatment of hydrochloric acid is given, 

in which the modern synthetic process receives most 

attention The references to the hterature are very 
incomplete, and many important special treatises 
which could be consulted, m amplification of the 

Various sections, are not mentioned 
Although the author begms with an account of 

the “ Nitrogen Problem ", this 1s somewhat out-of- ` 

date, since 16 does not make clear that the real 
nitrogen problem at the present day 1s an economic 
one ‘There 1s now no possibility of a shortage of 
fixed nitrogen, the problem 1s how to sell it 

Every country is, or shortly will be, self-supporting, 

and, as the newer processes are installed, the co 

petition with the older will become more and mor 
acute The trouble will increase as time goes on 
and the economic difficulties of over-production, | 
which were considered visionary durmg the War, 
will become more and more menacing 


Some Dogmas of Region By Dr John McTaggar 
Ellis McTaggart Pp 1n--299 (London Ed- 
ward Arnold and Co, 1930) 6s net 

Mzssgs Edward Arnold and Co have,done a 

valuable service in issung a new and cheaper 

edition of the late Dr Elhs McTaggart’s famous 

book, with a dehghtful mtroduction by Di C D 

Broad “Some Dogmas of Rehgion " has been 

long out of print (it was first pubhshed m 1906) 

and second-hand copies have been difficult to find 

and expensive to buy Of this work Dr Broad 
says “In many respects 16 1s a model of popular 
philosophical writing It presupposes no know- 
ledge of philosophy , it 1s written with admirable 
clarity, and abounds with apt and amusing illus- 
trations, and ıt deals with problems whics flav 

interested almost all mtelhgent men m all ages " 

It was McTaggart who said that the man who has 

no religion cannot have a bad one, and it was 

he who expressed the hope that “‘ a time may come, 
when metaphysics may attain the same certainty 
in a higher sphere which 1s now often reached by 
science 1n a lower sphere " It 1s well known that 

McTaggart managed to combine atheism with a 

behef ın immortahty and the Church of England 

But he was what has become more rare nowadays 

he was a serious thinker 
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[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts «ntended for this 
or any other part of NATURE No notice is taken 
of anonymous communications ] 


Formation of Methyl Alcohol by the Direct 
Oxidation of Methane 


THe isolation and identification of the primary 
oxidation product of a hydrocarbon 1s so crucially 
important from the point of view of the theory of 
hydrocarbon combustion that no effort has been spared 
to overcome the experimental difficulties involved 
For, although there 1s considerable agreement that the 
main course of the oxidation proceeds 1n accoidance 
with the hydroxylation theory, during recent years 
there has been some controversy as to whether the 
val product is an hydroxylated molecule or a 
peroxide 

Hitherto the cumulative weight of evidence, both 
direct and indirect, has been much mote in favour of 
the initial formation of an hydroxylated molecule 
rather than that of a peroxide Thus the initial 
formation of ethyl alcohol by the interaction of ethane 
and ozonised oxygen at 100? C, the results of 1ecent 
studies of the slow oxidation of ethane, the formation 
of acetaldehyde (by 1intramolecular change from vinyl 
alcohol) during the initial stages of the slow combus- 
tion of ethylene, and what 1s known concerning the 
explosive combustion of methane at high mıtıal pres- 
sures, have all pointed unmistakably in that direction 
Nevertheless, until recently, all efforts to isolate the 
corresponding alcohol from the initial products of the 
slow interaction of one of the simpler paraffins with 
oxygen have been frustiated, apparently because 
under ordinary conditions the further oxidation of 
such an alcohol to the di-hydroxy stage occurs so 
rapidly Hence upholders of the hydroxylation theory 
have always postulated an initial ‘non-stop run’ 
through the mono-hydroxy to the di-hydroxy stage 

Since the publication, ın November last, of the 
results of a reinvestigation by Mr S G Hill and my- 
self of the slow combustion of ethane (Proc Roy Soc, 
A, 129, p 434), which showed that the initial product 
was not a peroxide but either ethyl alcohol or some 
less oxygenated body, Dr D M Newitt and Mr A E 
Haffner have succeeded 1n obtaining substantial quan- 
tities of methyl alcohol by the direct interaction of 
oxygen and methane at temperatures of 360° and 
pressures of about 100 atmospheres Under such con- 
ditions, and using a mixture initially contaiming 
methane and oxygen in the ratio 9 1, interaction 
was complete in a few minutes, about 17 per cent of 
the methane burnt was recovered from the pioducts as 
methyl alcohol, another 0 6 per cent as formaldehyde, 
aad vhe remainder as oxides of carbon and steam No 
hydrogen was liberated, and not even a trace of 
peroxide formed The methyl alcohol formed was 
isolated. and identified by converting ıt into both 
methyl salicylate ('oil of wintergreen’) and methyl 
p-nitro-benzoate (m p 95°), and ıt was estimated as 
methyl nitrite A full account of these very important 
experiments will be published in due course by Dr 
Newitt and Mr Haffner, who are to be congratulated 
on having thus shown conclusively that the slow 
oxidation of methane proceeds throughout in accord- 
ance with the hydroxylation theory 

WILLIAM A BONE 

Imperial College of Science and Technology, 

London, S W 7, Mar 21 
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Fine Structure in the Hydrogen Band Lines. 


WE have recently had an opportunity of examining 
the spectrum of H, m a large Hilger quartz spectrograph 
crossed by a reflection echelon The method, of which 
an account by one ofus(W E W )1s being prepared for 
publication elsewhere, gives a record of the structure of 
all the Imes of fan intensity So far we have only had 
tume to examine a small number of typical lines, but 
the results ale very interesting The alternate strong 
limes of two typical bands which end on the 2p 3II,, levels 
are all fund to be double with the weaker component 
on the long wave-length side (No deseription of the 
bands ending on the 2p ?1I levels has yet been published, 
butan account of these bandsystems by Richardson and 
Davidson has been communicated to the RoyalSociety ) 
For example, ın the 0—>0 band of 3d 3X—-2p 3II we 
find that the QI lme 5931 368 ıs definitely double, 
the components having an mtensity ratio of aboub 
3 to l and a separation A» about 0 21 wave number 
Q3 =6002 816 ıs an mcompletely resolved doublet 
with Az about 017 £2 —5938 620 is an unresolved 
doublet with Av about 0 11 #4=5982 561 s not a 
simple line, but 16 1s too weak and hazy to estimate 
the separation In the 1—>1 band of the same system 
Ql =6021 273 ıs a very clear doublet with mtensity 
ratio about 5 to 3 and Av about 021 R2 =6027 977 
is an unresolved doublet with Av about 0 08 

We can compare the foregoing with typical lnes 
of the 0—-0 band of the a system 3p 3II,,—>2s 32 ! 
Ql and KO appear: to have a very close satellite on 
the short wave-length side of the mam hne Q2, Q3, 
R2, R3 are fairly sharp lines, but not so sharp as some 
lnesinthespectrum 11s a doublet with the weaker 
component on the short wave-length side, intensity 
ratio about 3 to 10, and Ar about 022 Unless this 
Rl ıs a blend with an unclassified Ime, these results 
mean that 3p II, ıs complex with the stronger level 
lower ‘as 1n 2p 3II,,) and so 1s 2s 32 but with the weaker 
level lower The comparative magnitudes of the 
triplets (which we have only resolved into doublets) 
run 20 3] ,,>3p 311,228 3%3>3p3lr, If El is a blend, 
the width of 2p 3II 1 much greater than that of the 
other levels, but the remaming conclusions would 
require reconsideration 

On the other hand, typical hnes of the singlet sys- 
tems such as 4856 553 ( = 0—>1 P5 of 3d I, —>2p 12), 
4873 010 (2 0—-1 Q3 of 3d Yl, —-2p 12), and 4822 943 
( =2—>4 R3 of 3d !Z—»2p 12) are sharp lines with no 
evidence of structure beyond temperature breadth 
and are definitely sharper than any of the lmes so 
far considered This ıs not due to some accidental 
eireurastance connected with the different region of 
the spectrum m which they lie For example, 4849 303, 
which 1s 0O—>-0 R1 of 4 (or 3)p 32—>2s 82, and hes near 
these lines, 1s complex and asymmetric with the bulk 
of the energy not in the centre 4838 242, which is 
R3 of the same band, ıs sımılaı to the #1 line except 
that :t 1s weaker 

Ths measurements given above are of a preliminary 
character We have a plate which looks better than 
the one on which they were made and we hope to 
improve on them The limit of our resolution 1s set 
by the natural temperature width of the lines, ıt 1s 
nowhere near the limit of the instruments employed 
We cooled our discharge tube in hquid air No doubt 
better results could be got with liquid hydrogen, but 
this ıs not available 

These observations firmly establish the correlation 
between the spectrum of molecular hydrogen and that 
of atomic helium W RicHARDSON 

W E WILLIAMS 

King’s College, Strand, W C 2, Mar 12 


1 Bichardson and Das, Proe Hoy Soc, A, vol 122, p 688, 1929 
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The Meanings of Existence 


Wuar Sir James Jeans says (NATURE, Feb 28, p 
304) 1s, of course, quite true, but ıt scarcely answers 
Prof Muirhead's question May I try to explain what 
existence means 1n physics ? 

Primanily, ıt means the truth of some law having the 
form which defines a substance o1 object To say that 
silver exists 1s srmply to declare that ıt is possible 
to demonstrate experimentally the association of tho 
‘ properties of silver’, a certain density, melting point, 
and so on No serious person during the last fifty 
years has believed that the ether exists in this sense 

Secondarily, ıt means the truth of some theory A 
theory 1s not true unless (a) true laws can be deduced 
from 1t and (b) 1ts hypothesis 1s intrinsically plausible 
This intrinsic plausibility 1s often derived from analogy 
with laws, if the laws fiom which ıt 1s derived are of 
the aforesaid form, the theory implies the existence of 
something Kelvin held that the ether exists because 
he believed in a theory the hypothesis of which had 
an intrinsic plausibility amsing from an analogy with 
the laws desenbing the oscillations of a continuous 
medium That theory ıs now known to be false on 
giound (a), Kelvin’s ether, therefore, does not exist 
But another theory has been put forward the hypo- 
thesis of which is a set of equations having an ım- 
perfect analogy with those describing the geometrical 
laws of space—which might be occupied by a con- 
tinuous medium This theory is certainly true on 
ground (a) Some of us (including Sir James Jeans, I 
think) do not feel that the theory derives any intrinsic 
plausibility from this loose and indirect connexion with 
a continuous medium , we therefore reject the exist- 
ence of the ether on ground (b) Others feel that ıt 
does, the idea of a continuous medium filling all space 
helps them to understand and believe relativity , for 
them both (a) and (b) are satisfied, and they hold that 
the ether exists Since the difference 1s one of personal 
taste (not, as Eddington suggests, of words), there 1s 
no way of deciding between us 

Two comments may be added (1) Physicists do 
not apply these criteria of existence consciously , they 
can be brought to hght only by examiming what 
physicists do believe to exist "Phatisinevitable, for 
physies does not arrive at truth by formal reasoning 
based on fixed principles , 1t employs reasoning only 
to expound and to co-ordinate conclusions reached by 
some more instinctive process (2) Existence in the 
physical sense has, of course, no meaning outside the 
region of experience that can be analysed into laws , 
and 1t 1s hopeless to explain what physical existence 
means to anyone to whom a law 1s not a primary and 
unanalysable conception Norman RÈ CAMPBELL 

155 Hagden Lane, 

Watford, Herts, Mar 1 





J HAVE to thank Sir James Jeans for his courteous 
reception (NATURE, Feb 28, p 304) of my recent 
communication in these columns I had no intention 
of starting metaphysical hares m this field, but merely 
to express my agreement with hım m holding that 
physical discussions are also apt to have their hares 
unless we begin with definitions of our terms His 
very interesting letter brings this home from the side 
of the contrast between the physicist of forty years 
ago with his assumption of “a vast independent 
universe of concrete machinery, unthinkingly and un- 
consciously accepted as his universe of discourse ", 
and the scientific worker of to-day, who finds his 
universe of discourse in “a phenomenal universe as 
apprehended by his brain’? Though I should per- 
haps use other terms for the latter, I think that 
this well describes the change m the intellectual 
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atmosphere brought about by 1ecent developments in 
physics, to which I began by alluding in my forme: 
letter. The “vast independent unrverse of concrete 
machinery”? had not only established itself in the 
mind of the physicist of those days as independent, 
but also it was endangering the mdependence of all 
other universes by reducing them to appanages of 
itself, as the only reality, contaming the “promise 
and potency ”’ of all other forms of existence 

Since then, not only have other universes (for 
example, those of mmd and its creations in art, 
law and morality, science itself, to mention no others) 
staked out claims of their own in a lateral direction, 
but also physies itself, in extending 1ts work vertically, 
has struck on a world to which the old conception of 
“concrete machinery " seems to be no longer applic- 
able and the method of behaviour of which has to be 
expiessed ın quite other terms How this world is 
to be co-ordinated with that of concrete machinery 
15, I suppose, one of the questions that at present 
occupy and are likely long to occupy the foremost 
scientific workers 

What Sir James Jeans, among others, as I under- 
stand him, has suggested, 1s the paradoxical con- 
clusion that, in thus deepening the view of its own 
universe, physics has revealed analogies between 1t 
and other universes that prema facie belong to an 
altogether different order, and has thus opened up the 
possibility of a synthesis founded, not on their sub- 
ordination to mechanical conceptions, but on the 
free right of each to develop its own underlying 
assumptions m a republic of mter-related universes 

If there is any truth in this view, we may thank 
discussions like that out of which this correspond- 
ence rose for bringing ıt more clearly to hght 
Its precise bearing on the particular point at issue 
is another matter My own amateurish suggestion 
was not exactly that which Sir James Jeans attri- 
butes to me I mentioned the world of values as 
a conspicuous example of a universe of discourse 
beyond the field of “‘pomter 1ieadmgs", but 
"values" have enough to answer for without bemg 
loaded with the problem of ether Ether might be 
shown to serve a purpose, to have, if we hke. ex- 
planatory value, and that, I suppose, ıs what its 
advocates try to show , but on that I am not com- 
petent to express an opinion 

If I may restate ıt in other terms, perhaps less 
ambiguous than those I used, what I meant to suggest 
was, first, that whatever can be said for the existence 
of such an entity, 16 seems to be becoming more and 
more obvious that ıt does not fall within the universe 
defined as ' that which 1s continuous with the felt, 
waking body", and secondly, that the insistence 
upon ıt nevertheless as a real entity may not be 
unconnected with what Meyerson calls the “ natural 
metaphysic " of the human mind which prompts 1t 
to seek for substantiality in what 1t takes as “given” 
For, in spite of what writers lke Whitehead are 
saying in criticism of the old category of substgfiee, 
we may drive it out with a fork but it wi alway? 
recur, and if there ıs no place for ıt ın the universe 
of mathematical physics, there will always be those 
who will try to find one elsewhere i 

J H MurRHEAD, 





The Use of Covers on Lambs ın Buological 
Work on Wool 


My fellow-workers on wool m the northern hem1- 
sphere will soon be welcoming a crop of lambs I 
should like to tell them of the usefulness of the simple 
device of light covers Covers for older sheep have 
already proved most valuable in work on the chemistry 
of yolk by my colleague, Mr W G Sutton The 
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covers provided for my lambs protect the tips of the 
long fibres, which otherwise have largely become 
broken at the age of four or five months For the 
classification of fibre types, ıt ıs necessary that the 
tips should remain mtact The covers also retam 
the loose birthcoat kemp The kemps so far maimly 
studied are coarsely medullated fibres that complete 
their growth ın a few weeks and are soon shed The 
coarser of these can be recognised at birth as destined 
to fall out, but fibres having the structural features of 
the finer kemps may persist, being thmner and less 
medullated below the pomt at which a shed fibre 
completes 1ts growth ‘The most satisfactory way 
to ascertain which fibres are shed 1s to hold them m 
the fleece by a cover By samphng at suitable times, 
it ıs then possible to compare the numbers and types 
of shed kemp with the numbers and types of fibres 
which there 1s reason to regard as succeedmg them 
in the same follicles 

The material that has been used 1s a brown proofed 
duck Sometimes a complete band of about eight 
inches has been fastened round the middle region of 
the sheep , sometimes only the upper half has been 
covered, the band being held in position by elastic 
bands under the belly In many cases this small 
cover has been protected by a larger one lke a horse 
cover The lambs were first covered when about 
two months old, adjustments havmg been made as 
required Up to the present time, three months 
after covering, the tips have been sufficiently pre- 
served There is evidence that an extremely tight 
cover interferes with normal growth, but otherwise 
growth appears to be unaffected by covering In 
work on shorter kemps that have completed their 
growth at birth, 1t will be necessary to put covers on 
at birth 

The study now 1m progress of the fibre types of the 
New Zealand Romney sheep and their development 
has reference especially, from the economic point 
of view, to the occurrence of medulla From the 
practical pomt of view, kemps are not the most 
important medullated fibres ın this breed, but they 
are the first to begin to grow, and an understanding 
of their place m the fleece 1s fundamental 
: The work of Mr J A Fraser Roberts on kemp in 

the Welsh Mountam breed has been very much in 
mind in this mvestigation He has found that 
lambs with the same amount of birthcoat kemp may 
later have very different quantities of kemp The 
problem thus raised 1s also encountered in the New 
Zealand Romney I was much impressed by the 
statement, made in conversation several years ago, 
by Prof J E Duerden, that associated with birth 
there is a check upon the growth of a lamb’s coat 
He was referring then to the form of his ' &ekle- 
fibres °, with a medullated sickle-shaped apical end, 
followed by a finger region, and he has suggested in a 
recent letter that the sub-apical thmning found in 
the majority of the bigger birthcoat kemps in the 
Ney. Zealand Romney may be ‘ birth-thinning’, 
lls ıt This conception has come to be the 
m the work now in hand In the light 
th check ’, the structural differences dis- 
he array of fibre types, that begin their 
growth at different tunes, fall smnply into line 
Certam marked differences between individual animals 
in the array of fibre types are to be explamed by 
differences in the mtensity of the check at a series 
of corresponding stages of development Dufferences 
in the time of onset and/or m the maximum intensity 
of the birth check are affording a satisfying explana- 
tion of differences in the relative numbers of certain 
fibres, especially sickle-fibres, that are shed or con- 
tinue growing I believe that an intense check 
causes fibres to persist that would be shed if the 
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check were less severe In the search for the sig- 
nificance of various other features 1n the development 
of the coat, the principle of the birth check promises 
to be lummatmg The birth check may well prove 
of mierest, as an mhibiting effect, from the pomt of 
view of the physiology of heredity, but the need for 
an understanding of the respective parts played by 
genetic and non-genetic factors will at once be 
apparent 

A preliminary description of the fibre types of the 
New Zealand Romney hogget and their development 
appeared in the Wool Record of Sept 4, 1930 I am 
enjoying the benefit of discussions through the mail 
with the biologists that have been mentioned With 
the limitations mherent ın work upon large, slow- 
breeding animals, 1t would be especially helpful to be 
im communication with any workers interested in 
related problems m other parts of the world It 1s 
clear that there are radical differences, apart from 
fibre diameter, between the South African Mermo and 
the New Zealand Romney in the structure and de- 
velopment of the fibre types This fact is far from 
astonishing, but as the principle discovered by Prof 
Duerden in the Merino 1s provmg so helpful m work 
on the coarser woolled breed, the umportance of 
comparative studies 1s emphasised 

FW Dry 


Massey Agricultural College, 
Palmerston North, 
New Zealand, Jan 24 


Virulency of Tilletia caries on Wheat Varieties. 


IN a letter in NATURE of Feb 16, 1929, vol 123, 
p 243, I stated that certain wheat varieties thought 
to be resistant to bunt were susceptible when they 
were contaminated with the bunt spores that had 
been produced on those varieties It was inferred 
that, in the same way that the plant breeder could 
select a umt from a population of a variety for 
resistance to a certain pathogen, so the mycologist 
might select a pathogen from an analogous population 
to which the given host was susceptible 

In the course of the past seven years, I have found 
no wheat variety that is consistently 1mmune or very 
markedly resistant to this disease In the majority 
of the varieties studied, 1$ was sufficient to contamin- 
ate them with their own bunt, they were then sus- 
ceptible 1f not, they were found to be susceptible to 
bunt spores from other varieties—this bunt originat- 
ing, so far as 1s known, from one source, namely, 
bunt that had been obtained on Little Joss wheat in 
1923 For example, Hussar wheat contaminated with 
Little Joss spores in the season 1927-28 produced 
only 0 3 per cent of bunted ears, but ın the succeeding 
season these spores were used to contaminate this 
same variety, and the estimated bunt percentage 
was then 49 It1is suggested here that when traces of 
bunt are observed on a so-called resistant variety, 
this fact should not be ignored, as ıt has been in the 
past It ıs thought this trace of bunt 1s a significant 
indication that a particular physiological form in the 
population of the parasite has found the given host 
susceptible Perpetuation of that form on the par- 
ticular variety may show 16 to be markedly susceptible. 

That physiological forms of this parasite exist 1s 
shown by the folowing example Martin wheat 
appears to be resistant in England to bunt produced 
on Little Joss wheat, since, during the past six years, 
bunted ears were observed twice only , the percent- 
ages 0 5 and 0 6 were recorded on those oceasions 
When, however, & sample of this wheat from the 
Cambridge plots was grown in Denmark and con- 
taminated with indigenous bunt spores from a local 
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Danish vanety, 1t produced 27 per cent of bunt 
Martin wheat, when contaminated with bunt Spores 
from White Odessa grown on the University Farm, 
Cambridge, produced 54 per cent of bunted ears, and 
this White Odessa bunt had grown previously on 
little Joss wheat, and the spores ornigmated, so far 
as 1s known, from the orginal moculum obtained 
hom Little Joss wheat in 1923 It 18 clear, therefore, 
that physiological forms exist, indeed, that this 
pathogen 1s analogous to the host which 16 parasitises, 
in that ıt 1s a population from which units may be 
obtained 

It may well be, however, that there were present 
naturally, on the original seeds of these varieties that 
were sown 1n 1923, a few bunt spores other than those 
with which I contaminated them artificially—physio- 
logical forms which would flourish in one environment 
and not in another 

Futhermore, in their study of T caries many workers 
have undertaken very comprehensive experiments in 
order to determine the relative susceptibilities of 
wheat varieties to this parasite So much so that 
collections of bunt—‘‘ botamcal specimens of no 
commercial value’’—have been forwarded from 
country to country that their virulent nature may be 
determined I suggest that this ıs an excellent method 
for the commercial propagation and perpetuation of 
this disease—but one scarcely to be recommended in 
the best interests of agriculture Although no varieties 
are universally 1mmune, ıt may well be that certain 
varieties are moderately resistant to certain physió- 
logical forms 1n certain localities, and it 1s with these 
that the plant breeder and the practical farmer are 
concerned It will not aid the cause of either to risk 
introducing foreign physiological forms 

It may seem that these two opinions are contra- 
dictory for in oneit1s stated that no resistant varieties 
have been encountered , whereas, on the other hand, 
the opinion is expressed that ıt ıs most unwise to 
permit the introduction of physiological forms from 
one country to another, since 16 1s to the detriment of 
both farmer and plant breeder In certain environ- 
ments, however, 1t may be possible to breed varieties 
resistant to indigenous physiological forms of this 
disease which would be susceptible to forms introduced 


from other countries 
W A R Duron Weston 
Dominion Rust Research Laboratory, 
Winnipeg, Man , Feb 10 





Plant Distribution 


IN the course of work on the geography of the 
Angiosperms, I have been impressed by the absence 
of any satisfactory theoretical explanation of the more 
general features in the distribution of these plants 
It will, I think, be agreed that the present distribution 
of the Angiosperms has been brought about by the 
intermingling, at different times and m different de- 
grees, of a number of floras which have developed at 
different times and in different paits of the world 
This being so, any general theoretical explanation 
must provide not only a means of actual plant-move- 
ment, and a motive force for ıt, but also a directional 
control of movement and a discriminating or sifting 
factor 

The dissemination of dispersal units obviously fur- 
nishes the means of movement, and the contemporary 
topographical outline and relief ıs clearly potent in 
controlling its direction As to the motive force, 1t 1s 
generally believed to-day that plant migration has 
been and ıs caused by change in external conditions 
and particularly by elhimatie change That ıs to Say, 
change in external conditions 1s considered to make 
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dispersal effective m bimging about changes in species 
position There is little doubt that this belief is 
correct, but 16 cannot be looked upon as an explanation 
of the facts of plant geography unless there 1s added 
to 1t some explanation as to how external change can 
react so as to entail species movement 

It 1s one of the most obvious facts of plant distribu- 
tion that a species can develop and maintain itself 
satisfactorily only within certain definite climatic and 
edaphic conditions , that ıt has, mdeed, a ‘range of 
tolerance’ to external conditions In view of this, 
it 18 possible to put forward the theory that ‘ range 
of tolerance’ to external conditions—or, more shortly, 
‘ tolerance ’—1s a specific character, subject to variation 
and change ın the same ways and by the same means 
as morphological characters 

If this theory 1s accepted, then external change, 


which 1s itself a movement of conditions, must result , 


in species movement, because dispersal, which 1s 
potentially in all directions, will be effectwe only in 
those directions which will maintain the spatial corre- 
lation between the species and the conditions within 
its range of tolerance By the same theory, the neces- 
sary sifting effect among species will follow from the 
differential effect of one and the same external change 
upon species having different tolerances 

This theory of tolerance 1s set out and discussed at 
length in a forthcoming paper 7 
R DO Goop 
Department of Botany, 

University College, 

Hull Feb 19 





Sir Isaac Newton and the Greek Philosophers 


A FEW years ago I suspected that justice was not 
given to the brilliant astronomical discoveries of the 
ancient Greeks, and this led me to copy, to collect, 
and to classify several thousands of their passages 
relating to the structure and polity of the universe 
A sound independent basis was thus established for 
checking the originality of the reformers of astronomy 
since the sixteenth century, and for rendering ** unto 
Cesar the things which are Cesar's", in a very ım- 
portant period of the history of science 

The book of Copernicus, who had closely studied 
the philosophers of antiquity ın their own language, 
broke down badly under the crucial and unanswerable 
test of comparison, and his heliocentric system 1s 
known to have been adopted from the Greeks without 
a single word of acknowledgment 

In the work of the great Kepler, I came across 
several theories that had already been propounded by 
the ancients , but that founder of modern astronomy 
was Just and generous, and ever eager to applaud the 
discoveries of his predecessors, so far as he could be 
acquainted with their writings 

The treatment of the philosophers of antiquity by 
Newton 1s comparable with that of Kepler, and he did 
not hesitate to attribute to the Pythagoreans and to 
Anstarchus the discovery of the true syste 
woild. It is a well-known fact that, 
century of our era, Plutarch concetv 
attraction, asserting, moreover, that grav 
balanced by centrifugal force, prevents the moon 
from falling on the earth, like a stone in a sing As 
Newton does not mention the philosopher of Cheronea, 
he evidently never saw the passages m which these 
ideas had been expressed He did not understand the 
Greek language, and, hke all great creators in science, 
he read httle Were he to have been acquainted with 
the scientific works of Plutarch, he would never have 
failed to do him justice, as he had done, for example, 
to Kepler for his famous laws, or to Bouillaud for the 
law of inverse squares 
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There can, therefoie, be no doubt that Newton | tion 


started his inquiry by reasoning quite independently 
and in almost the same manner as Plutarch Huis 
splendid genius was fully equal to the task of discover- 
Ing anew those eternal truths that had dawned in 
the mind of the Greek philosopher But there ıs an 


enormous difference between the meie conception of | 


a scientific truth and its demonstration, and ıb 1s 
precisely that wonderful power of demonstration, 
backed, as ıt was, by mathematical intuition of the 
highest oider and by an unrivalled use of induction 
and deduction, that has placed Newton above the 
men of science of all time 
E AL ANTONIADI 
Paris, Feb 22 


After-glow and its Life ın Discharge Tubes. 


DURING investigations with electrical discharges 
through vaiious types of tubes, I have observed some 
peculiarities of the after-glow which appear to be 
worth recording It 1s well known that the intensity 
and duration of the after-glow depend on the material 
of which the tubes are made It 15 also believed that 
the duration of the after-glow ranges from a few 
seconds to a few minutes 

While working with silica tubes filled with gases at 
rather low pressures, I cuscovered quate a strong after- 
glow which persisted for about three-quarters of an 
hour An after-glow of such a long duration appears to 
be very interesting, and this fact may throw some hght 
on the proper undeistanding of the mechanism of the 
after-glow phenomenon The tubes were excited by 
a small induction coil giving 400 volts for its output, 
and the discharge was passed for two minutes During 
this time the tube did not show any appreciable rise 
in temperature ‘This phenomenon can be repeatedly 
observed any number of times The after-glow in 
silica tubes 1s given not only by nitrogen and metallic 
vapours, as 1s believed by some experimenters, but 
also it appeais to be associated with almost all gases, 
as well as metallic vapours The glow 1s greenish 
when the currentis switched off , but ıt soon develops 
into a yellowish white cloud filling the whole of the 
dise dp * whe, the density of illumination in the 
capit & 4S 9" n bemg distinctly much higher than 
in the & “e 4$, * portion of the tube 

The ri ^s Se say of this glow 1s extremely slow, and 
its intensi Qa vars to be largely controlled by the 
pressure of © s—lower pressures, ranging between 
0 01 mm ana mm of mercury, being very favou- 
abletolargeintensity The flash phenomenon recently 
recorded in NATURE (Nov 8, p 725) by Braddick 
13 also seen in the after-glows of silica tubes, but m- 
stead of there being only a few flashes before the dis- 
appearance of the glow, as observed by B1addick, the 
glow in the piesent case shows the flickering of light 
for qute- ong time, giving an appearance something 
like t1  Istllations observed in a spinthariscope 

Dewy: the above observations will be published 
elsewhere 

D B DEODHAR 

Physics Department, 

University of Lucknow, 
Feb 5 


Colours of Inorganic Salts 


IN continuation of the letter published in NATURE, 
vol 125, p 163, Feb 1, 1980, we wish to report that 
absorption spectra of vapours of chromic chlonde 
and ferrous chloride were taken at temperatures of 
1000° C to 1400° C in the vacuum furnace m order to 
test the theory postulated in the above communica- 
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These substances were chosen because, acco1d- 
ing to information available m standard chemical 
literature, they do not dissociate within the tempera- 
ture range mentioned and still yield sufficient vapour 
tor absorption work 

It was found that chromic chloride yields à number 
of absorption bands at 44100 A and ferrous chloride 
at 44350 A These bands we ascribe to Cr^** and 
Fe**, and they are due to magnetic transitions mn the 
d? and d$ shells of these elements In addition, we 
obtain eontinuous absorption, beginning from 43000 A 
and extending to the limit of our apparatus, namely, to 
42200 A We ascribe this continuous absorption to 
the Cl- 10n 

This late: conclusion 1» sharply at variance with 
the interpretation put by Franck and his students on 
the absorption spectia of vapours of saturated chlorides 
of monovalent elements like sodium and potassium, 
ete They observed that with these vapours ab- 
sorption begins near A2900 A, and interpreted this 
as 1ndieating the photo-dissociation of sodium chloride 
into neutral Na and neutral Cl, that 1s, hy. equals heat 
of dissociation of NaCl molecule, which was obtained 
from consideration of a Born cycle, va being the 
frequency at which absorption begins But vapours 
of almost all chlorides show absorption nea: 33000 A 
(it 1s not possible to locate this point with any degree 
of preasion within 200 A units), mcluding the vapours 
of magnesium, aluminium, and silicon chlorides, 
which show no banded absorption, and by chiomic 
chlonce vapour and ferrous chloride vapour, which 
show band absorption In these cases, the energy 
relations (correlation between A», and heat of dis- 
sociation) as obtained from consideration of a Born 
cycle fail entirely We aie therefore led to the con- 
clusion that the continuous absorption is due to the 
vibrat.on of the electron in the Cl- 10n, but whether 
16 leads to dissociation of a kind postulated by Franck 
cannot yet be answered definitely 
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M N SAHA 
S C DEB 
Department of Physics, 
University of Allahabad, 
Feb 12 


Transplantation of Portuguese Oysters into 
South African Waters 


IT 1s now well known that the accidental loss 
of a cargo of Portuguese oysters (O angulata) in 
the Bay of Arcachon in 1866 resulted in this oystei 
establishing itself in the locality in a new environment 
Arcachon now produces hundreds of millions of O 
angulaia annually The possibility of successful trans- 
plantation of this species 1s therefore proved If an 
accidental transplantation can be successful, 15 would 
appear that deliberate transplantation may be equally 
successful, provided a careful selection of the ground 
be made 

During a recent review of the distribution of oysters,} 
ıt was noted that oyster pioduction on the South 
African coast appears to be infinitesimal ın comparison 
with the apparent potentialities The hydiographical 
conditions of the south-east coast of Natal would 
seem to be eminently suitable for the spawning and 
growth of the Portuguese oyster, à form which 1s absent 
from this region Itais suggested, therefore, that an 
experiment m the transplantation of this species might 
be as beneficial to South Africa as an unpremeditated 
one has been to France O angulata occurs on the 
north-west coast of Africa and possibly more southerly , 
its absence from South Africa may be due to the set 
of the relatively cold Benguela or Antarctic current on 
the south-westerly shores? The Portuguese oystei 
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requires relatively warm conditions (68? F or more) 
for spawning and good g1owth , thus ıt 1s not unlikely 
that the general conditions intervening between the 
north-west and the south of Africa have acted as a 
natural barrier to the spread of this species of oyster 
in a southerly direction 

It 1s not improbable, therefore, that the artificial 
transplantation of the Portuguese oyster into South 
African waters might add a valuable economic pro- 
duct to that region 

Whethez private individuals would undertake an 
experimental venture of this kind 1s somewhat doubt- 
ful, and the Union Government would probably have 
to finance the experiment, at least in its early stages, 
if after due consideration the undertaking were con- 
sidered economically promising It is possible that 
transplantation might be successful, but the experi- 
ment an economic failure, unless the economie factors 
aie carefully borne 1n mind J H ORTON 


The University, Liverpool 


1 NATURE, 123, p 451, Mar 23, 1929 
* J M Marchand, Report No 7, Fish and Mar Bio] Survey, Union 
of South Africa, June 1929 





Deep Focus Earthquakes 


In a report, issued by the Aur Ministry and in- 
eluded in NATURE of Feb 28(p 320), of an earthquake 
which was registered at Kew Observatory on Feb 20, 
it was stated that the shock omgmated from a focus 
about 250 miles below the normal depth It may be 
of interest to explain how 1t was possible to obtain this 
information from the records of a single station 

The first indication of deep focus was obtained from 
the comparatively feeble development of the swface 
waves H Jeffreys and others have pointed out that 
on theoretical grounds the amplitudes of surface waves 
should fall off very rapidly with increasing focal depth 
For normal earthquakes the ratio of the maximum 
amplitude (as 1t appears on a Galitzin seismogram) of 
the surface waves to the amplitudes of the preliminary 
impulses ıs about 10 or 20 For the disturbance m 
question, the 1at10 ıs only about unity It ıs difficult 
to 1ecognise any well-defined maxima on the records 

The second indieation is based on the results of 
an investigation which I have Just completed and of 
which a detailed account will be published shortly 
This research has shown that for earthquakes of deep 
ougin, additional phases may be produced by 1eflec- 
tion at points neai the epicentre To distinguish these 
waves fiom the ordinary reflected waves, PP, SS, 
etc, I have called them pP, sP, sS, ete The times 
of transit have been calculated foi various depths of 
focus Some of these supplementary phases were 
recognised on the Kew records of the shock on Feb 20 
and confirmed the belief that the focus was abnormally 
deep The estimate of the depth was obtamed fiom 
the time intervals, which are as follows (P was1eco1ded 
atih 44m 22s GM T) 


Observed Calculated 
M S M S 
pP-P' 1 19 1 24 
sP-P 2 2 2 4 
S-P 9 19 9 20 
sP-P 1l 47 ll 48 


The ealeulated times aie those corresponding to an 
epicentral distance of 77 5° (5370 miles) and a depth 
of focus of 0 06 of the earth’s radius (that 1s, 250 miles), 
greater than normal 

F J CRASE 


Kew Observatory, 
Richmond, Surrey, 
Mar 2 
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The Audibithty and Lowermost Altitude of the 
Aurora Polaris 


FRom his very interesting account of the various 
observations on the aurora borealis, Prof S Chapman 4 
concludes that doubt still exists regarding the audi- 
bility and low altitude of some aurore 

On Aug 10, 1928, I was at Fort Smith on Slave 
River in the Canadian north-west (lat 60° N ), and 
witnessed a remarkable auroral display in the evening, 
aboutllP*Xx In my notes at the time, 1t was hkened 
to waving cuitains illuminated by a slowly moving 
searchlight The day had been uncomfortably warm 
and the aurora was a surprise, as I had always con- 
nected ıt with low temperatures It was also quite 
different from the aurore I had seen m Nova Scotia 
many years before 

In the constantly changing tints of this aurora, 
green and, to a less extent, yellow were the most 
conspicuous colours Time after time these coloured 
streamers moved slowly acioss the sky, frequently 
almost horizontally, each one gradually slackening 
speed until ıt came to rest, and 1t» movement was 
clearly accompanied by a low hissing o1 swishing 
sound like that of gas escaping fiom a tap under 
pressure ‘The sound, too, gradually died down with 
slackening speed of the streamer Several of us 
watched this display for more than an hour We were 
on the deck of a small steamer at the riverside, from 
which the bank sloped steeply upwards for some 
hundreds of feet This afforded some basis foi 
estimating the height of the aurora, and it seems 
certain that 1t could not have been greater than a 
fraction of a mile The fact that there was no per- 
ceptible lag between sight and sound, shows that the 
distance could not have been great 

Finally, this awora was in striking contrast with 
others which I had witnessed as a youth in Nova 
Scotia in winter These ‘northern hghts’, as I 
remember them, consisted mainly at least of white 
light, and were often hke the streamers from search- 
lights projecting upwards into the sky They were 
sometimes accompanied by low crackling sounds, and 
gave the impression of being far away to the north- 
ward ‘Thus it appears clear that there are two quite 
distinct types of aurora R RUGGLES GATES 

Kıng’s College, London, 

Mar 9 


1 NATURE, Mar 7,1931, p 341 





Faraday Relics. 


IHE Institution of Electrical Engineers and the 
Royal Institution are combining to commemorate, ın 
September next, the centenary of Faraday’s discovery 
of electromagnetice induction, and ın connexion with 
the celebrations an exhibition is bemg arranged at 
the Albert Hall 


-— 


The Royal Institution 1$ contributing bas- ex- 
hibition Faraday's original apparatus and yeso. i 


of his experiments In addition, ıt 1s hoped’ to arrange 
at the Royal Institution itself a smaller exhibition of 
relies of à more personal character 

The Managers of the Royal Institution would be 
glad to hear of personal relics, apparatus, and manu- 
scripts of Faraday , and those who possess any such 
objects and aie willing to lend them for exhibition 
are asked to communicate with the General Secretary, 
Royal Institution, 21 Albemarle Street, W 1 

W H Brace 
(Duector). 
The Royal Institution, 
2] Albemarle Street, London, W 1, 
Mar 18 
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Oceanographical Expedition of the Dana, 1928-1930 * 


By Prof Jonannes Scuurpt, Ph D, D $e, 
Carlsberg Laboratory, Copenhagen, Leader of the Expedition 


THE DISTRIBUTION OF .VESSORHAMPHUS, 
A NEw GENUS OF OcEANIC EELS 


RS a biological example I may refer here to a 

new genus of pelagic eel which I am describ- 
ing elsewhere under the name of Nessorhamphus * It 
1$ readily distinguished from other eels by the spatu- 
late snout—so that seen from above ıt reminds 
one somewhat of the elongated beak of a duck-— 
and the hind margin of the caudal fin, which 1s not 
rounded (Fig 4) 

For several years I have known Vessorhamphus 
from the Sargasso Sea of the North Atlantic, our 
collections containing all stages from the egg and 
tiny larva up to adult specimens The larvae are 
specially numerous , they occur m thousands and 
are thus well suited to the de- 
termination of the distribution, 
especially the breeding areas 

During the Dana’s voyage 
round the world we discovered 
that Nessorhamphus also occurs 
in the other oceans, 1n the Pacific 
as well as in the Indian Ocean, 
and the details of its distribu- 
tion seem to me of so much in- Pi 
terest that I propose to discuss 
them briefly here, even though 
the collections are not yet fully 
worked out In the westein part 
of the Indian Ocean, around 
Madagascar, we found both larvee 
and adolescent specimens of 
Nessorhamphus Closer examina- 
tion showed that they stood so 
near N wngolfiamus of the Sargasso 
Sea that they must be referred to this species , at 
the most, ıt can only be a matter of subspeoific 
difference Comparison of the followmg averages 
of several important numerical characters ın 200 
larvee from the North Atlantic and 70 from the 
Madagascar region proves this 
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On the other hand, to the west of Sumatra, in 
the neighbourhood of the equator, the Dama 
obtained two adolescent specimens (m addition to 
larva) of a Nessorhamphus which was seen at the 
first glance to be different from .N ngolfianus, 
and which I am imtroducing into ichthyological 
literature here under the name of Nessorhamphus 
Dane, nov sp 


* Continued from p 446, 
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The most obvious character 1s a deep black, 
well-marked streak extending along the middle line 
ventrally from the head to somewhat past the anus 
(Fig 4, B), this streak 1s wanting in N «ngolfianus 

iv Dane also differs ın other characters , thus, 
the snout is relatively shorter and the distance 
between front of dorsal fin and the vent relatively 
longer The numerical characters also show differ- 
ences The number of vertebre in one of the 
specimens from Sumatra was found to be 137 
(corresponding to 138 myomeres in the larval 
stage), whereas m 100 larva from a station ın the 
Sargasso Sea the myomere numbers varied from 
150 to 159, and 1n 65 specimens from the Madagascar 


' region from 149 to 158 


In the Indian Ocean we found Nessorhamphus 
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FIG 4—Nessorhamphus angolfiunus, Johs Schmidt (4), and Nessorhamphus Dane, Johs 
schmidt (B), side and ventral views 
Sargasso Sea, (B) specimen 102 mm in length, from the Indian Ocean west of 


Sumatra Drawings by Dr A V Tanmg 


(4) specimen 128 mm ın length, from the 


Dane not only west of Sumatra but also on both 
sides of the equator farther west, in the waters 
between the Maldives and Seychelles , and m speci- 
mens from the equatorial parts of the Indian Ocean 
the number of myomeres varied between 135 and 
145, thus showing a range of variation similar to 
that of Nessorhamphus 1ngolfianus ın the Sargasso 
Sea and round Madagascar 

In the Pacific we found Nessorhamphus Dane 
in the equatorial belt north of New Guinea and 
Celebes, etc , the number of myomeres varying here 
between 136 and 145 + Nessorhamphus also proved 
to occur in the south Pacific along the whole 
stretch from the Marquesas to New Caledonia and 
the north-western part of the Tasman Sea, but 
this was not N Dane It was a form which 
approaches N zngolfianus, both 1n 1ts high number 
of vertebrze and the absence of the ventral streak 
which characterises N Dane i 

Turning now to the third ocean, the Atlantic, 
no specimens of Nessorhamphus were found by 


1 For twenty-seven specimens the averages corresponding to those 
given ın the previous table were 140 37—112 19-—28 19—72 04 

1 The number of myomeres varied in sıx specimens from 152 to 162, 
but in such a small number of specimens this 19 such a wide range 
that possibly a mixture of two forms 1s present 
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the Dana m the southern portion, from the Cape 
towards Ascension, but ın the neighbourhood of 
the Line, on both sides of this, a few larval speci- 
mens were found which proved to belong to Nesso- 
rhamphus Dane, with the number of myomeres 
varying from 135 to 145 

The distribution of the genus Nessorhamphus 18 
summarised ın the accompanying chart, Fig 5 This 
is based on the occurrence of larve and thus repre- 
sents the breeding regions As ın all eel fishes, 


these are restricted to the warmer parts of the 
oceans For the rest, the most characteristic 
features of the distribution may be summed up 
as follows 

1 Both main species, Nessorhamphus Dane and 
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graphical conditions also recall to some extent 
those of the Sargasso Sea I have not much doubt 
that N «ngolfiamus extends from Madagascar across 
towards Australa, and that N Dane occurs from 
New Guinea far to the east ın the equatorial belt 
From our investigations of the home fishes we 
know what great importance the hydrography, and 
especially the temperature, has 1n the distribution 
of the different species, more especially at spawn- 
ing time In 1909 I illustrated this in the case of 
the North Atlantic species of Gadoids, and demon- 
strated that it ıs the varying temperature require- 
ments ın the different species durmg the spawning 
period, when the species are specially sensitive, 
which determines the situation of the spawning 















Fie 5 —Distribution of the larvae of Nessorhamphus ingolfianus, Johs Schmidt, shaded, and of Nessorhamphus Dane, Johs Schmidt, black 
(each including subspecies or races) The figures denote number of myomeres M 


N wngolfianus (each including subspecies or races) 
occu1 and spawn in all three oceans 

2 In each of the oceans the two species are 
distributed ın the same manner, with regard to 
latitude, as in the other two oceans Thus, 
Vessorhamphus Dane occurs ın a belt about the 
equator, whereas N «ngolfianus ıs found about the 
transitional circles, both on the northern and 
southern hemispheres We may call this type of 
distribution the latitudinal 

This 1s the actual distribution of the genus 
Nessorhamphus so far as the Dana’s investigations 
go Large regions of the oceans, however, in 
the North Pacific and South Atlantic for example, 
must be investigated before the picture 1s complete 
It would not be remarkable if ıt proved that the 
transitional region of the North Pacific contamed 
a fish belonging to the form-senes of N «ngolfianus, 
or at any rate to a related species, for the hydro- 
graphical conditions there, at least in the western 
part, greatly resemble those of the Sargasso Sea 
One must simularly take into account the South 
Atlantic in the neighbourhood of the transitional 
circle, especially its western part, where the hydro- 
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grounds and thus right away the distribution of 
the different species? Also, there can be no doubt 
that ın the case of the oceanic fishes ıt 1s also the 
hydrography—maling allowances for the historic 
factors—which determines the breeding areas of 
the species and thus in the first case their dis- 
tribution 

Now, large and characteristic differences actually 
occur between the equatorial zones and the zones 
about the transitional circles ın hydrographical 
characters, both in the upper and mtermediate water 
layers, where the propagation and larval develop- 
ment of Nessorhamphus take place This apples 
to the temperature, salinity, oxygen contents, etc , 
and it cannot be doubted that such differences, m 
conjunction with specific demands on the environ- 
mental conditions, determine the spawning regions 
and distribution of the two Nessorhamphus species 

The further examination of the Dana material 
will presumably bring to hght types of distribution 
other than the latitudinal, as in Nessorhamphus , 
but this will undoubtedly be found again in many 
other cases, possibly with even greater clearness 
m other cosmopolitan genera of oceanic fishes, 
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especially in those which contain several main 
species, and, 1n contrast to the eel fishes, are not 
restricted to the warm zones but also occur and 
spawn 1n regions of lower temperatures 

The above information regarding Nessorhamphus 
may be taken as a first example of what may be 
reached from two months’ work, dealing with the 
Dana material from the pomt of view outlined in 
the beginning—that is, by using biometric methods 
and including the large larval material Without 
the latter, from the study alone of the quite few 
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phenomenon? As the projected course of the 
Dana in its world cruise in September 1928 lay 
across the Pacific from Panama to New Caledonia, 
one of the principal hydrographical aims of the 
expedition, as planned by its leader, was the 
investigation of the mimmum distribution of 
oxygen towards the west 

The result of these investigations, which were 
undertaken in the months of September, October, 
and November 1928, 1s displayed in Fig 6, which 
shows the oxygen distribution m a section from 
20°W /00*W Fünama 
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FIG 6 —Section of the ocean from Panama to New Caledonia, showing distribution of oxygen 


adult specimens available, we should not have 
understood ın the least the pecuhar features of the 
distribution of the genus Even if a great deal 1s 
still wanting, ıt 1s certainly not a common thing 
in natural history. along with the description of a 
new genus, to be able to give so much regarding the 
distribution of 1ts species 


OXYGEN IN THE TROPICAL PACIFIC 


By Hence THomsen, Hydrographer of the 
Expedition 


On the 1921-22 expedition with the Royal 
Damsh Research Ship Dana the remarkable fact 
was discovered, at several stations in and close to 
the Gulf of Panama, that the sea water contained 
practically no oxygen at a depth of c 400 m, 
but at that time there was no opportunity of 
followmg up the horizontal distribution of this 
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Panama to the south pomt of New Caledonia, 
the position being given on the route-chart, Fig 2 
The figures on the curves denote the percentage 
of oxygen observed, compared with the quantity 
of oxygen which would be found in the water if 
it were saturated with oxygen The smallest 
quantity was found in the Gulf of Panama at a 
depth of 400 m and amounted to 003 cc of 
oxygen per htre of sea water, corresponding to 0 5 
per cent saturation This minimum extends west- 
wards from the Gulf of Panama, always with 
nucleus about 400-500 m , but with steadily 11sing 
amount of oxygen As far as long 125° W the 
minimum value still remains less than 10 per cent, 
and up toc long 140? W less than 20 per cent, 
but about long 148? W , that ıs, near Tahiti, the 
minimum ceases to be apparent in the saturation 
percentage 

Consideration of the section shows, further, that 
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1t may be divided naturally into two portions 
with the boundary about Tahiti In the eastern por- 
tion the amount of oxygen diminishes very rapidly 
with the depth down to the mmimum at 400-500 m , 
thereafter increasmg agam towards the bottom, 
where increasingly higher values are obtained the 
farther one goes westwards 

On the other hand, 1n the western portion of the 
section we find. a slower decrease 1n the amount of 
oxygen with the depth, until a minimum ıs reached 
at c 2000-2500 m , after which ıt again increases 
gradually towards the bottom This minimum, 
however, ıs not nearly so well marked as the 
minimum in the eastern portion, the saturation 
percentage not going below 40 per cent Thus, 
whilst the saturation percentage in the western 
portion 1s everywhere greater than 40 per cent, 
throughout the eastern portion 1t 1s less, with the 
exception of a surface layer of small extent and the 
bottom water ın the part of the section which lies 
west of long 120° W 

These conditions agiee well with what one might 
have expected beforehand In tropical seas, with 
high temperature and relatively low salinity at 
the surface, the density of the surface water will 
be so much less than that of the layers below that 
the descent of oxygen to the latter by vertical 
convection currents cannot take place An addi- 
tion of oxygen to the deeper layers in the equatorial 
zone must therefore come from meridional currents, 
which will be deflected westwards with the earth’s 
rotation and thus come to have a stronger influence 
in the western than in the eastern portion of the 
ocean Hence the supply of oxygen will be 
greatest in the western portion, 1n agreement with 
the above section 

It may be noted, however, that this section does 
not follow the same degree of latitude, extending 
as 16 does from lat 7? N. ın the eastern portion to 
lat 284° in the western portion If the indicated 
supply of oxygen to the equatorial zone takes place 
from the south, as the available hydrographical 
data suggest, this ın itself would cause the western 
portion of the section to contain more oxygen than 
the eastern portion, and we should expect that a 
section due west from the Gulf of Panama would 
contain less oxygen than the foregoing Other 
observations indicate that this view 1s very prob- 
able For example, the American Carnegie Expedi- 
tion, working 1n these waters a year after the Dana, 


found an oxygen minimum of 0 5 to 1 per cent 1n 
depths between 100 m and 400 m atc lat 12? N 
and long 137° W+ This minimum is of the same 
dimension as that found by the Dana expedition 
at Panama and considerably less than the mmimum 
measured by the Dana on the same degree of long1- 
tude but some twenty degrees more to the south 
In July 1929, when the Dana expedition was 
working in the waters north of New Guinea, an 
oxygen minimum of 273 per cent was found m 
400 m atlat 3*40' N and long 137°40’E These 
observations afford strong support to the view 
that the layer poor in oxygen, which was fist 
noticed by the Dana 1n 1922 1n the Gulf of Panama, 
is centred about lat 5? to 10? N and extends at a 


| depth of about 400 m right across the whole 


Pacific, though the minimum becomes less marked 
the farther we go westwards, yet still about 27 per 
cent in the westernmost part It is worth remark- 
ing that this oxygen minimum has about the same 
geographical distribution as the equatorial counter- 
current The existence of the very poor oxygen 
layer under the latter shows that m these depths 
the currents with a meridional component must be 
extremely weak i 

In conclusion 1t may be mentioned that a some- 
what similar oxygen distribution was found 1n the 
tropical part of the Atlantic 1n 1926 by the German 
Meteor Expedition,’ and, though less strongly 
marked, m 1921 by the Dana along a section from 
Cape Verde Islands to Cayenne® Further, an 
intermediate oxygen mmimum was found by the 
Dana 1n the tropical Indian Ocean during the Cir- 
cumnavigation Expedition in 1929 There seems 
to be no doubt, therefore, than an intermediate 
oxygen minimum extends as a belt round the globe 
in the equatorial zone 


eee Med Dansk Nat For, vol 90, p 371, Copenhagen, 


* See nter aha “ The Distribution of the Pelagic Fry of the Gadoids 
in the North Atlantic from Iceland to Spain” (Conseil International 
pour l Exploration de la mer, vol 10, No 4, Copenhagen, 1909) 

3 Johs Schmidt, “ On the Contents of Oxygen ın the Ocean on both 
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Oceanographical Reports" The Danish Dana Expeditions, 1920-22, 
in the North Atlantic and the Gulf of Panama Copenhagen and 
London, 1929 

* Department of Terrestrial Magnetism Carnegie Institution of 
Washington Reports and Communications to Section of Oceanography 
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*H Wattenberg, “ Die Durchluftung des Atlantischen Ozeans” 
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The Nature and Scope of Physical Science * 


By Prof HERBERT DINGLE 


CIENCE may be defined as the recording, 
augmentation, and rational correlation of 
those elements of our experience which are actually 
or potentially common to all normal people The 
phrase cannot boast of elegance, but for clear 
thinking, rigidity and conciseness are the important 
considerations 


* Substance of a course of fou lectures dehvered at the Royal 
Institution on Jan 22, 29, Feb 5 and 12 
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To prevent excessive. misunderstanding, some 
explanations are necessary, which limits of space 
compress to the barest minimum By ‘ experience’ 
is meant everything of which we are conscious 
except rational conceptions Experiences ‘ common 
to all normal people’ may for practical purposes 
be thought of as observations made by means of 
the senses, but smce what fits them for scientific 
discussion 1s not the way m which we get them 
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but the fact that they are universal, the more 
general description 1s preferable By expressing 
the data of science as experiences and not as the 
external world giving rise to them, we evade the 
problem of the objectivity of that world , that ıs a 
problem for philosophy, not for science — Finally, 
the word ' potentially ’ 1s inserted ın the definition 
merely to include observations which might be made 
but are not, 1b 1s not a loophole for the admission 
of hypothetical experiences which future develop- 
ments of the human organism might make possible 

The definition mits science only in respect to 
its data and 1ts purposes , 16 imposes no limitation 
on method As a historical fact, of course, science 
has almost invariably restricted itself to the 
familiar processes of observation and experiment 
foi the accumulation of 1ts data, and to abstraction 
and hypothesis for then rational correlation It 
is conceivable, however, that science might be 
advanced by other means, for example, clairvoy- 
ance, butif such means are employed, their mdi- 
cations must always be confirmed by common 
observation before they are accepted as a part of 
science 

Nevertheless, 1n the history of science, the 
methods of abstraction and hypothesis have been 
of the utmost importance, and the significance 
of physics at the present day has, I thmk, been 
widely misunderstood through a misapprehension 
of their essential nature Let us look at them a 
hittle more closely 

Abstraction 1s the detection of a common quality 
in the characteristics of a number of diverse observa- 
tions, 1t ıs the method supremely exemplified in 
the work of Newton and Einstern Newton, for 
example, gave us ‘laws of motion’ Now, motion 
1s not an experience , what we observe are moving 
bodies Motion is an abstraction, a quality con- 
ceived to be possessed by all moving bodies, how- 
ever much they may differ in size, shape, colour, 
beauty, virtue, or anythmg else The laws of 
motion express the characteristics of this common 
quality, and they are therefore a rational means of 
coirelatimng a vast body of common experience 

A hypothesis serves the same purpose, but in a 
different way It relates apparently diverse exper- 
ences, not by directly detecting a common quality 
in the experiences themselves, but by mventing a 
fictitious substance or process or idea, ın terms of 
which the experiences can be expressed A hypo- 
thesis, in brief, correlates observations by adding 
something to them, while abstraction achieves the 
same end by subtracting something For example, 
to correlate the motion of Uranus with that of the 
other planets by abstraction in the year 1845 would 
have been a terrifying business The simpler plan 
was adopted of supposing the existence of another 
planet which, with Uranus, obeyed the laws of 
motion abstracted from the behaviour of the more 
familias planets, and the problem was solved 

A hypothesis of this kind can be “ proved to be 
tiue" That 1s, of course, what occurred ın the 
example just given, which led directly to the dis- 
covery of the planet Neptune But there are other 
hypotheses which cannot be thus verified, for 
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example, the supposed birth of the planets through 
the induence of a passing star This is not the 
only, nor at the moment the most conspicuous, 
type of unverifiable hypothesis, but we shall return 
to this point later 

The mental processes involved in abstraction 
and the formulation of hypotheses can be traced 
back through the ages At the begmning of modern 


| physics, however, only the method of abstrac- 


tion was employed Newton was the sworn foe 
of hypotheses The elements of his philosophy 
—mass, force, absolute space and time—- were 
abstractions from observations, ın terms of which 
the processes of the physical world were described 
He always strenuously opposed the imputation 
that he employed hypotheses, and although nowa- 
days it is commonly stated that gravitation, for 
example, 1s a hypothesis, it could be shown, if 
space permitted, that 1t expresses nothing more 
than 1s actually contained ın observation , that is, 
1b ıs an abstraction The same method has now 
been applied to a more extensive field of observa- 
tion by Einstem, and the theory of relativity 1s a 
pure abstraction after Newton’s own heart The 
equations of the electro-magnetic field, the piinciple 
of the conservation of energy, and the second law 
of thermodynamics are other examples of abstrac- 
tion in physics 

The great influence of Newton dominated the 
activities of physicists and mathematicians during 
the eighteenth century, and the progress of that 
time is summed up partly in the successful applica- 
tion of his principles to detailed phenomena and 
partly in the reformulation of his essential ideas 
into alternative expressions more convenient for 
certain calculations Hypotheses were at a discount 
But, fortunately for science, other influences were 
independently at work which, so far as physical 
science 1s concerned, found the most effective 
medium of opeiation in chemistry Chemistry, 
no less than physics, had throughout the Middle 
Ages been held back by the arbitrary adoption 
of ' principles ' and ‘ occult qualities ’, but 1t, had 
suffered no martyrdom such as had canonised physics 
and astronomy in the person of Galileo It had 
therefore no need of a formal body of doctrine, and 
while ıt could profit by the purifying influence 
of the great physicists, 1t could also regard with 
tolerance what to them was heresy Consequently 
we find chemistry freemg itself from superstition 
more gradually than physics, but at a smaller cost 
Thus, while Newton was declaimmg against hypo- 
theses, Stahl was conjuring up the spirit of phlo- 
giston which was to direct chemical progress for 
the next hundred years This freedom of chemistry 
to be influenced, but not controlled, by the mathe- 
matical revolution ıs of the utmost importance, for 
by the gradual merging of the two sciences into 
one physics has slowly become emancipated from 
the restrictions which Newton imposed, although 
whether she has done so without sacrificing the 
principles for the sake of which he imposed. them 
is a matter of grave doubt 

I have neither space nor knowledge to tiace in 
detail the introduction of hypotheses into physics 
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To illustrate the process, however, here are three 
quotations from iepresentative men of science, 
covering the period from Newton to the present 
tame and separated by roughly equal intervals 
The first ıs from Newton himself (1687) “ I frame 
no hypotheses For whatever ıs not deduc’d from 
the phenomena, 1s to be called an hypothesis, and 
hypotheses, whether metaphysical or physical, 
whether of occult qualities or mechanical, have no 
place ın experimental philosophy " The second 1s 
from Laplace (1796) “I will suggest an hypo- 
thesis which appears to me to result with a great 
degree of probability, from the preceding pheno- 
mena, which, however I present with that diff- 
dence, which ought always to attach to whatever 
is not the result of observation and computation ”’ 
The third is from Eddington (1926) “Care ıs 
taken to provide ‘macroscopic’ equations for the 
human scale of appreciation of phenomena as well 
as ‘microscopic’ equations for the microbe But 
there 1s a difference 1n. the attitude of the physicist 
towards these results, for him the macroscopic 
equations—the large-scale results—-are just useful 
tools for scientific and practical progress , the micro- 
scopic view contains the real truth as to what 1s 
actually occurring " The direction of development 
1s obvious, and 1ts validity ıs the most vital ques- 
tion, both for the philosophy of science and for the 
application of scientific ideas to other departments 
of thought, at the present time 

The mtroduction of the atomic hypothesis into 
physics raises the question of the significance to 
be ascribed to hypotheses which postulate entities 
(such as atoms and electrons) which are essentially 
unobservable I think the conclusion 1s inescapable 
that such entities can be regarded only as concepts, 
possessing no properties and subject to no laws 
other than those which are necessary and sufficient 
to enable them to correlate observations The 
question whether they are real or not ıs already 
answered ın the designation of them, for we can 
scarcely regard anything as real, 1n the sense in 
which observed existences are real, which 1s essen- 
tially unobservable If we adopt such hypotheses, 
therefore, we have perfect freedom to shape them 
as we please, provided they achieve the end for 
which they were created We are not bound to 
give them the characteristics of phenomena They 
are employed for rational correlation and are not 
admissible to experience they must therefore 
have rational properties, but not necessarily 
sensible ones 

This, however, was overlooked by the physicists 
of the early twentieth century, who appeared to be 
faced by an irresolvable dilemma 1n the mability 
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of the atom to emit radiation without self-destruc- 
tion The position was that either the solar system 
model of the atom, to which the development of 
the atomic hypothesis had apparently inevitably 
led, or the laws of electro-magnetism, abstracted 
from phenomena, had to be left out of considera- 
tion if the atomic hypothesis was to be extended 
to include the interaction of matter with radiation , 
and physicists in general were willing to abandon 
neither Why was this * 

It was simply that they did not realise the 
essential character of a hypothesis The atoms, 
being hypothetical units, were in them hands to 
mould to the dictates of their ımagmatıons, and 
they did not know ther own freedom They 
thought of atoms, not as hypotheses but as poten- 
tial phenomena and therefore necessarily subject 
to the laws already established for phenomena by 
the method of abstraction The process began 
when atoms were first introduced into physies 
At that time they were supplied instinctively with 
mass and the other Newtonian abstracted qualities, 
and the implication that they were potential pheno- 
mena took such hold of succeeding physicists that 
by the twentieth century its arbitrarmess needed a 
genius to perceive ıt Fortunately the genius, in 
the person of Neils Bohr, was at hand Boh: 
retained the solar system model of the atom, but 
absolved ıt from obedience to the laws of electro- 
magnetism 

This step of Bohr's was the most significant in 
physical science since the introduction of the hypo- 
thesis of atoms What virtually it did was to 
establish the fact that the hypothetical atoms were 
pure conceptions that they belonged essentially to 
a different category from the facts of observation 
They were creatures of the imagination, to be 
formed into the 1mage of our fancies and restricted 
by whatever laws we cared to prescribe, provided 
only that when they behaved in accordance with 
those laws they should reproduce phenomena They 
were removed from the realm of experience and 
deposited in that of reason 

Developments have succeeded one another with 
almost alarming rapidity, but from the fundamental 
point of view nothing new has happened The 
solar system model has gone and a conception 
devoid of any pictorial aspect has taken its place, 
but that—af in so speaking we may disclaim any 
disrespect to the brilhant physicists who have 
organised the process—is but the ass's kick at the 
dead lion Whatever formal doctrine physicists 
may profess, they exhibit in practice no more 
belief in the phenomenal reality of atoms than in 
the philosopher’s stone 
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News and Views. 


THE Duddell Medal for 1930 of the Physical Society 
was presented to Sir Ambrose Fleming at the annual 
general meeting of the Society on Mar 20 The 
medal 1s awarded not more frequently than once a 
year to persons who have contributed to the advance- 
ment of knowledge by the invention or design of 
scientific instruments or by the discovery of matenals 
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used in their construction Sir Ambrose Fleming’s 
connexion with the Physical Society dates back to 
its very beginning, for he read the first paper at 
the maugural meeting of the Society in March 1874 
In 1879, Sir Ambrose designed a special form of re- 
sistance balance for comparing standard coils, and a 
special form of standard coil capable of taking up 
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moie quickly the temperature of the water in which 
it was placed than the form before in use When 
practical incandescent electiie. hghting. began, and 
quick and accurate workshop methods of electrical 
measurement became necessary, he made, 1n 1883, the 
fist direct reading potentiometer set to read duectly 
euent and potential m amperes and volts by means 
of a standard Clark oi Weston cell Su Ambiose 
also designed a toim of wattmeter, with which he 
made extensive researches on alternating curent 
transformer efficiencies, reported to the Institution 
of Electrical Engineers in 1892 In this paper he 
fust suggested the use of the term ‘power factor’, 
which at once came into everyday use 
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Wuern practical wueless telegraphy fust began 
under Marcom im 1898, no appliances were obtainable 
fol measuring wave-lengths and frequencies In 1904, 
Sn Ambrose Fleming invented his cymomete1, which 
provided a sumple instrument for this purpose, capable 
also of measuung decrements and small capacities and 
inductances, and, m conjunetion with Prof Clinton, he 
also devised a 10tatmg commutator for measuring the 
capacity of ae11al waves and Leyden jars used m wire- 
less In 1904, he mvented his now famous two-electrode 
thermioni valve, which prepared the way for the 
subsequent improvement of the three-electiode valve 
which is now the master weapon of the radio-engineei 
Between 1892 and 1895 he carried out, in conjunction 
with the late Sir James Dewar, extensive researches 
on the electric and magnetic properties of matter at 
low temperatures, and devised for this purpose special 
foums of resistance coil, condenser, and biidge and 
potentiomete: foi the measurement of resistances 
inductive capacities, and theimo-electromotive force 
He was the first to establish a laboratory for high 
frequency and 1adio measurements, at University 
College, London, where he was professor of electrical 
engineering for forty-two years 


Tue Butish Scrence Guild has submitted to the 
Royal Commission on the Civil Service a memorandum 
upon the structure and organisation of the Civil 
Service, dealing with what 16 describes as a “ national 
imperfection’? The Guild points out that m many 
present-day problems confronting Government De- 
partments the technical and scientific aspects are of 
paramount importance, and it 15 therefore essential 
that an officer of the ‘expert’ class should be given 
the fullest opportumity of advancing his views and 

“™“pinions, 1f necessary, in the presence of the ultimate 
hthonty, namely, the Minister It accordingly 
advocates the development of the board system as 16 
obtains in the larger and more progressive industrial 
undertakings At the same tıme, the Guild states 
that it 14 necessary, in ordei to attract men of first- 
tate scientific and technical ability to the Civil 
Service, that “ steps should be taken to 1emove the 
idea that the status of the officers performing scientific 
and technical duties in the Cıvıl Service 1s inferior to 
that of the administrative and clerical groups ” 


Tur heads of the larger and more important pro- 
fessional, scientific, and technical departments of the 
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Civil Service should, the British Science Guild clams, 
be given the status accorded to the highest adminis- 
tiative officers The Guild doubtless has 1n mind the 
fact that whereas there are some thuty * adminis- 
trative posts carrying a salary of £3000 per annum 
and a meate: number with a salary of £2200, there 
are only some three o1 four posts on the professional 
or scientific side with a salary of as much as £2500, 
the 1emaindei receiving in every case less than £2000 
The Guild tthe: mamtams that the fact that an 
officer with administrative gifts happens to be a 
professional man should not m practice debar him 
from administiative preterment Finally, it 1s urged 
that the time 1s 11pe for a simplified structure for the 
technical services- using that term in the broadest 
sense based on them essential underlying unity, 
namely, the discovery and application of scientific 
puneiples for the good of the community and the 
increased efficienev. of the services administered. by 
the State, and in this connexion, reference 1, made to 
the proposals for such a simplification which have 
been put forward by a Canadian Royal Commission 
fo. the assimilation to seven grades of an ''un- 
necessarily cumbious" structure ot 203 separate 
protessional, scientific, and techmeal grades 
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THE Commission appointed by Congregation m 
March 1930, to advise the University of Oxford as to 
the best method of securing such library provision as 
shall be abreast of modern requirements, has 1ssued 
its report The report i. marked *" confidential", 
but its principal contents aie matters ol common 
knowledge, and are now being fieely discussed The 
only portion of the report that chrectly affects the 
selentific intelests of the University is that dealing 
with the present condition and future development 
of the Radeliffe Science Library, now housed within 
the precincts of the Museum The buldmg known 
a» the Radchffe Camera was the first home of the 
scientific and medical library provided and mamtained 
under the bequest ot Dr. John Radcliffe in the early 
days of the eighteenth century In 1860, the scientific 
and medical books were removed, with the consent of 
the Radelhffe Trustees, to quarters in the recently 
established Museum in the Parks, here they re- 
mained until in 1901 the present building, the gift of 
the Drapers’ Company, was completed and ready to 
recerve them Since 1927, the Science Library has 
become the property of the University , 1t 15 admimuis- 
tered by the Bodleian Cwators, the Radcliffe Trustees 
contributing £1500 a year towards its maintenance 
The Commission ieports that the present system 1s 
well adapted to the needs of workers 1n science, but 
it 1$ considered that further accommodation for books 
and staff 1s essential A prolongation towards Parks 
Road and northward along it 1s 1eeommended, the 
xxtended building being roughly L-shaped 


Tur British Arctic An Route expedition m Green- 
land has sent a note, published 1n the 7':es of Mar 18, 
on 1ts plans for exploration during the coming summer 
One of the aeroplanes 1s badly damaged and the othei 
requires some repairs, but both will be available to 
relieve the party on the interior 1ce cap and to support 


494. 


a party that is to explore the coast regions to the north 
of the base on Seimuhk fjord This party set out 
with dog teams on Mai 14 to map the inland edge of 
the 1ce-free margin of the coast between Sermlik fjord 
and Kangerdlugsuak fjord They are travelling on 
the edge of the 1ce cap and hope to explore a lofty 
mountainous area which the expedition sighted last 
year, at the head of the last-named fjord This 1s 
approximately the region named Schweizer Land by 
Quervain in 1912 It contains at least one peak more 
than 11,000 ft in height The coast of this stretch of 
land was mapped in detail last summer A second 
party 1s to move south from the base, mapping the 
coast, which 1s little known, for about a hundred and 
fifty miles This party will travel relatively easily over 
the sea ice and obtain plenty of food from seals 
Sermihk fjord is also to be re-suiveyed Thus the 
entire expedition will be in the field during the spring 
and summer months Mr H G Watkins, the leader, 
believes that 1f an air route over Greenland to Canada 
proves feasible, 1t will cross the east coast between 
Angmagssalik and Kangerdlugsuak fjord 


On Mar 18, the Symons Memorial Lecture was 
delivered before the Royal Meteorological Society by 
Comdr E C Shankland, his subject bemg “ Naviga- 
tion from the Viking Peiiod to the Present Day in 
relation to Science and Meteorology” Comdr 
Shankland sketched the probable ideas which lay at 
the back of the Vikings’ schemes for voyaging first 
westward, then south-westward, and finally making 
voyages of more than 2000 miles The information 
of climatic conditions existing in the ninth century 
which we possess from reference to early literature 
provides an interesting possibility that there was an 
extremely dry period for several years As without 
precipitation there can be no surface moisture and 
consequently ice, the presumption that many parts of 
north Europe, such as Greenland, now perennially 1ce- 
covered, were dry and open for exploration, may have 
induced the Vikings to venture afield to some remote 
places overseas So much of the world’s navigation 
history has been made and adventure commenced 
in the North Atlantic (either from the British Isles, 
Scandinavian, or Continental seaports), that the use of 
an elementary sextant to maintain the measurement 
of latitude by the polai star was,1n Comd1 Shankland’s 
opinion, used prior to the compass or lodestone in 
Europe Cargoes earned by ships are the product of 
the land, and any port enjoying trading facilities and 
relations with the more habitable portions of the earth 
must be at an advantage if centrally situated The 
want of local knowledge of the weather in the North 
Sea and Irish Sea was probably the greatest meteoro- 
logical event ın our history, as ıt contributed towards 
the loss of the Spanish Armada and so gave Britain the 
freedom of the seas Among modern practices, the 
wind pressure on ships, and the utility of the barometer 
m gauging the lifting power of salvage pumps m salvage 
operations, were explained 


WITH the current issue for March, Antiquity enters 
upon the fifth year of 1ts existence Those who are 
responsible for 1ts publication have earned congratu- 
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lation and deserve every support  Amnü&qwuity has 
shown that it 1s possible to maintam a high level of 
scientific interest with a style and form which will 
appeal to the average educated reader In the current 
number, the editor takes advantage of the fact that 
his editorial notes are written in an oasis of southein 
Tunisia to discuss the possible 1elation of the type of 
dwelling of the tioglodytes of the Matmata hills, 
twenty-seven miles south of Qabes, of which the unit 
is the single cave room, with the cave dwelleis of 
palzolithic times and the megalithic temples of Malta 
Mr Crawford contributes an article on “ Historical 
Cycles", and Piof Elhot Smith deals with the dıs- 
covery of primitive man in Chma Prof Gordon 
Childe 1eviews the 1esults of four yeais’ excavation 
at Skara Brae, Orkney, for which he inclines to a 
Bronze Age date Mı Stuart Piggott discusses the 
possible origin of the Uffington White horse, on the 
basis of an interesting comparison with the horse 
design of early Iron Age comage Mr C Hawkes’s 
paper on hill-foits, based on evidence from such as 
have been examined, 1s a pregnant study of distribu- 
tion, which illustrates both by 1ts melusions and its 
omissions the comments in our issue of Mar 21, 
p 429, on the need of an archeological survey m Great 
Britam and co-ordination and co-operation in futme 
research 


SINCE 1874 the State of Ilbnois, U S A , has cared 
on a State Laboratory of Natural History, which in 
1917 became merged with the State Entomologist/s 
Office, to form the Natural History Survey Division . 
Many valuable papers have been published by the 
workers of the Survey and then predecessors, dealing 
in large part with the systematic characters of different 
groups in the fauna of the State But more general 
papers, discussing, for example, the ecology of varı- 
ous types of country, have also appeared frequently 
in the series, and 1t 1s interesting to see that so long 
ago as 1880, Stephen A Forbes, the present chief of 
the Survey, was writing “on some interactions of 
organisms ", on the food of birds, on insectivoious 
beetles, and still earher on the crustacea eaten by 
fishes Since 1876, the Bullet has been published, 
and now the Survey publishes a 29-page pamphlet 
containing a “Classified List of Pubheations ", m 
which the titles of all papers and reports not out of 
print are arranged under subject and author headings 
The endeavour of the State ın publishing its 1eports 1s 
to increase and spread the knowledge of the plant and 
animal life of Illinois, and, with this end in view, t i 
Survey is prepared to dıstrıbute its papers, so far | 
reprints are available, to organisations and indivi duae 
willing to use them to stimulate further interest |o 
natural history as a feature of public education 
Those interested should apply for the Classified List 
of Pubheations to the Chief, State Natural History 
Survey, Urbana, Illinois 


THE Lane Lectures on Experimental Pharmacology 
and Medicine for 1927 were to have been given by 
Prof Rudolf Magnus, of the University of Utrecht, 
but his untimely death that year prevented the ful- 
filment of this plan Three of the five lectures con- 
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templated bad, however, been completed, and these 
aie now published under the editorship ot Prof P J 
Hanzlik m the Publications of Stantord University, 
Califorma (Medical Sciences vol 2, No 3 — 1930) 
The lectures are entitled ‘A Contribution to the 
‘xpermmental Pathology of the Lungs”, ` Choline 
as an Intestinal Hormone ", and * The Physiological 
‘A puori’”’, and deal with certain aspects of physiology 
in which Prof Magnus was interested and had carried 
out investigations The monograph, however, con- 
tains, m addition, a biographical note by Dr H H 
Dale and a list of Prof Magnus’s works, compiled by 
Dr A de Klen, which considerably enhance its value 
Piof Magnus will be 1emembered chiefly for two 
investigations the fust, carued out at Heidelberg, 
showed that the smooth muscle coats of the intestine 
ietamed theu vitahty and many of then activities 
when the organ was suspended in warm oxvgenated 
Ringer-Locke solution the second, carried out at 
Utrecht and occupying the greater part of his eighteen 
veais at this University, on the factors controlling the 
changes of animal posture This work was published 
a few years ago in the great monograph, “ Korper- 
stellung” But the bıbhography shows that his 
interest ın pharmacological problems  eontinued 
throughout, and ın fact two of them formed the sub- 
ject of the Lane lectures 








Tue diagnostic and therapeutic uses of the applica- 
tions of electricity ın medicine and surgeiv aie 
continually growing in value It is only recently 
that any attempt has been made to rationalise the 
electrical apparatus used in accordance with electrical 
engineering standards We consider, therefore, that 
the paper on the medical and surgical applieation of 
electricity read by Dr Bernaid Leggatt to various 
centres of the Institution of Electrical Engineers and 
published in the February J ournal wil prove very 
helpful He considers that the great value of this 
branch of electricity is not generally recognised in 
Great Butamn In the diagnosis of disease, the com- 
bined services of the pathologist and radiologist are 
responsible for about 95 per cent of all positive 
diagnoses, hence 1t 1s suiprising that on most hospital 
staffs these two specialists are not considered of 
sufficient importance to have seats on the hospital 
medical committee The appheations of X-rays, 
which present the widest field at present both fox 
diagnosis and the treatment of specific diseases, are 
discussed at length (treat differences of opinion 
exist as to the relative value of gas and electron X-ray 
tubes These differences are easily explicable, when 
we consider the physics of the problem Any danger- 
ous electrical apparatus can be installed in a hospital 
without supervision and operated by persons en- 
tirely ignorant of electieity, as, unlike workshops 
and factories, there are no Home Office regulations 
applicable The best methods of produeing ultra- 
violet 1adiation and of measuring its dosage are 
deseribed The use of high frequency currents to 
heat the tissues of the body to any desired degree 1s 
favourably commented on, and also the uses of the 
electrocardiograph Some of the electrical treatments 
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which have been suggested and are sometimes em- 
ploved are of questionable value 


THE Report on the Investigation of Atmospheuie 
Pollution in the year ending Mar 31, 1930, issued 
by the Department ot Seientifie and Industrial 
Research, i a quarto pamphlet ot 74 pages and 
costs 48 (London HM Stationery Office) Ac- 
eoiding to 1t, the average amount of solid matter 
washed out of the atmosphere by the 1am, at the 
70 stations where observations are made, 1s slightly 
less than last year, but at 5 of them (in Burnley, 
Liverpool, Newcastle-on-Tyne, Rochdale, and Rother- 
ham) it still exceeds 760 tons per square mile per 
annum, while very few get less than 100 tons per 
square mile per annum When there 1, no 1ain to 
wash it out, this matter 1s present in the atmosphere 
at the rate of 1 or 2 milligrams per cubie metre of air, 
and may be carned down the wind foi many miles. 
In London and Glasgow, domestic fires account on the 
average for 75 per cent and industries for 25 per cent 
of this solid material While in the au,it obstructs 
the passage of light and particularly ot ultra-violet 
light and the observations at Rochdale show that 
29 per cent of the ultra-violet hght which reaches the 
outskuts of the town, where the pollution 1s less, 15 
lost at the centre of the town, where the pollution 1s 
gieater 


A CHEMICAL hnbiary of historie interest has just 
been discovered in the Bodleian Library by Di R T 
Gunther, who has published a lst of twenty-three 
of the books in the recent issue of the Bodlean 
Quarterly Record The greater number of the volumes 
now described were given, ın 1683, by various bene- 
factors to form the nucleus of a depaitmental hbrary 
when the Ashmolean Chemical Laboratory was 
opened, as described in Nature for April 2, 1927 
The existence of this venerable collection of books, 
the oldest pubhe chemical hbrary in Buitain, had 
long been forgotten owing to loss and dispersal of its 
volumes to fill gaps in the series of Ashmolean manu- 
seripts, with which it had nothing todo Fortunately, 
the names of donors have been inscribed in several 
of the books, thus establishing their identify The 
more important gifts came from the vice-chancellor, 
the dean and other members of Christ Church, from 
D: Plot, the first professor of chemistry, and from 
John Cross, the ‘privileged’ apothecary at whose 
premises, in. the Oxford High Street, Boyle and Hooke 
conducted then epoch-making researches in * pneu- 
maticks' None of the books 1s recorded as having 
been presented by Ashmole, although he was the 
founder of the professorship of chemistry 


IN connexion with the total solar eclipse on Aug 31, 
1932, which will be visible 1n. Canada and the United 
States of America, 16 1s hoped to organise two touis 
from Great Butam Tour ‘A?’ will leave on or about 
July 22, and, after landing at Montreal, will proceed 
to Vietoua, BC, by the Canadian Pacific Railway 
The return Journey will be through North Ameuica, 
arriving at Boston on or about Aug 30 All the more 
important observatories will be visited Tow ‘B?’ 
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will leave on o1 about Aug 12, and will not be such 
an extensive one, but wil arrive at Boston about 
the same time as tour ‘A’ A joint attraction is 
the meeting of the Intemational Astionomical 
Union unde the presidency of Sir Frank Dyson, the 
Astronomer-Royal, which will be held at Haivard as 
soon after the eclipse as possible Members of either 
tour may have their ocean tickets made available for 
return directly afte: the eclipse o1 after the meeting of 
the TAU Further mformation may be obtained 
from the Assistant Secretary, Royal Astronomical 
Society, Burlington House, London W ] 








THE tenth anniversary of the founding of the first 
birth-control clinic by Dr Mare Stopes was cele- 
biated by a dinne: at the Ritz Hotel on Mar 17, when 
a distinguished company assembled to congratulate 
her upon the success of her campaign Since the 
opening of the clinic, direct personal instruction has 
been given through lady doctors and midwives to 
more than twelve thousand cases, mostly very poor 
women, who have attended foi advice and help 
Travelling clinics have been initiated which have 
done valuable service in South Wales and the in- 
dustrial north It ıs important to remember that 
Dr Marie Stopes’ society exists for “ constructive 
birth contiol", and that therefore ıt is concerned 
with the positive control] of conception and the pro- 
duction of desued children as well as the prevention 
of childbirth by contraceptive methods Information 
as to membership may be obtained from the Secietary, 
CBC, 108 Whitfield Street, London, W 1 


AN earthquake of moderate intensity was 1ecorded 
at Kew Observatory at 8h 16m 38s GMT on 
Mar 18 The epicentre is estimated to have been 
7340 miles away The readings obtained at Kew, 
Foidham (Noith America), and Pasadena indicate 
that the epicentre of the shock was near lat 34? S, 
long 71° W, that 1s, near Santiago de Chih A 
moderate earthquake was also recorded at Kew Obser- 
vatory at 6 h 38m 31s GM T on Mar 19 The 
epicentre 1s estimated to have been 6080 miles away, 
but the initial impulse was too small to give any 
indication of the direction 


By the will of Mi Montague Napier, one of the 
pioneers of the motor-car and aeroplane engine in- 
dustry, cance: research will eventually benefit to a 
consideiable extent After several bequests have been 
made, the residue of the estate 1s left, subject to a 
hfe interest, “for the advancement of knowledge and 
the benefit of mankind by reseaich, whether in the 
United Kingdom 01 abroad, with the object of ascer- 
taining the cause of cancer (including corresponding 
o1 alhed diseases) and the means of its prevention, 
cure, and alleviation, in the discretion of his trustees ” 
The amount available for charitable purposes is ex- 
peeted to be about £700,000 


A SPECIAL exhibition of apparatus and equipment 
used 1n geophysical surveys was opened in the Science 
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Museum, South Kensmgton, on Mar 21, and will 
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lemain on view foi a period of thiee months The 
exhibits have been specially selected to illustrate the 
development of all the umportant methods at present 
employed in the location of mineral deposits by the use 
of sensitive physical apparatus, as well as the evolu- 
tion o£ the instruments and apparatus used Details 
of field operations and the technique of the various 
methods are also represented, while in addition many 
examples are shown of results obtained by geophysical 
surveys in various parts of the world Several of 
these 1esults, which are now made publie for the first 
time, demonstrate, m a striking manner, the possi- 
bilities of geophysical methods of exploration, in 
revealing the characteristic features of subterranean 
structures and mineral deposits 


AT the stated general meeting of the Royal Irish 
Academy held in Dublin, Di R Lloyd Praeger was 
elected president in succession to Prof R A S 
Macalister The following officers were also elected 
Treasurer, Mi F E Hackett, secretary and secre- 
tary to the Science Committee, Prof J J Nolan, 
secretary to the Polite Literature and Antiquities 
Committee, Mr T P Le Fanu, lbianan, Di E J 
Gwynn , resident secretary, Mr A Farnngton New 
membeis elected included Mr T S Broderick, lecture 
in mathematics and statistics, Trimty College Dublin , 
Prof T Dillon, professor of chemustiy in University 
College, Galway, Rev H V Guill, SJ, author of 
numerous papers on physics and geophysics, Dr 
J H J Poole, lectuier in physies in Tunity College, 
Dubhn Elections to honorary membership included 
Prof Erwin Schrodinger, Berlin, distinguished for his 
work in theoretical physics , and Piof Ludwig Diels, 
Berlin, for his emment work in systematic botany 


A USEFUL catalogue of books in a new condition, 
on all branches of chemistiy has just been issued by 
Messrs H K Lewis and Co , Ltd., 136 Gower Street, 
WCI Being carefully classified, ıt should be of 
service ior reference purposes 


LIBRARIANS and others wishing to add to the store 
of scientific periodicals or to fill up gaps in those upon 
their shelves should” obtam a copy of Periodica, 
New Series, No 4, just circulated by Messrs W 
Dawson and Sons, Ltd, Cannon House, Pilgrim 
Street, E C 4, ın which upwards of 700 scientific serials 
are listed 


APPLICATIONS are invited foi the following appomt- , 


ments, on or before the dates mentioned —-A whole- 
time instructor of metalwork at the Shoreditch 
Technical Institute—The Education Officer (T 1), 
County Hal, SE1 (Apnl 1) An agricultural 
inspector unde. the Department of Agriculture foi 
Scotland— The Establishment Officer, Department of 
Agriculture for Scotland, Queen Stieet, Edinburgh 
(April 7) A lecture: in geography at the University 
College of Swansea—The Registrar, University 
College, Singleton Park, Swansea (April 11) A 
science master at the Royal Naval College, Dart- 
mouth—The Headmaster, Royal Naval College, 
Dartmouth (Apul 13) A superintendent of instruc- 


E 
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tion in the principles of boot and shoe manufacture 
under the Northamptonshire County Council Educa- 
tion Committee— The Secretary for Education, 
County Education Offices, Northampton (April 13) 
A Dickinson research travelling scholar in medicine, 
and a Dickinson ieseaich surgery scholar at the 
Manchester Royal Infirmary—The Secretary to the 
Trustees, Royal Infirmary, Manchester (April 18) 
An assistant lecturer in geology at the University 
College of Swansea—The Registrar, University Col- 
lege, Singleton Park, Swansea (April 18) A lecturer 
in physiology in the University of Bristol— The 
Secretary and Acting Registrar, The Univeisity, 
Bııstol (Aprl 24) An assistant lecturer 1n education 
at the University College of Hull—The Registrar, 
University College, Hull (May 6) An assistant 
lecturer ın. geography at the Univeisity College of 
Hull--The Registrar, University College, Hull (May 
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9) A professoi of chemistry ın the Umversity of 
Sheffield—The Registrar, The University, Sheffield 
(May 15) A Palkington fellow ın cancer research, 
an Amy Henrietta Worswick fellow for the in- 
vestigation of the causes and tieatment of rheu- 
matoid arthritis, and a Knight fellow for the study 
of the tactors concerned in the development of the 
symptoms of mental disturbance, in the University 
of Manchestei—The Registrar, The University, Man- 
chester (June 1) <A temporary lecturer in ecluca- 
tional psychology and hygiene at Goldsmiths' College 
— The Warden, Goldsmiths’ College, New Cross, 
SE14 A research fellow at the Liverpool and 
District Hospital for Diseases of the Heart-—The 
Secretary, Heait Hospital, Oxford Street, Liverpool 
A junior chemist at the Rubber Research Institute 
of Malaya—The Secretary, London Advisory Com- 
mittee, 2 Idol Lane, Eastcheap, E C 3 





Our Astronomical Column. 


Total Eclipse of the Moon —It 1s several years 
since & total eclipse of the moon has been visible 
under favourable conditions in the British Isles 
Advantage should therefore be taken of the occasion 
on Apri 2, though the moon's altitude will not be 
great In London, the sun sets at 6 33 PM, the first 
contact with the umbria having occurred 10 minutes 
earher, totality begins at 7 22, and lasts for 14 hours , 
the last contact with the umbra 1s at 9 52 

Observations of occultations of faint stars during 
totality can be utilised for obtaining improved values 
of the moon’s diameter and parallax , also studies of 
the colours and degrees of brightness of various regions 
of the moon's disc enable inferences to be drawn as 
to the transparency of the earth's atmosphere m the 
regions where the moon is on the horizon Mr L 
Richardson contiibuted several papers to the BA A 
Journal on this subject, he showed that ıt ıs only 
the lower layers of the earth's atmosphere that are 
effective in refracting light to the central regions of 
the umbra 


Who discovered Jupiter’s Satellites?—J H John- 
son,inthe BAA Journal for January, vindicates the 
claim of Simon Mayer to have discovered the four 
great satellites of Jupiter some days before Galileo, 
and to have deduced better values of their distances 
from Jupiter and their periods than those of Galileo 
He gives long quotations from the original documents, 
and refers to J Bosscha’s paper in Arches Néerland- 
aiwses des Scrences, 1907 Galileo himself denounced 
Mayer, but his attacks appear to have been unjust, 
and a good deal of evidence 1s given in the paper that 
Mayer’s work was independent His values for the 
diameter of Jupiter and the radi of the satellite orbits 
suggest that his telescope gave better definition than 
Galileo’s did He received two excellent lenses made 
by John Baptist Lenccius, of Venice, early ın 1610, 
but he had observed the satellites with another 
telescope m December 1609 In explanation of the 
fact that neither he nor Galileo noticed satellite IV 
on Jan 8, 1610, ıt ıs pointed out that ıt was then at 
elongation, far outside the other satelhtes, and that 
there were other stars of similar brightness near ıt 
Mayer was the first to publish tables of the satellites 
Bakhuyzen has shown that a fixed star which Mayer 
inserted in a sketch taken on Dee 30, 1610, is m the 
> Tight place, this adds weight to the genuineness of 
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Mayer's observations Most modern works continue 
to give Galileo’s name as the sole discoverer, so 1t 1s 
well to direct attention to Mayer's claims 


Eros —Signor L Jacchia, of Bologna, discusses the 
hght-veriation of Eros m Astr Nach , 5761 He finds 
for the period of variation 0 10973 days, most ob- 
servers conside1 that the true period 1s twice as long, 
being formed of two waves that are similar to each 
other but not quite identical The magnitude at 
munimum changed from 12 04 on Oct 27 to 10 96 on 
Nov 23 The amplitude of the hght-vari&tion 1s given 
as 1 12 magnitude on Oct 22, 1 08 magnitude on 
Nov 12,126 on Nov 23. 


Report of the Naval Observatory, Washington, for 
1930 —Details are given concernmg the sending and 
reception of wireless time-signals The maximum 
error of the Annapolis signal was 0 21 sec , the average 
error 0 038 sec ‘The signals from Rugby and Bor- 
deaux were received on most days 

The Nautical Almanac for 1933 1s practically com- 
pleted The list of stars with ephemerides has been 
mereased by 36 A new star catalogue is being 
formed from 72,330 observations made with the 9- 
inch transit circle between 1913 and 1926 A table 
comparmg the mean dechnations of fundamental 
stars in different zones with those m various standard 
catalogues is given im the report The 26-mch 
equatorial was used for observing the satellites of 
Jupiter and Saturn, also comets, minor planets, and 
occultations of stars by the moon Photography of 
the sun was continued , photographs were secured on 
308 days, which 1s a record number The connexion 
of sunspots with magnetic disturbances and radio 
transmission is being investigated Predictions of 
magnetic storms have been occasionally issued by 
post card An expedition was sent from the observa- 
tory to Honey Lake, Calif , fo1 the eclipse of April 28, 
1930 The corona could not be photographed , but 
the position of the central line was fixed, and found 
to be very close to the predicted one A collection 
of 625 books belongmg to Prof Asaph Hall, jun , was 
presented by his widow to the observatory 

Visitors ale admitted to the observatory on Thurs- 
day evenings, 2824 visitors came durmg 1930 and 
they were shown objects of interest with the 12-inch 
equatorial 
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Research Items. 


Population and Immigration —In 1751, Benjamin 
Franklm wrote his “ Observations Concerning the 
Increase of Mankind and the Peophng of Countries ”’ 
and concluded that the importation of foreigners into 
a country does not necessarily increase the popula- 
tion , but that if the 1mmigrants are more industrious 
and frugal “ they will gradually eat the natives out ". 
This thesis ıs supported by W A Rolhns (Jow 
of Heredity, vol 21, No 9), who analyses the census 
changes in the United States since 1650 and their 
relation to immugration He shows how the origin- 
ally high fertility of the early colonial stock declined 
very slowly until about 1850, when there was a great 
increase of mmmugrants, afte: which the decline was 
rapid He also shows that for different parts of the 
country a high rate of mmmugration comeided with 
a low birth-rate and vice versa, and that while the 
immigrants have been chiefly labourers, the fall in 
the birth-1ate has been most marked among um. 
versity graduates, the ultimate effect bemg the re- 
placement of the educated stocks by immigrants and 
their descendants The character of the population 
of New England has been deteriorating m this way 
at least since 1850 and probably earler, and the 
author suggests that the cycles of civilisation are 
sometimes correlated with a differential birth-rate, 
the ascent taking place durmg a period when superior 
stocks have more children than inferior ones 


Mound Burial, Beech Bottom, Ohio —The excava- 
tion of a small mound on the Ohio River m July- 
August 1930 1s recorded by Charles Bache and Linton 
Satterthwaite, jun , 1n. the Museum Journal (Phila- 
delphia) vol 21, Nos 3-4 (Sept-Dec 1930) The 
mound was found to contain a grave in which was a 
skeleton richly decorated with shell and copper beads 
Objects ın considerable numbers were found in the 
sand thrown from the grave and the dark earth which 
had been used to fill ıt Stone objects for the most 
part were of flint or flmty material, m number 116, 
of which 70 were thin blades, stemmed or leaf-shaped, 
averaging about 10cm m length  Theremainder were 
small pomts and scrapers More remarkable was the 
persistent occurrence of tubes, all, with one exception, 
of grey pipestone Thirty-two were found Of these, 
seven were complete, two being entirely unbroken The 
lengths ranged from 10 8 em to 31 cm, the maximum 
diameter being 2 3-8 8 cm Ten celts were found, 
some of hematite Tubes similar to those found here 
have been found but rarely, especially of such size 
and in such number Various uses have been sug- 
gested, such as shaman's blowing or suclung tubes, 
whistles, and so forth, but there has been some dis- 
inclination to regard them as smolung-pipes In two, 
a clay and a charcoal pellet were discovered In 
sunilar cases elsewhere ıt has been suggested that 
these were mtended to keep the liquid generated ın 
smoking from the mouth The breaking of the tubes 
had taken place prior to excavation, and, it is be- 
leved, was intentional for ritual purposes It 1s sug- 
gested that the mound belongs to the Adena culture 
of the Ohio area This culture 1s little known and 1s 
only now beginning to be defined Its chief charac- 
teristics are small conical mounds, singly or m groups, 
uncremated burials in log cists, the use of copper, 
mainly as ornament, the use of mica, sculpture in 
the round, and the use of tubular tobacco pipes The 
culture ıs linked with the little-known culture of the 
Kanawha Valley, West Virginia 


Pearl Fisheries of Sulu —Florencio Talavera in a 
paper published in the Philippine Journal of Scrence 
(vol 43, No 4, 1930) has brought together much 


No 3204, Von 127] 


information on the present situation of the pearl 
fishery ın the Sulu Archipelago This i a large 
natural pearling ground, the largest and most prolific 
m the Philippines, bounded by the Sulu Sea on the 
north and the Celebes Sea on the south and east, 
extending for 137 miles in a south-westerly direction 
from Basilan to Borneo, and consisting of two main 
groups of islands divided into many smaller islands, 
islets, and reefs In the deep water, there are 
‘ pockets ' or pearl beds that serve as natural nurseries 
from which millions of eggs are produced and scattered. 
by the currents, and these settle on the shaliow banks 
This constant supply is apparently the explanation 
of the fact that the pearl beds have not been depleted 
after many years of fishing The north-east and 
south-west monsoons naturally regulate the fishing, 
bringing about a rotation in the working The 
Philippine pearl oyster Margaritifera maxima grows 
rapidly, for there are no cold spells to retard 11s growth 
It 1s sexually mature in two years and attams 14 cm 
“ nacre measurement ”’, the '' present legal size ", in 
about three or four years It ıs recommended that 
this minimum legal size be altered to an outside 
measurement, as 16 1s difficult to measure accurately 
the extent of the nacre, and that the Departmental 
order which restricts the fishing to certain times be 
rescinded The present fleet ıs apparently too small 
to do any serious damage to the fisheries, and the 
pearling boats do not as a rule work on the known 
grounds only but do a considerable amount of pro- 
specting, new beds being discovered contmually 
It 1s also recommended “ that no protective measures 
for all beds or any banks within the Sulu Archipelago 
be adopted until after a careful study of tha fisheries 
shall have been made "' 


A Study of Mangrove Crabs —Dr J Verwey has 
done a most valuable piece of work which 1s deseribed 
fully ın his paper “ Emiger uber die Biologie Osten- 
discher Mangrove-Krabben >? (Zveubsa, vol 12, 2, 
1930) The fauna of a mangrove swamp ıs pecu- 
harly specialised and the crabs live in and out of the 
shmy mud, each species in its own zone and each 
individual in its own territory Notes on the mol- 
lusca of the different zones are also given, but the 
main part of the work ıs on crabs, especially Uca 
signatus The genera Sesarma, Metaplax, Ilhoplazx, 
and Scylla are all represented The account of 
their habits and their adaptation to the environment 
1s specially interesting Five zones are recognised, 
each zone inhabited by different crabs and molluses 
which have certain characteristics in common 
They are able to withstand much change of salinity , 
most of them eat the slime and extract nutriment 
from ıt, chiefly mmute plants and animals; many of 
them are amphibious, breathing either by gills or by 
lungs, all of them dig burrows, of various depths, 
which reach the underlying water The peculiar 
habit in fiddler crabs of waving the large claw 1s 
believed by the author to be a demonstration of 
territorial rights, and not, as 1s sometimes thought, a 
calhng to the female It apparently goes on almost 
contmuously The habit appears to belong only to 
those species which live very close together, with 
therr burrows adjacent, each feeding on the slimy 
mud around its own special home The paper is 
ilustrated by clear diagrams of the burrows, text 
figures of the crabs and their appendages, and beauta- 
ful photographs showmg the various habitats 


The Reproduction of Polystomella — We have to 
thank Mr E Heron-Allen, for the publication of the 
original notes of Dr J J Lister on the reproductive 
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processes in Polystomella crispa (Smathsoman Mas- 
cellaneous Collections, Publication No 3067 Volume 
82, No 9, 1930) Dr Lsaster's work on the reproduc- 
tion of the megalospheric form of Polystomella by 
means of flagelhspores has been familiar to zoologists 
for more than thirty years, and ıt was also known that 
he had completed the study of the microspheric form, 
but although the gist of this work had been published, 
theactual paper had never appeared Thisunpublished 
paper was found after Dr Laster's death and com- 
pleted and edited from his note-books by his friend 
Mr Heron-Allen In 1894 the paper on the megalo- 
spheric form was published m the Philosophical 
Transactions of the Royal Society The later work 
on the microspheric form was only published as a 
postscript to the earlier paper, and this postscript, 
slightly elaborated, appeared in his “ Fo1ammifera ”’ 
m Lankester's ‘‘ Treatise on Zoology " m 1908, m 
his presidential address to Section D (Zoology) at the 
York meeting of the British Association ın 1906, and 
m his evening discourse at the Royal Institution m 
1907 The protoplasm of the microspherie form of 
Polystomella emerges fiom the shell and breaks up 
into small spheres, each of which becomes a megalo- 
sphere Details of the process will be found in these 
notes, with very beautiful photomicrographs pub- 
lished now for the first time The whole of the note- 
books, slides, and photographs have been presented 
by Mrs Lister to the Heion-Allen and Earland 
Library and Collection at the Natural History 
Museum, London 


Stalked Buds in the Coral Echinopora — Dr H 
Boschma and Dr J Verwey, in their paper “ The 
Occurrence of Stalked Buds in the Coral Echenopora 
lamellosa, Esper” (Treubsa, vol 12, 2, Oct 1930), 
` describe the frequent presence of small stalked coral- 
lites on the under-side of colonies which are partly 
exposed to light These have been noticed before by 
Dr Boschma in specimens from a small island in 
Sunda Strait, but they are now found to be common m 
the colonies of Hchinopora m the reefs of the Thousand 
Islands (especially those of the Bay of Batavia) 
These corals occur both in sheltered and exposed situa- 
tions, their form differing ın different habitats The 
principal factor governing the development of these 
stalked buds appears to be hight, but the corallum 
must have a certain thickness before the buds are 
formed The paper is illustrated by interesting 
photographs 


Changes 1n the Proteins of Ripening Rice Grains — 
Takadoro and Abe (Jour Faculty Agric, Hokkaado 
Imp Uni , 27, 349) record a large number of changes 
in the composition of rice grains during the last three 
weeks of their development. If correct, some of these 
are of a fundamental nature, for a study of the nitro- 
gen distribution ın the protem extracted as oryzenin 
shows striking changes durmg ripening While his- 
tidin nitrogen was found to merease progressively, 
most of the other nitrogen fractions show a maximum 
or a minimum about ten days before the grams ripen 
Amide nitrogen, monoamino nitrogen, and particularly 
cystine nitrogen fall to a minimum at this time 
Diamino nitrogen, however, shows a maximum, ap- 
parently due chiefly to a maximum of arganme In 
the same way, there 1s a mmimum of ash and of 
phosphorus, but, curiously enough, a maximum of 
sulphur in spite of the low cystine The isoelectric 
pomt of oryzenin fluctuates m accordance with these 
changes from pH 4 75 to pH. 5 08, bemg highest when 
the diamino nitrogen 1s at a maximum 


The Estuary of the Sussex Ouse —Using both 
physical evidence on the ground and documentary 
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evidence from old maps and descriptions, F G Morris 
has traced the changes in the mouth of the Sussex 
Ouse and the effect of these changes 1n the destmues 
of the towns of Seaford and Newhaven The account 
appears in Geography for March, and ıs a useful record 
to the history of changes ın the English coast-lne 
In the thirteenth century and probably earher, Sea- 
ford was a port of considerable importance lying in 
the estuary of the Ouse about a mile north-west of 
Seaford Head The sea did not then reach the chalk 
spurs of Blatechington and Hawth Halls, which had 
the 11ver at their feet, separated from the sea by a 
broad shingle spit that no doubt had been piled up by 
westerly winds and diverted the river mouth to the 
east This shingle spit was breached ın the sixteenth 
century and a new river-mouth resulted on the site of 
Tide Mills, which became Newhaven Thus tbe old 
port of Seaford was rendered valueless and in time 
sited up The present outlet of the Ouse dates from 
the seventeenth century and would appear to be 
partly artificial Near the mouth was the port of 
Meeching, which eventually became Newhaven when 
the origmal port of that name was rendered value- 
less by shingle drift and was abandoned The old 
course of the Ouse 1s now represented in part by Mill 
Creek 


Excitation of Zinc and Cadmium Spectra —A very 
full study of the mtensity of lines in the spectra of 
cadmium and zinc when excited by electrons of a 
definite speed is described by K Larché in the Zer- 
schraft fur Physik for Feb 6 The excitation func- 
tions, which vary for different types of transitions 
in the way referred to by Mr Massey and Mr Mohr 
in then recent communication to NATURE (Feb 14, 
p 234) also agree very well with those previously 
found for the allied spectra of mercury Perhaps 
the remaining point of least definiteness now 1s the 
existence of more than one maxumnum ın the excita- 
tion curves for certain lines There is a doubt as 
to whether this 1s essentially an atomic phenomenon, 
or due to the conditions m the discharge tube ‘The 
results of different observers are not always consistent, 
and 1n one case, that of the negative bands of nitrogen, 
a triple maximum has been reported Dr Larché 
believes that there 1s a relation between the sharpness 
of the maximum in the excitation curves and the 
average life-time of the atom in the excited state 
from which the transition starts—a long-lived atom 
appears to have a sharp excitation function, and an 
atom with a short life an excitation function with a 
less pronounced maximum—and m one case, that of 
the 14S, —21P, resonance line of cadmium (2288 A ), 
points out that the double maximum of the excita- 
tion function has its counterpart in the existence of 
two different values for the life-time 


Inductance Coefficients 1n Electrical Engineering — 
In electiical engineering, very considerable use has 
been made of mductance coefficients m connexion 
with distributing mains, since Maxwell and Lord 
Rayleigh first gave the requisite formule. Recently, 
in everyday work, it has been customary to compute 
the inductance coefficients for parts of a circuit 
The assumption 1s frequently made that there 1s a co- 
efficient of ‘mutual’ inductance connecting these 
partial coefficients In the February issue of the 
Jounal of the Institution of Electrical Engineers, 
Dr A Russell pomts out that this ıs not the case and 
gives the requisite formule He also lays stress on 
the limitations of these formule m practical work, as 
most of them depend on the assumption that the 
current density 1s uniform over the cross section of 
the cable With high frequency currents this assump- 


. tion 1s not permissible, the current distributing itself 
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in such a way that no magnetic effect 1s produced 
in the metal of the conductor This he calls the 
‘ Heaviside’ effect He proves that although sheath 
losses can be computed in certam cases by means 
of inductance coefficients, the method fails when the 
sheath surrounds two or moie cores carrying poly- 
phase currents In this case, the instantaneous 
value of the algebraical sum of the curtents flowing 
through a cross section of the sheath may be zero 
This shows that some of the currents ın the cross 
section are flowing m one direction and some in the 
other The current density varies both m magnitude 
and phase as we go round the cioss section Many 
new formule are given and some of the old ones are 
given 1n forms more convenient for computation 


A Neon-tube High Tension Voltmeter — The diffi- 
culties that have been experienced in devising volt- 
meters which will read pressures of 100 kilovolts and 
upwards have led designeis to invent instruments 
which depend on the distance between spherical elec- 
trodes when sparking occurs to grve an indication of 
the voltage Corrections for temperature and pres- 
sure have to be employed, and the voltage found 1s 
the crest or maximum voltage The effective voltage 
required in practice can only be known when the 
law accordmg to which the voltage varies has been 
determined In many cases, however, especially with 
modern generators, the assumption that the voltage 
follows the harmonie law suffices, and so we can de- 
duce the effective voltage from the crest voltage by 
dividing it by the square root of two Dr L E 
Ryall read a useful paper to the Institution of Electri- 
cal Engineers on Feb 6, on the use of a neon tube as a 
high tension crest voltmeter The accuracy of the 
method depends in a large degree on the constancy 
of the striking voltage of the neon Jamp when ar- 
ranged as a voltmeter To test the lamp, ıt 1s made 
part of a neon-tube oscillator consisting of a variable 
air condenser (0 001 uJ? max ) 1n series with a resist- 
ance of one megohm and a telephone receiver across 
a direct current supply of 400 volts The lamp ıs 
in parallel with the condenser, and the capacitance 
of the latter is reduced until oscillations cease It 
1s found that, if the lamp has permanent charac- 
teristics, the frequency of the oscillations can be 
increased above the audio range (about 20 kiocycles 
per second) and the capacitance can be reduced to 
less than 50 uu before oscillations cease When this 
occurs, there 1s a sudden change in the appearance 
of the glow By subdividing the voltage by a con- 
denser divider, 1t was found that the tube could be 
used very satisfactorily as a sub-standard voltmeter 


Liquid Diffusion — The January number of the 
Journal of the American Chemacal Socrety contams a 
paper by McBain and Tsun Hsien Lau on the diffusion 
of electrolytes, non-electrolytes, and colloidal electro- 
lytes The authors combme the Nernst formula for 
the diffusion of an electrolyte with that of E:mstem 
for uncharged spherical particles or molecules very 
large 1n comparison with those of water, and conclude 
that a generalised equation for the diffusion co- 
efficient, D, will be D=~RT/=(1/U,,), where 1/U 1s 
the resistance to movement of a particular species, 
ET being the osmotic term The apparatus used 
was a Northrop diffusion cell with a diaphragm of 
sintered glass, and the experiments were very rapid 
and reproducible For simple electrolytes, the pre- 
dominant factor ıs the van t Hoff factor 2, the data 
for potassium chloride bemg reproduced to within 2 
per cent by the formula when 2 varied whilst the de- 
nominator remained constant This implies mcom- 
plete ionisation As an example of the method of 
summation of the effects due to different constituents 
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in predicting total diffusion, the data for a typical 
soap solution were analysed and found to be m agree- 
ment with previous information The data for sugar 
solutions show that the viscosity contributed by the 
dissolved substance is not that which determines 
rate of diffusion The diffusion column of one sub- 
stance may, by bombardment of 1ts molecules, ac- 
celerate, retard, or even reverse the diffusion of 
another substance 


Ortho-hydroxy Aldehydes —Malkm and Nieren- 
sten m the January number of the Journal of the 
American Chemical Society describe some experi- 
ments on the acetylation of phloroglucin aldehyde 
which are of importance ın connexion with the syn- 
thesis of flavyhum compounds It was known that 
the usual coumarm reaction does not proceed when 
phloroglucin aldehyde 1s heated with acetic anhydride 
and anhydrous sodium acetate, the product of con- 
densation consisting mainly of 2, 4, 6-tmacetoxy- 
benzylidenediacetate, melting at 155°-156° Pratt 
and Robinson, and Robertson and Robinson, by the 
action of phloroglucin aldehyde and acetic anhydride, 
in the presence of potassium carbonate, obtained 
a substance, melting at 156°-157°, which they con- 
sidered to be triacetylphlorogluem aldehyde The 
analysis did not agree well with the formula of this 
substance, so that the presence of half a molecule of 
combined water was assumed Malkin and Nieren- 
stem show that this so-called triacetylphloroglucin 
aldehyde 1s the penta-acetate compound prepared in 
1903 by Herzig and Wenzel, and that the true tn- 
acetyl compound may be obtamed by carrymg out the 
acetylation m ether solution with acetic anhydride 
and potassium carbonate The material obtamed 
by Robmson and Robertson has been the starting 
material in the synthesis of a large number of antho- 
cyanidins 


Constituents of Starch —The work of Maquenne and 
Roux supports the conclusion that natural starch 1s 
made up of two constituents, namely, insoluble 
amylopectin, which 1s responsible for the paste-form- 
ing properties, and soluble amylose (‘ artuficial 
starch’), in the proportions of 80 and 20 per cent 
respectively Effront has recently attacked certain 
of their hypotheses (Ann Soc Zymol pure et applaquée, 
2, 5, 1930) showing that amylose has the properties 
of a polysaccharide of the type (C,H4,0,4,, HO 
and that ıt probably results from the hydrolysis of 
depolymerised starch, and cannot, therefore, be a 
mixture of reducing sugars with dextrins Amylo- 
pectin 1s characterised by the presence of phosphorus, 
probably m an ester combination, though the actual 
nature of the compound m which ıb 1s present may 
vary and produce corresponding variations in the 
power of gelatimisation of the starch Analogously, 
the amount of phosphorus present determines the 
solubility of the amylopectin The author goes so 
far as to suggest that differences m the properties of 
these two constituents of starch are due to differences 
in their physical as distinct from their chemical states 
The work of Nowopokrowsky and Tschebotarewa 
( Kolloid Zet , 52, 302, 1930) supports the existence 
of these two substances, though the properties de- 
scribed are not m complete agreement with those 
observed by other workers These authors explain 
gelatinisation by the production of a concentrated 
solution of amylose inside the starch granules, followed 
by a contraction of the outer skm of amylopectin. 
These papers illustrate the great difficulty, character- 
istic of studies on starch, m correlatmg results of 
different workers who approach the problem from 
different points and give the same names to substances 
which are not necessarily identical 
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The Relation of the Fauna and Flora of the British Isles to those of 
North America 


T the Lmnean Society on Ma 5, M H E 
Forrest opened a discussion on "The Relation 

of the Fauna and Flora of the British Isles to those of 
North America" Mr Forrest fiist summarised the 
geological evidence on which his hypothesis 1s based 
Theie were two phases of the Gieat Ice Age (1) Ice- 
sheet period, (2) glacier period Durmg the first 
phase the 1ce came from north-west across the Irish 
Sea, during the second phase 1t came from the north- 
east 

(1) The ice-sheet originated in the mountainous 
northern 1egion of the Atlantean continent, which 
connected Europe with North America This gadu- 
ally sank Eventually an arm of the sea intruded 
between the Faroes and Scotland this broke the 
continuity of the 1ce-sbeet and brought it to a stand- 
sill 

(2) When the ice-sheet became stationary, 1ts 
south-easterly thrust ceased ‘Then the local glaciers 
had fiee play The Scottish Highlands and the 
Lake District produced glaciers on a big seale, and 
these sent forth streams of boulders which spread 
out west and south-west to Ireland, North Wales, 
and the plain of Cheshire and northern Shropshire 
The glaciers lasted afte: the ice-sheet had finally 
melted and gradually retired as the chmate amehor- 
ated 

In the course of his investigations into the mam- 
malan fauna of the British Isles, Mr Forest has 
found that out of sixty-four British species—áà ecent and 
fossil—thirty-two are absent from Ireland The usual 
explanation ıs that these reached Biitain after Ireland 
became anisland But m the west of heland there 
are many plants and animals which do not occur in 
Britain Several—such as Sazifraga umbrosa—occur 
only in Spain and western Ireland 

Among all classes of animals and plants, many 
species are common to eastern North America and 
western Europe Five-sixths of American fungi aie 
also British About a hundred phanerogams, includ- 
ing many fiesh-water plants, have similar distribu- 
tion, whilst among invertebrates—especially insects 
and molluses—examples ale numerous 

That there was a land-bridge between Europe and 
America in the north is admitted Evidence was 
offered that there was also a connexion 1n temperate 
latitudes, that in place of the North Atlantic there 
was an Atlantean continent—the northern half 
mountainous, the southein a plain with great fiesh- 
water lakes Mr Forrest suggests that this con- 
tinent was the home of all British-Amezican species, 
and that some of them onginated in ıt Sazrfraga 
umbrosa undoubtedly did so, and othe: species 
classed as Lusitaman by Di Scharff | Healso suggests 
that the Salmonid fishes, mcluding Coregonus and 
Salvelwwus, and the crustaceans Mysis and Limno- 
calanus, originated in the Atlantean Lakes 
^ Dr C Tate Regan said that the examples given to 
support the hypothesis of an Atlantean continent are 
just as well explained by the supposition that the 
northern continents have occupied nearly the same 
areas since the Eocene, except foi connexions between 
Asia and Ameca across the Bering Sea, and possibly 
between Europe and America via Iceland The only 
European species found 1n North America are northern 
types that 1ange through Siberia, such as the pike 
The Salmonids (chai, whitefish) said by Ma Forrest 
to have come from the Atlantic continent aie not 
true fresh-water fishes Char (Savelinus) are marine 
fishes that 1un up livers to bieed and form colonies 
in lakes those of the lakes of Ireland and Britain 
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may have entered them ın glacial times when our 
seas were colder and the limit of char in the sea was 
farther south 

If in late Tertiary times the North Atlantic had 
been filled with a continent, one would expect neaily 
the same marine fauna on opposite sides of the 
Atlante It is only the northern species (eod, 
herring, etc ), found also in Iceland waters, that are 
common to Ameira and Europe 

Dr A B Rendle did not consider the existence of a 
North Atlantic continent necessary to explain the 
relations between the flora of the British Isles and 
North America  Ixisting land areas north of the 
Atlantic repiesented an adequate connexion between 
Europe and America in view of the more favourable 
conditions known to have prevailed formerly in 
Greenland The presumed existence of the Atlantean 
continent suggested a greater similarity between the 
floras of eastern North America and south-west 
Europe and the Mediterranean than was borne out 
by facts The Lusitanian element in the European 
flora finds a more satisfactory explanation as a 
European, not as an Atlantean outher Some of 
the species common to Europe and North America, 
such as Pterts aquilina and Potamogeton natans, 
adduced as evidence by Mr Forrest, have a very 
wide distribution and have no bearing on the case 
The distribution of Eriocaulon septangulare 1s remark- 
able, but ıt seems unnecessary to invoke an Atlantean 
continent to explain 1t 

Piof J W Gregory was 1emmded by Mr Foiest's 
North Atlantean ice-cap of the once assumed north 
polar ice-cap If the glaciation of the British Isles 
was by ice from a North Atlantic continent, some of 
its rocks should be found in the British glacial drifts 
In the absence of such material, the issue depends on 
the interesting cases of distribution to which Ma 
Forrest had directed attention 

Mr J Ramsbottom said that Mr Fomest’s sum- 
mary seemed to lay unwarranted stiess on the dis- 
tiibution. of fung: The statement that five-sixths 
of American fungi were British was based on a list 
published by Mr Carleton Rea and himself after 
a short visit to the eastern United States in 1926 
The lst ineluded only large: fung: If the whole 
contment were considered and all classes of fungi, 
the proportion would be entuely different Parasitic 
fungi were largely specialised to their host plants 
and consequently could only be common to the two 
areas where the hosts were The aquatic Sapro- 
legniaceszz: had many species ın common but they were 
of world-wide distribution The fact that the larger 
fungi of South Afiica and other temperate 1egions 
have a large proportion of species In common suggests 
that fungi cannot be called im to give any support 
whatevei to hypotheses of lost continents, and this 1s 
probably the same with all eryptogams having small 
spores 
P D: O Stapf observed that he could not adduce 
any evidence in favour of Mr Foriest’s views from 
the distribution of the so-called Lusitanian elements, 
The simultaneous occurence of so many species in 
Europe and ın North America 1s probably very largely 
connected with a moie northern land connexion m 
Tertiary times, such as ıs very generally admitted, 
A certain percentage, however, may be due to simul- 
taneous northward radiation to both hemispheres 
from an old common area in the south , for example, 
Ericaulon septangulave and Brasenia purpurea, the 
latter now extinct in Europe ‘There ıs evidence of 
an extension of the Lusitanian element along the 
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coast-line which connected Ireland and Scotland with 
Norway across what 1s now the North Sea Along 
the same line northern elements spread southwards 
and have left 1elict stations so far south as Ireland, 
where they mingle with Lusitamian species in Clare 
Island, the cliffs of which harbour Sene acaulis and 
Saxıfraga hypnoides ın intimate contact This coast 
is the most westerly extension of land in this part of 
the Atlantic which we can safely postulate In deal- 
ing with such problems it ıs necessary to consider 
species not only in relation to their special distribu- 
tion but also to those of their nearer and wider allies 

Di B P Uvarov stated that in studying zoo- 
geographical problems 1t 18 necessary to apply 
ecological methods | Orthopterous insects are particu- 
larly suitable for these studies, because of the very 
small number of British species ‘Three zoogeo- 
graphical groups may be distinguished amongst 
British Orthoptera The largest consists of species 
distributed across Siberia, northern and muddle 
Europe This group ouginated in the Angara con- 
tinent of geologists Amongst members of the Angara 
fauna there are some which occur in North America 
but they spread via north-east Siberia The second 
element 1s the Lusitamian (Atlantic), their present 
distribution points to their having originated in dry 
rocky land at the latitude of the Mediterranean Sea 
and Canary Islands The third group belongs to 
families and genera now widely spread in the sub- 
tropics and tropics, and they are obviously relics of an 
age when the British Isles together with the most 
of the northern hemisphere enjoyed a mild tropical 
climate 

Mr A J Wilmott emphasised the point that, 
with the possible exception of Saxıfraga Geum, no 
species of the Lusitaman element of the British flora 


occurs ın North America These species must be 
relics in Ireland, since there has been no connexion 
southwards since the glaciation Moreover, these 
species are not particularly cold-shy they ascend to 
considerable elevations in Ireland ‘There are many 
species common to Europe and to North America, 
though the number is being steadily diminished by 
critical study There aie.a number confined to 
Europe and eastern North America, and Prof Fernald 
has found several restricted in America to the un- 
glaciated parts of Newfoundland and the mouth of 
the St Lawrence We know that many species with 
limited distribution to-day formeily had a wider 
area of dispersal There are species which are now 
known only ın the eastern United States and Japan 
It may therefore be possible that a species occurring 
only m Europe and the eastern States was originally 
connected across Asia and not across an Atlantis, 
and too definite an inference should not be drawn 
from present-day distribution alone À proper 
analysis of the whole flora may give indications of 
the history of 1ts development 

Dr G P Bidder pointed out that the distribution. 
of the fresh-water sponge Heteromeynenia ryder given. 
as western Ireland and eastern North America 1s from 
Hanitoch's list of Irish Fresh-water Sponges (1895), 
whereas the later account of Stephens shows that 
this 1s one of the commonest sponges of Ireland but 
restricted to non-ealeareous districts and occurring m 
the island of Mull Mass Stephens gives no opinion 
on the distribution of H repens, which occurs in 
America over approximately the same area and has 
otherwise been recorded only from Galicia, though 
she holds that the distribution of H rydert supports 
Scharff’s hypothesis of a land-bridge to America from 
Ireland 


Forestry in Kenya Colony. 


IN the previous Annual Report of the Forest Depart- 

ment of Kenya Colony and. Protectorate, refer- 
ence was made to the great drought of 1928 The 
recently published report for the year ending Dec 31, 
1929, states that “the drought continued with ever- 
increasing intensity for the first quaiter of the year”, 
but long rains followed and recovery was rapid One 
of the results of the drought was rather serious forest 
fires, occurring principally on the Aberdares and on 
the Mau The other visitation with which the Colony 
was afflicted was a plague of locusts, which, says this 
report, * showed signs of having passed its peak and 
being rapidly on the decfease, and a greater spirit of 
optimism prevailed generally " 

Steady progress ıs being made with the work of 
selecting new forests for reservation and with the 
survey of the reserved areas It 1s pleasing to note 
that an earnest endeavour 1s being made to ascertain 
the degree of stocking in the various forests under 
exploitation by sawmills Enumeration of growing 
stock 1s proceeding apace and two working plans are 
m operation It had been proposed to form a special 
working plans party “but no staff was available 
during the year ”’ 

There are several forestry administrations under the 
Colonial Office to which simular remarks on the subject 
of inadequacy of staff are to be found in the annual 
reports It ıs to be hoped, now that prospects in 
those forestry services a1e really attractive, that young 
men of the right type will come forward for training 
For without sufficient and efficiently tiained gazetted 
staffs real progress 1s mmpossible Under Financial 
Results, the Conservator (Mr H M Gardner) writes 
“ With only the comparatively small local market to 
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depend on, ıt 1s not possible for the Department to 
produce a large net revenue It can be considered 
distinctly satisfactoiy if the Department can pay its 
way while the forests are being explored, developed, 
and brought into a more productive state As the 
forests are mnproved and communications become 
better, production costs will diminish, and 1t should be 
possible to develop much wider markets and to 
obtain a very handsome profit from the Colony’s 
forests" The Conservator’s optimism is probably 
quite justified, but 16 should be remembered that 
this will only be possible provided financial support 
is available to develop the forest estate 

As a case in point, the opinion of the Government 
of India at the time a forest organisation was being 
introduced into that country, soon after the inaugura- 
tion (in 1864) of the Indian Forest Service, may be 
quoted, for its application to several of the colonial 
forest services may not be out of place The follow- 
ing extiact is from a Circular (Revenue—Forests, 
No 24, dated 23rd November 1867) issued by thè, 
Governor-General, Sir John Lawrence, 1n Council, and 
forwarded with a covering dispatch to the Secretary 
of State for India “It appears expedient to the 
Governor-General ın Council, to state that there are 
certain cases in which the administration of forests 
must, like the Irrigation Department, undertake works 
of public utility the outlay on which, withm one 
year, may not always be covered by the revenue of 
the year The rule that the forest expenditure shall 
always be covered by the revenue can, in its very 
nature, only apply to ordinary expenditure ” 

On the plantation work in Kenya being earned out 
the report 1s most informative 4000 acres were 
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undertaken during the year -the largest area so far 
accomplished in any one year, and this in spite of 
the fact that a laige number of blanks, due to the 
drought of 1928, had to be filled up m the existing 
plantations before any new work could be commenced 
This afforestation work is undertaken in several 
different ways (1) The greater part of the planta- 
tions are made on land that has been clear-felled for 
timber and fuel and then cleaned up and cultivated 
by forest squatters The work, in spite of difficulties, 
is cheap and efficient The method ıs analogous to 
the toungya method employed in Burma and else- 
where in India (2) When squatters are not available 
and when the Department is afforesting grasslands, 


| the area 1s either ploughed and cultivated by contract 


-—— 


oi a small sum is paid for ploughing and the con- 
tractor 18 allowed to have the use of the land for 
two to three years before planting, or again, bush- 
covered land is being afforested by planting trees in 
lines eut through the bush, the growth bemg slower, 
but the bush acting as & nurse to the young trees 
and keeping down weed growth Of the 4000 acres 
planted, 1063 acres were afforested by this method 
Ihis represents an addition to the Colony’s forest 
capital (3) In certain types of forest, for example, 
Brachylena, Ocotea, and some Podocarpus forests, 
natural regeneration, with assistance, 1s sufficient to 
replace the timber cut (4) Special attention 1s being 
concentrated upon fuel plantations and various exotics 
aie being experimented with, and private planting is 
being encouraged Both 1alway and public take 
laige amounts of fuel, the former utilised from all 
sources, Government and private lands, 13,867,025 
cub feet during the year As private resources are 
cut out, the demands will fall mcreasmgly heavily on 
the Government forests Fuel ıs now being supplied 
in large quantities friom Eucalyptus plantations formed 
on the sites of natural forest cut for railway fuel 
Tha demand for fuel for domestic and industrial 
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than a metie in depth, they form a link between the 
Nile and the sea, for into their southern maigins 
empty the drains of fresh water that have been drawn 
from the Nile to irrigate the land, while all but one 
are connec*ed with the sea The lakes are thus 
stocked both by fresh-water fish and by fish entering 
from the sea By far the most important fish, how- 
ever, are the grey mullet, which giow and flourish 
extremely well under the conditions existing in the 
lakes, and which, at ceitain periods of the year 
according to the species, leave on their spawning 
migiations foi the sea Figures are given to show 
that during the last eight years the average yield of 
fishes from lakes Menzaleh, Brullos, Maryüt, and 
Edkou together amounted to so much as 142 kgm. 
pei hectare  Paiallel figures are given for the North 
Sea as 17 3 kgm per hectare, and for cultivated carp 
ponds as 65 5-165 kgm For a natural fishery these 
delta lakes are therefore extremely rch 
In 1924 the Office of Fisheries Research was closed 
down, it was 1eopened towards the end of 1927 by 
the appointment of Mr R S Wimpenny as Duector 
of Fisheries Research In the report under ieview 
there 1s httle of scientific work published, but it is 
evident that movements are on foot to establish a 
department sufficient to attack a few, at any rate, of 
the many problems of interest that Egyptian waters 
afford, not the least of which from a biological point 
of view would be a thorough survey of the conditions 
in the delta lakes themselves 
The Government has ordered a small motor Danish 
seiner to explore the possibilities of the fishing grounds 
on the Egyptian coasts, and a plea has been put for- 
ward for a marine laboratory and necessary scientific 
assistants, and also for a steam tiawler for oceano- 
graphic research It is to be hoped that this will 
soon materialise The knowledge of the fundamental 
problems underlying the productivity of the sea is 
essential te ?^he*^v research, and, while to admunis- 
vam may appear to be 
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APPLICATIONS foi giants in aid of scientific investi- 
gations beaımg on agriculture to be carried on 1n con- 
nexion with a university, universitv college, o1 other 
approved institution or society ın England and Wales 
during the academic year beginning Oct 1 next aie 
invited by the Ministry of Agriculture and Fisheries 
Conditions on which the grants will be made are to 
be found on Form A 53/TG, copies of which aie 
obtainable from the Secretary of the Ministry, 10 
Whitehall Place, SW 1 The latest date for the 
return of completed forms of entry 1s May 15 


SECONDARY education in England and America 1$ 
the subject of an article by Dr Grizzell, professor of 
seconda1 y education m the University of Pennsylvania, 
appearing in the December number of School Lafe 
This ıs the fortieth of a series of articles sponsored 
by the National Committee on Research in Secondary 
Education, and records some of the conclusions reached 
as the result of a carefully planned co-operative study 
undertaken by a Joint committee of experts of the 
two countries in 1928 Dr Grizzell recognises the 
existence in both of a tendency m the direction of 
wider educational opportunity for the adolescent , 
but the resultant general reorganisation has been 
more rapid in the United States The recent develop- 
ment in England of the higher elementary and central 
schools 1s compared with the high school move- 
ment which began in the United States almost a 
century earlier He notes also a tendency in both 
countries to extend the period of secondary educa- 
tion upward The ‘junior college’ movement m 
America is the counterpart of the development in 
England of two-year courses of specialised study after 
the ‘ first ’’ school examination, but 1s, to all intents 
and purposes, a separate mstitution and avoids ex- 
treme specialisation m the academic field The greater 
part of the article ıs devoted to a survey of contrasting 
practices and divergent tendencies which the author 





has observed in every important aspectiof secondary 
education in the two c oaas 


Birthdays and Research Centres. 


29, 1890 —Dr H SPENCER Jones, ERS, 
HM Astronomer at the Cape of Good Hope 


Ihe erection of a laige reflecting telescope m the 
southern hemisphere 1s an urgent need It should 
have an aperture of at least 72 inches, since, for many 
purposes, great hght gathering power 1s essential, 
and it should be equipped with a spectroscope adapted 
for one-, two-, or three-prism dispersion Such a 
telescope would be available for determining the radial 
velocities of fait stars, and for the study of distant 
nebulz and other problems which are beyond the 
reach of existing instrumental equipment The full 
interpretation of many observations obtained with 
large instruments ın the northern hemisphere is de- 
pendent upon similar observations bemg secured in 
the southern hemisphere 

In recent woik, the need has been felt of a publica- 
tion in Which are summarised the analyses of spectra 
for which the multiplet 1elationships have been ım- 
vestigated The identified energy levels 1n the atom 
and the excitation potentials and multiplet identifi- 
cations of individual Imes should be given Many of 
the original papers are in publications which are not 
available fo1 reference anywhere in South Africa 


April 4, 1852 — Prof A P Cozreman, FRS, 
emeritus professor of geology in the University 
of Toronto 


Mar 


Recent work along the St Lawrence and neai 
Moose Factory and Churchill on Hudson Bay proves 
that the marme beds, long known ın those regions, 
include not only postglacial deposits, as usually 
stated, but also interglacial beds The interglacial 
sea reached twice the height of the postglacial one 
The last glaciation m eastern America was much less 
massive than an earlier one, suggesting that the 
greater load of ice umnhe , 
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becoming more and more difficult to supply Ina few 
years, however, laige areas of plantations will be 
maturing, as well as large plantations of black wattle, 
which 1s being planted on private land for the pro- 
duction of tanning bark 

Kenya 1s so much before the public at the present 
time that the operations of the Forestry Department, 
so far as they affect the future well-bemg of the 
Colony, appear to merit some prominence 


Marine Research in the Mediterranean 


THE fisheries of Egypt, though small in comparıson 
with the vast fisheries of the northein waters of 
Europe, are varied and interesting They comprise 
the sea fisheries along the noithern coast of Africa 
1n the Mediterranean, and in the Red Sea, the Nile and 
delta lake fisheries, the latte: of which in 1928 supplied 
about three-quarters of the whole weight of fish 
landed in Egypt, and also the valuable sponge 
fisheries of the North African coast lying in teriitorial 
waters between Alexandria and Sollim, which furnish 
sponges unrivalled in the world for their excellence 
of quality 
We have received the report of the fisheiies for 
the year 1928," and amongst other items of interest 
are given comparative figures of the yield in kılo- 
grams per unit area of fish from the delta lakes 
These lakes are of exceptional interest, extending 
ovei huge areas and nevei exceeding much more 


* Ministry of Finance Coastguards and Fisheries Service Report 
on the Fisheries of Egypt for the year 1928 By R S Wimpenny 
(Cairo Government Press, 1980) PT5 
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work will prove its value It ıs to be hoped, there- 
fore, that the Egyptian Government will see its way 
clear to supply the means for the establishment of an 
active marine biological laboratory , situated as ıb 
would be amid surroundings of absorbing interest, 
with problems such as the interchange of faunas 
between the Red Sea and the Mediterranean and the 
effects of the Nile flood, 16 1s certain that information 
would be fortheoming that would add much to our 
knowledge of life in the sea FSR 


a ee —— 
University and Educational Intelligence. 


CAMBRIDGE —Smith’s prizes have been awarded as 
follows —Mr H S M Coxeter (Trmity, Mr H R 
Hulme (Gonville and Carus) Rayleigh prizes have 
been awarded as follows —Mr H Davenport (Tin- 
ity), Mr B Kuttner (Chnst’s) Mr J C P Mile 
(T1i1mty) 


Lonpon —The following doctorates have been 
awarded DSc «n Physics to Mr J P Andiews, 
East London College, for a thesis entitled “ Investiga- 
tion into the Elastic and Plastie Behaviour of 
Matenals ”? (Proc Phys Soc , 1925, 1931 , Phil Mag, 
1925, 1928-29, 1931) DSc «n Geology to Mi E 
Spencer for a thesis entitled “ A Contiibution to the 
Study of Moonstone from Ceylon and other Areas 
and of the Stability-Relations of the Alkali-Felspars ", 
and a subsidiary contribution DSc an Physics on 
Mr H Shaw for a thesis entitled ‘ Interpretation of 
Gravitational Anomalies ”, and fourteen subsidiary 
contributions 


‘Lo the English 


- mim 4 jud ai vllLG acm, 
to the 


teacher, education is dominantly an art, 
American ıt 1s rapidly becoming a science "' 


THE United States Commissioner of Education, 
discussing, 1n his 1epoi1t for 1928-29, recent significant 
events and tendencies in higher education, gives the 
first place to creased scientific investigation of m- 
stitutional problems and objectives Such mvestiga- 
tions have been reported dung the year by scores of 
universities Scientific and semi-scientific methods 
of investigation have been ousting the older methods 
of philosophy and mere observance of tradition 
William James’s passion for grappling with * stubborn 
facts? seems to pervade the learned world, and this 1s 
attributed to necessity rather than choice, for the 
increasing industrialisation, machine production, 
changing of social customs, and other characteristics 
of a fast evolving civilisation make imperative a corro- 
spondingly rapid adaptation on the part of educa- 
tional institutions, and for this they find themselves 
compelled to depend more and more on research and 
scientific study Changes m general organisation of 
collegiate work are illustrated by the 1apid giowth of 
* junior colleges ’ (including the first two years of the 
traditional 4-years liberal arts college course) the 
increase 1n then number during the year amounted to 
25 per cent Registiation of full-time students in 
colleges and universities meanwhile inereased by only 
2 per cent With some of the pressure of numbers 
removed and with a continued increase in financial 
support, stress may now be put, says the Commissioner, 
on quahty of output Institutions are studying, as 
never before, both the quantitative and qualitative 
demands by society for their human product 
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uepFess1un O1 the lowlands How close to isostatic 
equilibrium do such adjustments come, and how 
much lag is to be expected when the load of ice 1s 
1emoved ? Have similar relations been found be- 
tween interglacial and postglacial marine levels in 
northern Europe ? 


Societies and Academies. 


LONDON 


Physical Society, Feb 6—E B Moss A ballistic 
1ecorder for small electric currents The standard 
thread recoider 1s so modified that 1t records ballistic 
thiows in instead of the usual steady deflection By 
this means, the current-sensitivity may be increased 
at least twenty-five times —F J Scrase ‘The instru- 
mental phase-difference of seismograph records an 
illustration of the properties of damped oscillatory 
systems A discussion ıs given of the method of 
interpretation of the maxima shown on the records 
of earthquakes dung the surface-wave phase The 
usual procedure 1s to treat the waves (which actually ` 
appear as beats) as being truly simple harmonic In 
general, this procedure does not necessanly lead to 
the correct interpretation In direct 1egistration, the 
tiue earth maximum may have occurred one half- 
period later than the time obtamed by the usual 
colection With galvanometric registration, the 
maximum may have occurred either one, two, or 
three half-periods earlier than the time indicated by 
the usual formula due to Galitzin For direct registra- 
tion, the phase correction at present in use appears to 
be as good as one of the alternatives For galvano- 
metiic registration, the correction suggested by 
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Somville, which 1s one half-period less than Galitzin’s, 
should be adopted —H E Beckett The reflecting 
powers of rough surfaces at solar wave-lengths A 
hemispherical mirror was used for integrating 
diffusely-reflected energy upon a thermopile receiver 
The paper deals at length with the errors mherent 
in the method and with the adjustment of the ap- 
paiatus The theory ot the method 1s simplified by 
the introduction of an auxiliary specimen which, in 
particular, renders the observations imndependent of 
the degree of blackness of the thermopile receiver 


Institute of Metals (Annual General Meeting), Mar 
11—W F Collins The corrosion of early Chinese 
bronzes The patina and patination deposits formed 
by corrosion have resulted in the formation of definite 
minerals The Chinese bronzes contain an unusually 
high percentage of lead This preliminary research 
indicates that the bronze metallurgy of the early 
Chinese 18 distinct from that of the Sumerians —C F 
Elam An mvestigation of the microstructures of 
fifteen silver Greek coins (500-300 Bc) and some 
forgeries All the genuine coms showed evidence of 
striking between dies, as opposed to the forgeries, 
which, with one exception, were made by casting only 
Analyses indicated that the coms were sometimes 
made from nearly pure silver, and sometimes copper 
was added ‘The forgeries contained copper, and in 
two casés, zinc —H J Gough and H L Cox The 
mode of deformation of a smgle crystal of sılver A 
single crystal of suver has been tested under altern- 
ating torsional stresses with the especial object of 
studying the formation of twin bands Throughout 
the tests, however, no definite twm markings were 
observed, although the surface of the specimen was 
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“ential ’ method which shows up small, abrupt changes 


in the electrical resistance of alloys at the tempera- 
tures at ‘which they occur is also described —T P 
Hoar and R K Rowntree A note on the silver-rich 
aluminium-silver alloys above 600° © Aluminium 
of high purity and the combined use of thermal and 
mierographie analysis make possible certain modifica- 
tions m the previously existing diagram 


PARIS 


Academy of Sciences, Feb 9 —Molliard The 
relations existing between the various organic acids 
elaborated by Sterigmatocysiis nigra In cultures 
contaming insufficient mimeral salts, both gluconie 
and citric acids are formed as oxidation products of 
the sugars Both can serve as food material for the 
mould, kut citric acid 18 not formed from gluconic 
acid —-Paul Marchal Muicropterism and seasonal dı- 
morphism in Trechogamma —Andre Blondel The 
rationalisation of the electromagnetic equations — 
M de Sparre Concernmg Foucault’s pendulum 
Remarks an a communication of Charron —Armand de 
Gramont was elected a free academician 1n succession 
to the late Achille Le Bel —A Buhl Conoidal propa- 
gations ın wave geometry Waves derived from the 
ellipsoid —Jean Capoulade Green’s harmonic func- 
tion of a domain of revolution —Jean Pierre Robert 
Mediation and metaharmonic functions — Georges 
Calugaréano A generalisation of Borel’s theorem 
on meromorph functions —L  Tchakaloff The 
interval of variability of g in the formula 
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—F E Mvyard The realisation of mechanisms with 
pure rolhnz- -Paul Le Rolland A resonance method 
far measiiing rigidity and testing the stability of a 


A new system of units 
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of nitrocellulose Duscussjon of the results of X-ray*| disjunction creases with X-ray dosage at first, but falls 


studies of nitrocellulose —Mlle O Hun  Contribu- 
tion to the ebulhoseopie study of the complexes 
formed by the cadmium halides and the corresponding 
alkaline halides —Augustin Boutaric and Jean Bou- 
chard The influence of light on colloidal solutions 1n 
fluorescent media The rôle of antioxygens —Maurice 
Auméras The specific heats of solutions of sodium 
sulphate —N Slomnesco The decomposition of 
carborundum by a mixture of nitric and hydro- 
fluoric acids —P Cordier The dibenzylsuccinic 
acids —A Mavrodin The action of ethylmagnesrum 
halides on ethyl diethyleyanacetate —V  Hasenfratz 

Nativelle’s digitalme and digitoxm —Jean Lacoste 

Stratigraphical notes on the southern Rif (Moulay Bou 
Chta region) —Bogdan Varitchak Remarks on the 
distribution of the cytome at the moment of zoo- 
spore formation —L Margailan The oil of Wrightra 
annamensis, an oi resembling castor ol This oil 
strongly resembles castor oil m physical and chemical 
properties, there 1s one point of difference, the 
Wrightia oil is much more soluble in hght petroleum 
ether —J] Mullot The comparative anatomy of the 
middle cephalo-thoracic intestine m the true spiders — 
A B Chauchard and 8 Kajiwara The relation of 
the chronaxies of antagonists ın. narcosis produced by 
compression of the brain —Georges Bourguignon and 
Socrate Eliopoulos The action of 10dine, calcium, and 
magnesium ions on the oscillometric index and the 
arterial pressure in trans-cerebial-dielectrolysis —-R 
Marcille An apparatus affording piotection against 
toxie gases — Charles Richet Remarks on the pre- 
ceding communication 


WASHINGTON, DC 


National Academy of Sciences (Proc , Vol 16, No 11, 
Nov 15)—Wiliam Hovgaard (1) Th- d 
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off eventually, when the fertihty of treated flies also 
dechnes —L J Stadler Recovery followmg genetic 
deficiency m maize Recovery of an ‘inactive’ gene 
has been observed equally m X-rayed and untreated 
materal —Walter M Nielsen Magnetic analysis of 
negative 10ns 1n mercury vapour Electrons from a ' 
tungsten filament are projected parallel to a magnetic 
field of 100 gauss, mereury vapour passes up the 
discharge space and ions are produced by a beam of 
electrons Positive or negative ions are ' pulled out’ 
by an accelerating potential and analysed magneti- 
cally Evidence was found of negative ions at pres- 
sures of the order of 10-4 mm of mercury —Hugh L 
Dryden and George C Hill The pressure of the wind 
on large chimneys An experimental chimney-stack, 
10 ft m diameter and 30 ft high, was erected on the 
roof of one of the US Bureau of Standards buildings 
and wind pressures measured at twenty-four stations 
round the circumference at a single elevation about 
two-thirds of the height from the base Arrangements 
have been made for similar observations on a new 
chimney at the Bureau Whnd pressure on a chimney 
is a function of the ratio of height to diameter of 
chimney and possibly of surface-roughness It may 
reach laige values locally, but 20 lb per square foot 
of projected area at a wind speed of 100 mules an hour 
iS generally a safe value Experiments on small 
cylnders cannot be used to predict wind pressure on , 
account of the large scale effect —L P Eisenhart 

Projective normal co-ordinates —H S Vandiver (1) 
On the norm-residue symbol in the theory of cyclo- 
tomie fields —(2) On the second factor of the class 
number of a cyclotomic field —E T Bell Periodic 
coe series —H F Bohnenblust-- N~a on emo 

ant ^- i 


agreement with the maximum resuiveu suour o2) 
law The choice of silver as & suitable material for 
the study of the formation of twin bands under 
applied stress was made on the grounds that in the 
aggregate form silver 1s known to twin very readily 
—C H M Jenkins Some properties of metallic 
cadmium By maimtammg cadmium cold during 
rolling, the material produced possesses properties 
markedly different from metal which 1s allowed to 
warm during this process In the short-time tensile 
tests, worked material 1s stronger than cast material, 
but under prolonged stress the cast alloys are mferior 
to rolled samples Microscopic exammation was also 
undertaken on the various materials produced The 
X-ray examination of samples of hot- and cold- 
worked cadmium does not indicate an allotropic 
modification at room temperature and ordinary 
pressures, but there are marked differences m pro- 
perties, which suggest a preferred orientation —P J 
Durrant The constitution of the cadmium-rich 
alloys of the system cadmium-silver The con- 
stitution of the alloys of cadmium and silver from 
J to 40 per cent by weight of silver has been re- 
nvestigated by the methods of thermal and micro- 
xraphic analysis The hquidus consists of four 
smooth curves which intersect with peritectic hori- 
'ontals at 343°, 592°, and 640° © In the solid state 
she system gives rise to the following solid solutions 

1) extending from 0 to 6 per cent by weight of silver , 
2) extending from 18 to 33 5 per cent by weight of 
silver, (3) extending from 36 2 to 39 per cent by 
weight of silver —D Stockdale The solid solutions 
af the copper-silver system The mutual solubilities 
of copper and silver have been determined, chiefly by 
ihe method of examining quenched specimens under 
she microscope As this method fails at low tem- 
oeratures, further mformation about the position of 
ihe phase boundaries was sought by measuring the 
slectrical resistance of quenched wires A ‘ differ- 
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Discussion of a recent cu. 

on the same subject —Vernotic 

of assuring at any moment a sufficient auu 
thermal isolation with a solid insulating materal 
The loss through the insulating material is only 
relatively small when the steady state 1s attained 
At any given moment, the loss depends not only on 
the temperatures, but also on the variation of these 
temperatures with the tıme —L Dubar  Rectifying 
elements with copper oxide By mucrographic 
analysis, Félabon has shown that the oxide layer of a 
copper oxide rectifier ıs essentially non-homogeneous 
and consists of a relatively thick and semi-conducting 
layer of cuprous oxide holding some cupric oxide in 
suspension, this layer being separated from the copper 
by a very thun semi-insulating skin of nearly pure 
cuprous oxide The electrical properties of these 
layers have been studied separately, and the results 
are in agreement with Pélabon's hypothesis —Th V 
Jonescu and C Mihul ‘The dielectric constant and 
the conductivity of ionised gases —]ean Louis Des- 
touches The capture of electrons by positive ions 
Contrary to the views expressed by Rutherford, the 
results obzained show that the phenomenon of capture 
of electrons 1s the same whatever may be the relative 
velocity of the 10ns and electrons —J Peltier The 
exploration of ferromagnetic bodies of revolution by 
the use of rotating fields —] Gilles The dispersion 
of internal energy at the quadruple and triple terms 
3sP, 3pP, 3p D,1n the spectra of the elements carbon, 
nitrogen, oxygen, and fluorme at different degrees of 
10nisation — Pauthenier and Bart The double refrac- 
tion of safrol Safiol, whether of commercial quality 
or careiully purified, shows no residual double refrac- 
tion m erther constant or alternating fields This is 
not in agreement with the results of Leiser —Des- 
maroux and Mathieu Remarks on the structme 
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of integration and 
p moses continuity, an expression, 
the lmit of elastıcıty, 1s obtained for the 
Stress distribution in the case of a bar connected to 
another structural member subject to simple tension 
or compression —(2) The stress distribution 1n welded 
overlapped jomts —H Diamond and F W Dunmore 

A radio system for bhnd landing of aircraft m fog 
(see NATURE, Feb 14, p 252) —Theodore Theodorsen 

A sensitive mduction balance for the purpose of detect- 
mg unexploded bombs A power coil produces a field 
and the fluxes through two pick-up coils are compared 
The field 1s considered to consist of the undisturbed 
power field and the superimposed field induced in the 
hidden object, the latter 1s detected by the pick-up 
system A small 500-cycle generator ıs used — 
Frederick D Rossini The heat of formation of water 
The ealorimeter was surrounded by a constant tem- 
perature jacket and contained a measured quantity 
of water, a temperature measuring device, stirring 
mechanism and a reaction vessel for burning the 
gases at constant pressure, and a heating coil The 
thermal energy liberated by combustion of oxygen 
and hydrogen to form a measured mass of water 1s 
compared with that hberated by a measured quantity 
of electrical energy Thus the results depend on the 
determination of a mass of water formed and a 
quantity of electrical energy passed The heat of 
formation of one mole (18 0156 gm ) of liquid water 
found is 285,890 + 40 absolute joules or 68,313 + 10 
gm cal (15?) — Horace S Isbell (1) Crystalline 
alpha and beta methyl-d-gulosides — (2) The rng 
structure of mannose —M Demerec and J G Farrow 

(1) Non-disjunetion m the X-chromosome in Droso- 
pula virilis —(2) Relation between the X-ray dosage 
and the frequency of primary non-disjunetions of 
X-chromosomes in Drosophila virs Primary non- 
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method of obtaming normal representations for a pro- 
jective connexion — Tracey Yerkes Thomas On the 
unified field theory (1)  Eunstein's theory introduces 
the possibility of distant parallelism into the scheme 
of Riemannian geometry , m each point of the under- 
lying continuum of space and time, there 1s a local 
Cartesian co-ordmate system ın which the Pythagori- 
can theorem ıs satisfied These systems are determined 
by four mdependent vector fields Subject to certain 
conditions, a system of sixteen wave equations 1S 
constructed to represent the combmed gravitational 
and electromagnetic field —Marston Morse The 
critical pomts of a function of n variables 
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Geological Survey Department ‘anganyisa Territory Short Paper 
No 6 A Note on the Geology of the Country around Tendagaru, Lindi 
District By Dr John Parkinson Pp 164-7 plates (Dar es Salaam ) 2s 

Canada Department of Mines Geological Survey Memoir 1684 
Geology of Southern Alberta and Southwestern Saskatchewan By M 
Y Willams and W S Dyer (No 2244) Pp m.-r1604-5 plates 
Summary Report, 1928, Part C (No 2218) Pp 115 Summary Report, 
1929, Part A (No 2251) Pp 319 Summary Report, 1929, Part C 
(No 2250) Pp 50 Economic Geology Series, No 8 Zine and Lead 
Deposits of Canada By F J Alcock (No 2229) Pp vu+406+8 
plates 75cents (Ottawa F A Acland ) 

Department of Agriculture, Straits Settlements and Federated Malay 
States Scientific Series, No 4 The Bionomics and Control of Lepto- 
corisa acuta Thunb, with Notes on other Leplocorisa spp By G H 
Corbett Pp u+40-+7 plates (Kuala Lumpur) 1 dollar 

Southern Rhodesia Geological Survey Bulletin No 17 The Geology 
of the Country between Gatooma and Battlefields By A M Macgregor 
Pp 144+13 plates (Salisbury ) 4s 9d 

Department of Health for Scotland Furst Report of the Scottish 
Advisory Committee on Rivers Pollution Prevention 1 Summary of 
the Law relating to Rivers Pollution Prevention, 2 The River Tweed 
and its Tmbutaries Pp 58 (Edinburgh and London H M Stationery 
Office) 1s net 

Proceedings of the Society for Psychical Research 
February Pp 347 373 (London) 2s 6d 

South Australia Annual Report of the Director of Mines anc 
Government Geologist for 1929 Pp 8 (Adelaide Harrison Wer ) 
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Birth Control and Human Biology 


EW subjects are of greater social significance, 
or have aroused more violent opposition in 
recent years, than that of birth control Since 
Dr. Marie Stopes started her energetic campaign 
ten years ago, she has had to contend with much 
musrepresentation, together with calumny from 
certain ecclesiastical quarters It 1s gratifying to 
know, therefore, that on Mar 17 a large and 
distinguished company assembled at the Ritz Hotel 
to congratulate her upon the success of her pioneer 
work for the benefit of the human race through 
the positive control of conception A further 1n- 
dication of the growth of public opmion on the 
subject of birth control ıs given by the 1ecent 
announcement from the Ministry of Health that 
contraceptive advice may be given in clinics 
controlled by local authorities, when 1t 1s desirable 
i the interests of health 
The society founded by Dr Stopes has the 
title ‘‘ Constructive Birth Control " and she rightly 
insists on the word ''eonstiuctive" By this 
Dr Stopes means that her aim is not only 
to prevent children bemg born to poor and un- 
healthy parents, but also to bung the joys of 
parenthood to sterile couples who desire children 
and have the means to support them This part 
of the work of ** Constructive Bu th Control " must, 
however, always constitute a very small proportion 
of the whole, by far the greatest task 1s that of 
preventing undesirable births 
Now, the means of preventing bu ths—leaving out 
the ilegal and dangerous method of abortion— 
resolve themselves ın two categories, namely (1) 
Bathe dehiscence of the eggs, and (2) 
ectruction of the spermatozoa 
s of the latter kind 


to many people 
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may be said in the interests of clear thinking and 
accurate history Whatever weight there may be 
in these objections, they derive no support what- 
ever from the recorded sayings of the Founder of 
Christianity or from those writings of His gieat 
apostle Paul which are most widely accepted as 
genume For, from the sayings of Jesus and the 
writings of Paul, 16 1s clear that both held the 
view that the present order of Nature would be 
terminated after a brief period of about forty or 
fifty years and be replaced by a supernatural order 
miraculously introduced from heaven, which would 
estabhsh the “kingdom of God ’, in which there 
would be “neither mairying nor giving 1n mar- 
rage" In the meantime, marriage was legal as a 
concession to the flesh , but ıt was futile and. “ 1t 
remaineth that those with wives should be as those 
‘that had none ” With an outlook on hfe and the 
future of the world so totally different from our 
modern one, the question of the necessity of birth 
control could never have presented itself to eaily 
spiritual teachers 

Dr Stopes was led to advocate buth control 
from observation of the misery, pain, and disease 
caused by the overbreeding of the poor Many 
ladies of great refinement and initial prejudice 
against birth contiol have been driven to the same 
conclusion as Dı Stopes, from the same cause In 
her book, “ The First 5000 ", Dr Stopes has given 
heartbieaking accounts of women looking lke old 
hags at the age of thnuty-five, never free from 
pain, having forgotten what normal good health 
means, who, when examined in her clinic, have 
been discovered to be suffermg from displaced 
wombs, lacerated cervices, and other injuries 
women frequently had histories otg 
ments often resulting in Sí 
from the condition 
to see how any 
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This deterioration was not due to any inherent 
differences in the germs, for when, as in some 
eases, one or two children died in eaily infancy, 
the next surviving child was actually stronger than 
the last one, showing that the real cause of the 
deterioration was the exhaustion of the mothe: 
But, however important these humanitarian con- 
siderations may be, and however much all kindly- 
disposed persons must sympathise with Dr Stopes 
in her fight against misery and pain ın her own sex, 
there are biological argumgats in favour of birth 
control which enormously outweigh the philan- 
thropic ones and 1n our opinion erect the question 
of birth control into the most urgent and 1mportan 
problem of modern times 

Dr Elton, in his charming text-book on “ Anima 
Ecology ", puts the problem most clearly by point 
ing out that if the nufübers of a species are td 
remain constant, the number of offspring which 
suivive their parents must not exceed two But 
every known species produces far more offspring 
than this Suppose now the conditions of the 
environment to become temporarily more favout- 
able and that three children survive each pau 
of parents This would mean an increase in the 
population of 50 per cent ın one generation If 
we represent the original population as 100 and 
the same increase continued tor another generation 
the population would increase by 50 pei cez 
150 that 1s, ıt would reach the figure g 
be more than doubled 1n thy | 
easily seen that 1n these 
of the species would rj 
of a plague , and, as 
a mad impulse to 7 
pidly breeding 3 
tA 
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babyhood, so that what had increased was not the 
buth-rate but the survwal-rate 
Now, all these phenomena, namely, an increase 
in sut vival-1ate, the consequent abnormal increase 
in population, and mass migration have occurred 
time and again ın the human race They are con- 
sistently ignored because, man being a slower 
breeder ‘than most animals, they occur at long 
intervals and several generations may elapse 
without their making themselves felt During 
Classical and Middlg Ages there were breeding 
giounds of hardy, virile races from which swarms 
of young men issued forth to plunder their civilised 
neighbours | Sometimes these swarms developed 
into mass migrations, bringing women and children 
with them Such breeding grounds were the lands 
surrounding the Baltic, the peninsula of Arabia, 
and the steppes of cential Asia Quite obviously, 
all three regions were incapable of supporting an 
increasing population; and when the alternatives 
staivation ori migration were presented to them, 
the sturdy inhabitants invariably chose the latter 
Nothing more terrible than the Tartar invasions of 
Mesopotamia, Sy11a, and Egypt has occurred during 
human history It may be argued that with the 
perfection of modern weapons and modern trans- 
port such dangers have become things of the past 
That ıs partly true, civilised countries aie no 
longer hkely to be overrun by hordes of hungry 
barbarians But the cause of these invasions, 
the tension of an ever-incteasing population, con- 
tinues to operate and will certainly produce dis- 
turbances almost equally as formidable as the 
Tartar invasions 
Ii we take our own epv^try, we find that 1n 
1600 the population of ER’ {nd and Wales was 
about 5,000,000, in 1700 K% vas 5} millon, m 
1800 ıt was 9,000,000, and ın 1900 ıt was more 
than 30,000,000 The enormous increase in the 
nineteenth century is usually ascribed to the 'in- 
dustrial revolution’ that ıs, the intioduction of 
machinery driven by steam for manufacture ‘This, 
it 1s argued, provided far more openings foi employ- 
ment, and consequently the poor produced more 
children But Miss Buer (‘‘ Health, Wealth, and 
Population—the Early Days of the Industrial 
Revolution ") shows that this 1s a mistaken de- 
duction The increase ın population began before 
the ‘revolution’ the birth-rate did not increase 
-to any marked extent, but the survwal-rate increased 
owing to the introduction of vaccination, modern 
sanitation, and a purer water supply From 1880 
onwards, the birth-rate began to fall, owing to 
the introduction of birth control methods amongst 
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the well-to-do, but until the present day 1t 1e- 
mains undiminished amongst the lowest and 
least-skiled section of the population By our 
grandmotherly system of doles, maternity benefit, 
ete we aie doing our best to encourage ıt 
Forty yeais ago, this section of the population 
bred as 1t does now, but the great majority of 
the childien died To-day, however stupid, they 
survive and constitute an moreasmg proportion of 
the future nation 

Before the War, the increase ın population was 
to a considerable extent relieved by emigration to 
the Dominions and the United States To-day 
that door 1s closed , the United States will admit 
annually only a small quota, and the Dominions, for 
the present atleast,none England at the moment 
resembles a steam-boiler with an increasing pressure 
and no safety-valve In Italy, Signor Mussohni 
is encouraging large families with the view of n- 
creasing the importance of the Itahan nation By 
his skilful development of the natural resources 
of Italy, room 1s at present bemg made for the 
increase But ıt is obvious that this process will 
soon reach its limit, and then Italy will become 
another dangerous centre of tension 

The iecent census of India revealed that an 
inerease in the population from 320,000,000 to 
350,000,000 has taken place m ten years The 
Indian peasant always lives on the barest mini- 
mum of subsistence, which is all that can be 
wrung from his small plot of land It makes one 
shudder to think of the intensification of that dull, 
sordid struggle and the consequent miser y involved. 
in the necessity of feeding 30,000,000 extra mouths 
A distinguished Anglo-Indian friend once told us 
that 1n one of the islands of the Ganges delta three- 
quarters of the population were wiped out by an 
inundation , ten years later that island was dis- 
tinguished by 1ts prosperity over all the other parts 
of the delta No wonde: some cynics sigh for the 
good old days when, at inte1 vals, life was diversified 
by plagues and mvasions which produced tem- 
porary excitement and discomfort and relieved the 
pressure of population This pressure 1s one of 
the results of Biitish rule and British humanitarian 
sentiment. 

Humanitaiian sentiment acting ın ignoiance of 
the laws of biology 1s a most dangerous thing and 
produces devastating results Compulsory birth 
control seems to us to be the only remedy capable 
of averting these results Truly, though hardness 
of heart be given divine condemnation, Nature 1s 
equally severe on stupidity and wiltul ignorance 

E W MAGCBRIDE 
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The Rise and Growth of Applied 
Entomology 


Smithsoman Miscellaneous Collections Vol 84 
A History of Applied Entomology (somewhat 
Anecdotal) By L O Howard (Publication 
3065) Pp vi1+564+51 plates (Washington, 
DC Smithsonian Institution, 1930 ) 


HE title of this volume suggests a severely 
technicalcontribution Itis,infact,atechnical 
contribution, but one leavened with anecdotal and 
humorous facts and foibles respecting personalities 
that figure in its pages It traces the rise and 
growth of applied entomology very largely through 
the lives of those whose efforts have built up the 
subject The document before us 1s, 1n consequence, 
of a very human interest, and ın 1ts author we have 
the doyen of the world's economie entomologists 
Dr Howard's long career as Cluef of the United 
States Bureau of Entomology renders him excep- 
tionally well qualified for the task of writing this 
book Probably no one else has established so 
many personal contacts with entomologists from all 
over the world His own travels, so often over 
North America and mto Mexico, and in many 
Kuropean countries, have enabled him to learn 
much about conditions first-hand Further, Dr 
Howard’s office in Washington has long been the 
Mecca of all entomologists who sought to widen 
their experience by visiting such American organisa- 
tions as he advised In his retirement he has made 
good use of his time by placing on permanent record 
a rich harvest of facts and 1mpressions gleaned from 
innumerable sources . 

This volume 1s largely divided up geographically 
into separate parts and, as stated 1n the preface, 1t 
is not a history of the strict, modern, documented 
type In PartI (pp 9-198), Dr Howard traces the 
various factors and influences that have led to the 
great development of his subject m North America 
Much is related concerning the lives of the early 
American exponents of economic entomology, their 
individual traits and how each person influenced 
the trend of events A good deal is told about 
individuals and circumstances which we do not 
recollect having seen ın print before As isolated 
reminiscences these records are merely interesting, 
but when woven into an historical fabric of this 
kind, they help to recast a proper perspective of 
times now gone by Dr Howard extends just 
praise where 16 1s due, yet the foibles of mdividuals 
are not overlooked, and he manages to incorporate 
much that is entertaiming in an anecdotal way 
Individuals make institutions, and among the latter 
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the leading State, Federal, and non-official organ- 
isations are explained and them developments 
followed 

The inauguration of journals and of societies 
comes in for its share of recognition, and their 
metamorphoses are followed up to the present day 
The teaching of economic entomology, from its 
early beginnings up to the great modern schools at 
Cornell and elsewhere, 1s recounted teachers and 
their methods are characterised, while, here and 
there, something pertaining tg their audiences finds 
expression ‘The major campaigns of msect control 
in the United States are discussed 1n an interesting 
and informal manne: quarantine and other acts 
come 1n for historical record and their consequences 
clearly indicated Public expenditure, political 
events, and also the salaries of entomologists, all 
come under review Canada and Mexico find their 
due places 1n this section of the volume An ex- 
ceptionally full account 1s given of applied entomo- 
logy in Mexico, possibly because ıt 1s so little known, 
and here 16 seems perhaps a little anomalous that 
the more extensive, and older, developments in 
Canada are discussed in the same number of 
pages 

Dr Howaid concludes that the enormous damage 
incuried by insects demands many more men to 
cope with ıt ın America, even more than in any 
other part of the world “Surely”, he says, 
“ we appreciate thei need more than any other 
country And that ıs the reason why the United 
States stands at the head 1n applied entomology " 

Part II (pp 201.336) deals with European 
countries It opens with sections on the early 
writers and their wog, and then passes on to discuss 
at length the fecta the entry of the Phylloxera 
on to the Contmen# It would seem, Dr Howard 
says, that this pest proved a blessing 1n disguise, for 
the reason that serious work 1n applied entomology 
originated very largely in some countries as the 
result of the check to viticulture administered by 
this insect He then proceeds with his main sub- 
ject, taking 1t country by country The early 
struggles that applied entomology underwent m 
order to obtain recognition 1n the British Isles are 
admirably followed When we come to later 
developments, we find an appreciation of the work 
of the Imperial Bureau of Entomology, and due 
compliment is paid to the world-wide value of its 
publications Reference will also be found to the 
influence of the Development Commission, the 
Empire Marketing Board, Carnegie studentships, 
and other organisations that have tended so much 
to the furtherance of the subject 
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In dealing with France, the development of the 
State organisations 1s traced, and a special section 18 
devoted to personalia with respect to the savant 
Paul Marchal and the outstanding work accom- 
plished by him Similarly, when we come to Italy, 
we find just tribute paid to F Silvestri, who 1s, 
perhaps, the most learned and experienced general 
entomologist to-day The accounts of develop- 
ments in Russia and Poland are particularly en- 
hghtening, and Dr Howard’s visits to both these 
countries have enabled him to garner information 
from personal experience So each country 1s taken 
seriatim, and there are not many that our author 
has not visited at one time or another, often on 
several occasions He ıs thus able to impart much 
that is both interesting and significant respecting 
its leading applied entomologists ın every story 
Even Cyprus, its problems, and 1ts young Govern- 
ment entomologist find a place in this section of 
the volume 

Parts III to VI (pp 339-462) are concerned 
respectively with Asia, Africa, Australasia, and 
Central and South America Here, a good deal that 
1s unfamiliar 1s placed on record, and many httle- 
known persons are brought into the limelight and 
their services appraised Most of us know little as 
to what has gone on 1n Uruguay, Guam, or Haiti, 
foi example, but Dr Howard has dispelled this 
ignorance with many interesting facts respecting 
both persons and institutions ın such parts of the 
world 

Pait VIL (pp 465-545) 1s mainly concerned with 
the growth and development that medical entomo- 
logy has undergone during the last fifty years Dr 
J. Howard's own early medical traiming has given him 
a lien towards this aspect of insect contro] By 
means of his writings and his personal influence, he 
has done inestimable service 1n making discoveries 
widely known, and in moulding American public 
opinion into realising the menace of insect-borne 
diseases This part of the volume 1s rich im per- 
sonala, and we find therein many reminiscences 
of such leaders as Ross, Blanchard, Grassi, and 
- others, too many for separate mention — Biological 
control, also, has 1ts place 1n this part the history 
of the practical utilisation of parasitic and predatory 
insects 18 traced, and what has been achieved by 
way of biological control m different countries re- 
counted The three concluding sections of Part VII 
are short but to the pomt In one, the growth of 
the appreciation of applied entomology by other 
scientific workers 1s discussed and analysed This 
is followed by a numerical comparison of apphed 
entomological literature that has emanated from 
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different countries, and 1t appears that, in less than 
fourteen years, no fewer than 23,430 papers and 
books on the subject have appeared in the world ! 
Finally, Dr Howard has some cogent remarks 
on the future outlook for the control of insect 
pests 

At the end of the volume are 51 half-tone plates 
which contain about 250 portraits of applied 
entomologists who have contributed, or aie still 
contributing, to the advance of their subject The 
originals of many of these are 1n the unique collec- 
tion that Dr Howard has gathered together and 
filed in Washington over a long period Many 
visitors from afar have faced the camera at his 
instigation, but few realised that they were des- 
tined to feature ın the present volume! Follow- 
ing the plates ıs an 18 pp index listing more 
than 5000 names of individuals that are men- 
tioned m the text of this volume: all, 1n some way 
or other, have exercised influence upon applied 
entomology 

We must conclude this notice by extending our 
gratitude to Dr Howard foi giving us quite a 
monumental volume It 1s one wherein his own 
immutable personal touch has imparted to it a 
character not only unique and entertaining, but 
also of enduring interest as an historical record 

A D Ins 





Scientific Aspects of Disarmament 


Scientific Disarmament a Treatment based on the 
Facts of Armament By Victor Lefebure Pp 
320 (London Mundanus, Ltd , 1931) 5s net 


N the numerous discussions on disarmament 
duiing the last twelve years, the ethical and 
moral aspects have been emphasised out of all 
proportion to the other factors The moral aspect 
of war has been debated for centuries, but has 
essentially no relation to the problem of disarma- 
ment as 16 presents itself to-day Even if we take 
the Quaker pomt of view, we cannot afford to 
wait for the spiritual conversion of whole nations, 
eihsed and uncivilised, to the same doctrine of 
non-violence There 1s nothing im history which 
justifies our relying upon such a transformation 
for the solution of an urgent and acutely dangerous 
problem It is indeed this failure to visualise 
disarmament as essentially a practical problem for 
our own generation that has led to so much dis- 
sipation of genuine moral support into sterile and 
unprofitable channels Had the energy diffused 
among a score of peace societies of one type oi 
other been concentrated in definite support and 
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constructive criticism of the efforts of the League 
of Nations in this field, there would undoubtedly 
have been far greater advances towards disarma- 
ment  Asitis, our failure to grapple with the facts 
of disarmament still allows politicians, embarrassed 
by the conditional disarmament of Germany unde: 
the Treaty of Versailles but unwilling to make a 
positive contribution themselves, to find an easy 
refuge 1n moral and economic platitudes 

Disarmament presents itself at the moment as 
essentially a political and a technical problem, and 
on the whole the emphasis is on the technical aspect 
The extent to which the Pact of Paris has changed 
the fundamental situation is as yet scarcely per- 
ceived, and once the logical sequence of the fact— 
the renunciation of neutrality—has been publicly 
recognised by the Great Powers, the political situa- 
tion should no longer offer any real obstacles to pro- 
gress Indeed, the acceptance of this principle by 
the United States of America would probably be 
decisive 

On the technical side, it 1s significant that the 
study of disarmament which has aheady been 
carried out by the League of Nations has demon- 
strated that disarmament 1s a practical proposition, 
and discussion now centres not on the possibility 
but on the mechanism of disarmament To this 
discussion, Major Lefebure’s volume makes a con- 
tribution of fundamental importance Duisarma- 
ment 1s largely a technical matter Its successful 
treatment depends on the impartial analysis of all 
the relevant facts The failure o1 halting progress 
of most efforts ın the field of disarmament has been 
mainly due to failure to visualise clearly the main 
objective, and as a result to treatment of the 
problem in fractions ‘Scientific Disarmament ” 
gives us essentially a projection of scientific method 
into the disarmament problem—the application 
of those principles of observation, analysis, and 
deduction upon which are based all the advances 
of pure and applied science 

Starting with the assumption—to-day a definite 
principle of international policy—that we can no 
longer afford to settle ou1 national disputes by war, 
Major Lefebure views disarmament as essentially 
the problem of securmg sufficient periods of time 
free from hostihties for the success of the alterna- 
tive methods of peaceful settlement Before any 
practical steps canbe taken, a really thorough and 
unformed exploration of technical disarmament 
must be undertaken, and the main purpose of the 
book 1s to urge the necessity of such an vestigation 
Without ıt the efforts of the Disarmament Con. 
ference, to be held in 1932, are likely to be fruit- 
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less, and failure of such a world conference would 
seriously prejudice the cause of disarmament for 
years 

Ten years ago, in “ The Riddle of the Rhine " 
Major Lefebure established the vital relation 
between chemical warfare and industry, and ex- 
posed both the fallacy of a disarmament policy 
which ignored the new agencies of war, and the 
futility of the abolition of chemical warfare without 
the elaboiation of definite measures of control 
Industrial developments during the last decade have 
reduced some of the disparity between the chemical 
industries of the Great Powers, but ın the discussions 
on disarmament chemical waifare has received 
cursory or only sentimental treatment In spite, 
however, of the intricate relations between the 
various agencies of chemical warfare and chemical 
industry, the conceptions of armament potential 
and of conversion lag operate as effectively as in 
other fields If our normal productive capacity 1s 
sufficiently low, the time chaiacteristics of the 
production of armaments of every type involve a 
delay of anything from six to eighteen months, 
which ienders quantity limitation a feasible and 
valuable disarmament measure Great stocks of 
war chemicals used ın industry have no meaning 
foi war unless the appropriate containers or chemical 
weapons have been designed 

The soundness of this argument will be appreciated 
by all who have been concerned with industrial 
development or expansion, but the question of type 
1s equally important The facts advanced by Major 
Lefebure indicate that agreement on the types of 
armament to be retained and limited, and the sup- 
pression of all other existing types, 1s also an essential 
condition of efficient disarmament The existence 
of private manufacture and traffic ın aims appears ' 
to be inconsistent 1n a genuine scheme for disarma- 
ment Even an investigation such as that con- 
templated by Major Lefebure, however, will require 
much publicity and very emphatic support from 
publ opinion before its recommendations on these 
questions of armament types, the traffic and manu- 
facture of arms and of combatant conversion 
involved in the conscription issue, are accepted 
m the face of opposition which can well be ım- 
agined 

A significant fact in the history of armaments 1s 
the failure of military authorities to recognise the 
importance of new types of armament The extent 
to which chemical warfare dominates the armament 
field 1s even yet not generally realised, and it 1s 
doubtful whether even military or naval opmion 
appreciates the degree to which the new agencies 
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of war have increased not only its deadliness but 
also the difficulty of forecasting 1ts issue Security 
1s now conditional upon disarmament In such 
circumstances, uninformed action may create an 
invisible dispaiity of armament which may lead to 
war through encouraging some nation to believe 
in the possibility of 1ts overwhelming success The 
only disarmament policy which can hold out any 
hope of success 1s one based not on opinions but 
on scientific investigation of the facts which can 
be ascertained, and on scientific control of the 
critical technical factors involved Until such a 
scientific policy has been elaborated, the political 
factors are largely irrelevant Once in possession 
of a scientific policy that 1s technically sound, the 
hitherto ineffective moral and ethical forces can be 
marshalled to overcome any lingering opposition 
in the political field 

We may admit that the application of science 
has made warfare too dangerous an instrument to 
be used in national policy, but 1t 1s equally true, 
as Major Lefebure 1eminds us, that science holds 
the key to disarmament The problems of control 
aie not insoluble and will yield to treatment along 
scientific limes The elaboration of a scientific 
disarmament policy 1s a task m which scientific 
workers can help, and ıs urgent and essential if 
civilisation. 1s to 1egain control over tbe destructive 
poweis released by the application of scientific 
discoveries A study of disarmament 1s an integral 
part of that scientific study of international affairs 
through which alone can ultimately evolve the 
logical requirement of the Pact of Paris—a science 
of peace 





Positive Rays 


Canalstrahlen Von E Goldstein (Herausgegeben 
von E Gehrcke)  (Ostwalds Klassiker der 
exakten Wissenschaften, Nr 231) Pp iv- 
86 (Leipzig  Akademische Verlagsgesellschaft 
mbH,1930) 480 gold marks 


HIS selection of the late Prof Goldstein’s 
papers, on positive rays and the cathode glow, 
is 1eprinted with only two trivial alterations, both 
due to Goldstem himself One cannot but admire 
the accuracy of his observations, especially ın the 
first paper (1886), the ultimate outcome of which 
is now the mass-spectrograph and the two main 
methods—Brose’s and Stark’s—for the electrical 
resolution of spectra 
At the same time, ıt must be admitted that a 
great deal which Goldstein described has yet to be 
fully explained, in particular, the origm of the light 
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which appears on the cathode surface inside the 
Crookes’s dark space, and the exact nature of the 
curious small bulbs of light which form at a hole 
in the cathode, o1 at its side, when the discharge 
strikes to the back of this electrode Goldstem was 
careful to point out that the former had probably a 
dual origin, some of the rays to which 1t was due 
coming from the cathode and some going towards 
it, but the elucidation of conditions at the cathode 
surface remains one of the major problems 1n con- 
nexion with discharge tubes The position with 
regard to the bulbs ıs also obscure, it 1s known 
that tubes exhibiting them often, if not invariably, 
act as generators of high-frequency oscillations, but 
there 1s no explanation of why this should be so, 
or even a satisfactory electrical description of the 
bulbs, whether they are local concentrations of 
positive rays or local discharges of an arc type 

It 1s interesting to notice that Goldstein gave 
the correct explanation of the repulsion of the dıs- 
charge from the walls 1n the dark space, and of 1ts 
attraction in the negative glow (in the dark space, 
he supposed that the walls acted as an anode, and 
in the negative glow as a cathode), and also that 
he came near to discovering Brown and Thomson’s 
shadow method for finding potentials in the dark 
space The least satisfactory sections of the re- 
punts are those dealing with the ray patterns that 
form on polygonal cathodes, where he has suc- 
cumbed to the temptation, always present in 
discharge work, to spend time on phenomena which 
are rather beautiful and probably not of much 
fundamental importance 

The pubhcation of these papers m book form 1s 
a considerable convenience to anyone interested ın 
research on the glow-discharge, as well as an 
appropriate supplement to von ‘Traubenberg’s 
appreciation of Goldstein in last year’s Die Natur- 
wissenschaften K G E 


Our Bookshelf. 


A History of Modern Culture the Great Renewal, 
1548-1687 By Prof Preserved Smith Pp 
x1 + 672 (London George Routledge and 
Sons, Ltd , 1930) 12s 6d net 


SEEKING as we do in these pages for every manı- 
festation of the new spirit in the conception of 
lustory, we welcome with especial warmth the first 
volume of Prof Preserved Smith's “ History of 
Modern Culture" Here is an author who opens his 
account of the seventeenth century boldly by saying 
that ‘‘ of all the forces moulding modern hfe, science 
has been the greatest It can be shown that all 
other changes 1n society are largely dependent upon 
this " We have just said ‘seventeenth century ’, 
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but the author himself ıs careful to extend his 
limits on the earlier side to 1543, and calls his period 
‘The Great Renewal’, which he thinks we should 
interpose between Renaissance and Reformation 
which precede ıt, and the enlightenment which fol- 
lows in the eighteenth century Whatever we may 
think of this division, ıt has the great advantage 
of mcluding at one end the work of Copernicus 
and Vesalus and at the other the foundation of the 
Newtonian system, with Galileo and his fight with 
the Inquisition 1n the central point 

The sciences thus form the subject of Part 1 of 
the book, the humanities of Part 2, social control, 
which includes education, religion, and law, Part 3, 
while literature, art, and morals find their way 
together into Part 4, called the “ Spirit of the Times " 
This arrangement might, no doubt, be improved, 
and 1t 1s disconcerting to find a full and admirable 
chapter on the arts, to say nothing of hterature, 
inserted as an item ın the ‘‘ Characteristics of the 
Times " ; 

On the matter, the only comment we feel inclined 
to make 1s that Prof Smith looks at the culture or 
eivihsation of his period 1ather too exclusively 
through the eyes of the writers of books and the 
painters of pictures One would like to hear more 
of what the common people did and thought, and 
how they lived and moved 1n the period On this 
side, G N Clark’s recent work on the seventeenth 
century 1s an interesting contrast But as a history 
of thought, Prof Smuith’s book 1s easily the best 
we have seen FSM 


Wit and Wisdom in Morocco a Study of Native 
Proverbs By Dr Edward Westermarck, with 
the assistance of Shereef Abd-es-Salim el- 
Baqqali Pp x +448 (London George 
Routledge and Sons, Ltd , 1930) 25s net 


In this volume, Prof Westermarck completes his 
tiogy on Moroccan customs and 1deas The three 
books, “ Marriage Customs in Morocco " (1914), 
“ Ritual and Belief ın Morocco ” (1926), and “ Wit 
and Wisdom in Morocco ”, are the fruit of nine 
years’ experience of the country and its people, 
spread over a period of three decades In the two 
earlier works, Prof Westermarck showed to what 
advantage he had turned his opportunities for 
observation , from the last we are 1n even a better 
position to judge what a wealth of intimate know- 
ledge of the psychology of the people and of their 
everyday life lay behind his interpretation of 
custom and behef m the earlier studies 

The author has here given the hteral translation, 
with explanatory comments, of a large number of 
proverbs classified under subjects and the text in 
Arabie seript It may be remarked ın passing that 
there are considerable differences between the 
written and spoken language, which the author sets 
forth ın detail An introductory essay deals elabor- 
ately with the form and content of the proverb, and 
discusses at some length 16s significance as an index 
to the character and culture of the people Prof 
Westermarck points out that the Moroccan proverb 
shows very marked traces of the influence of Islam, 
especially in its attitude to women On the other 
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hand, he adds à much-needed word of caution as 
to the employment of the proverb m diagnosing 
the prominence or absence of any given feature 
The fast of Ramadan, for example, 1s not even 
mentioned imn any proverb To conclude that ıt 
was therefore of no importance or significance in 
Morocco would be entirely erroneous, as 1t 18 rigor- 
ously observed 





Collected Geometrical Papers By Prof Syamadas 
Mukhopadyaya Part 1 Pp vin+157  (Cal- 
cutta Calcutta University Press, 1929) 4 
rupees 


THE papers in this collection number ten on plane 
curves and seven on non-Huclidean, mainly hyper- 
bolic geometry The papers of the first group 
include six dealing with such topics as the geo- 
metrical theory of a plane non-cyche are, cyclic 
and sextactic points, and a generalised form of 
Bohmer’s theorem, in which methods of pute 
geometry are employed, in several cases new 
methods of considerable interest In this group, 
there are also four papers on the general theory of 
osculating conics, in which the methods of differ- 
ential geometry are applied in rather a novel 
manner ‘The papers of the second group also offer 
some new features, and amongst a number of 
interesting results may be noted an extension of 
the well-known correspondence between a right- 
angled triangle and a three-right-angled quadri- 
lateral 1n hyperbolic geometry, so as to include a 
regular pentagon The book can be recommended 
to all who are interested in geometry, whether 
Euclidean or not, and wish to learn something of 
the progress of geometrical studies in Indian 
universities 


The Papyrus Ebers ‘Translated from the German 
Version by Cyr] P Bryan Pp xl+167+8 
plates (London Geoffrey Bles, 1930 ) 10s 6d 
net ` 


LzsT intending readers may be disappointed, we 
hasten to inform them at the outset that this 
book 1s not a translation m the usual sense of the 
German version of the famous medical papyrus 
obtamed in Egypt by Ebers ın 1870 — It 1s, 1n fact, 
a running commentary with a selection only of 
some of the medical formule or presciiptions taken 
from “the oldest book in the world "—it dates 
from 1500 B c—and classified according to their 
subject matter diseases of the alimentary system; 
minor medicine, minor surgery, the urinary 
system , diseases of women, of the skin, eye, ear, 
nose, and throat, and so forth Ina few cases only 
does the author quote the magical invocations 
which played such a prominent part in the healing 
art of ancient Egypt 

Nevertheless, the prescriptions themselves are a 
remarkable collection, as exemplifying the curious 
and bizarre forms assumed by the magical idea 
The chapters containing the actual prescriptions 
are preceded by others which deal with the age, 


` history, and form of the papyrus, the pharmaco- 


poia, the mineral, plant, and organic materials 
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used, and the relations of the gods to disease 
Prof Elhot Smith has contributed an introduction, 
in which he briefly reviews the progress of the study 
of the pathology of ancient Egypt, to which he 
himself has made no small contribution during 
the last thirty years, and, secondly, points out the 
value of the Ebers papyrus as a basis for the com- 
parative study of folk-medicine, quoting as an 
example the use of the mouse in folk-healing 
which 1s found in ancient Egypt and survives in 
England to-day 


Differential Equations By Di Forest Ray Moulton 
Pp xv+395 (New York ‘The Macmillan Co , 
1930) 24s net 


Dr Moutton’s book is written on a novel plan, 
in so far as no attempt 1s made to cover the whole 
field of differential equations Elementary methods 
of solution of standard types of equations, singular 
solutions, solutions by definite integrals, and partial 
differential equations are omitted altogether , but 
general classes of ordinary differential equations, 
the nature of their solutions and integrals, and 
general methods of determining them are treated 
fully and with unusual rigour 

There are very complete accounts of the method 
of variation of parameters, the method of successive 
integration, including 1ts application to the numeri- 
cal solution of equations, and the Cauchy-Lipschutz 
process Linear differential equations, with con- 
stant and periodie coefficients, are considered fully, 
particular attention being paid to the cases of mul- 
tiple roots of the characteristic and fundamental 
equations Finally, there ıs a chapter on differential 
equations with an infinite number of variables with 
astronomical applications ‘The general theory 1s 
illustrated by applications to specific problems, 1n- 
cluding elliptic motion, the sine-amplitude function, 
the deviations of fallmg bodies, and the damped 
gyroscope 

The book ıs not one for the beginner, but can 
be highly recommended to the advanced student 
who seeks information on the general methods of 
solution of the types of equations treated, as well 
as to the astronomer and mathematical physicist 
who need to apply these methods to particular 
equations met with in their researches 


The Annual of the British School at Athens No 29, 
Session 1927—1928 Pp x + 351 + 25 plates 
(London Macmillan and Co, Ltd, nd) 63s 
net 


Tug twenty-nmth Annual of the British School of 
Archeology in Athens covers the operations of the 
School for the session 1927-28, when the major 
excavation at the temple of Artemis Orthia at 
Sparta was in the nature of a final clear-up The 
director, Mr A M Woodward, therefore devotes 
himself to a report on the remainder of the in- 
scriptions, mostly of office-holders, and, with M. L 
Robert, discusses at some length four Hellenistic 
decrees, of which the number found elsewhere at 
Sparta is exiguous These deal with a proxeny 
conferred on a Spartan by Arcadian Orchomenos, 
decrees in favour of Spartan dicasts by Eretra 
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and Demetrius in Thessaly, and an incomplete 
decree of Tralles Mrs Woodward deals with an 
interesting group of archaic terra-cottas from the 
Acropolis, presumably votive offerings to Athena 
Chalkioikos or the warlike Aphrodite, whose temple 
was behind the Chalkioukkos Mr W A Heurtley, 
assistant director, has continued his work on out- 
lying early sites, and describes the excavation of 
two mounds situated 1n Chalkidike with settlements 
of the neolithic and bronze ages, which are com- 
pared with sites previously excavated by the School 
at Vardaróftsa 


Pp 
vu +243 (Oxford Clarendon Press, London 
Oxford University Press, 1931) 3s 6d 


Many teachers of biology are opposed to the intro- 
duction of botany and zoology as separate subjects 
in the school curriculum before the age of special- 
isation the higher certificate phase Nevertheless, 
there are still plenty of syllabuses of botany de- 
signed for matriculation examinations, and 1t 1s 
this standard of work which Dr Skene has had in 
mind ın preparing his “ School Botany " Whether 
many of these syllabuses can be said to be ‘ covered ’ 
by reference to the flowering plant alone 1s open to 
doubt But flouting the examination bogy and 
taking the book on its merits, as matter for profit- 
able study, 16 attains distmction in its class The 
treatment 1s practical from beginning to end, the 
plants are really lve things, whether in the 
laboratory or in the field, and so clearly 1s 16 
expressed that a pupil could do much useful work 
with very little supervision The style flows easily, 
contact 1s made with the historical aspect as well 
as with the other branches of science, and the 
illustrations are few but good The book can be 
specially recommended for use with groups of boys 
or girls of any secondary school age as part of 
their general education or as the subject of a holi- 
day task 


The Dissection of the Frog By Dr R H White- 
house and Dr A J Grove Pp x+101 (Lon- 
don University Tutorial Press, Ltd , 1930 ) 2s 


THE type system in anatomical teaching 1s an 
unconscionable long time dying, and the frog re- 
mains an incongruous figure in the centre of the 
system Every young anatomist learns that the 
frog 1s the type of types, and that every other 
creature 1s either a f lower ° type or a ‘ higher ' type 
Yet the frog 1s but an aberrant amphibian, far from 
the main stream of evolution, and were 1t not for its 
convenient size, widespread occurrence, and prolific 
breeding, ıt would probably have been overlooked 
by the selectors of types This 1s no disparagement 
of the very compact httle book under review, 
which, m fact, contains a great deal of useful advice 
about laboratory practice in addition to a clear 
exposition of the anatomy of the frog The authors 
hold out high ideals for the teacher, for the student, 
and for the work of the class If the time factor 
makes ıt impossible to carry out their ideals in the 
letter, the spirit should result ın the replacement ot 
much ineffectual copying by honest thinking 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Nether 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts tended for this 
or any other part of NATURE No note taken 
of anonymous communications ] 


The Theory of Geological Thermal Cycles 


IN a review of the second edition of Prof J Joly’s 
“Surface History of the Earth ” (NATURE, Feb 14, 
p 227) Prof A Holmes makes the rather sweeping 
statement that the proposed mechanism fo: the alter- 
nating accumulation and discharge of heat seems to 
be physically unacceptable He appears to justify 
this view from Dr Jeffreys’ opinion, who originally 
based his condemnation of the theory on the fact that 
there 1s no periodic solution to the equation giving 
the heat flow in a solid medium When, however, 
change of state occurs ın the medium, we have to 
allow both for the motion of the medium itself and 
also for the latent heat of fusion, and obviously the 
onginal differential equation will have very httle 
bearing on the iesult Di Jeffreys, m his second 
edition of “The Earth”, has simply solved this prob- 
lem by assuming that if at any depth the radioactive 
materials were sufficient to raise the medium above 
the melting point, then the resulting convection 
currents would exactly cai1y off the excess heat and 
a steady state would again be attained Mathematic- 
ally, this 1s equivalent to assuming that the effective 
conductivity of the medium would adjust itself to 
give the requned heat flow at the required tempera- 
ture gradient It is not often that Nature is so 
accommodating 

It 1s possible. nevertheless, to discuss the problem 
mathematically rather more fully, and I have at- 
tempted to do so in a paper on “The Thermal In- 
stability of the Earth's Crust” published in the 
Soentfic Proceedings of the Royal Dublin Society, 
vol 19, No 32 In this paper, it is shown that, 
assuming a basaltic crust with a definite melting 
point and latent heat, and a melting point pressure 
curve steeper than the adiabatic for the liquid state, 
conditions which ordinary basalt apparently fulfils, 
then periodic partial melting and 1esolidification of 
the crust, 1f 1b exceeds a certain depth, appear to be 
physically inevitable, quite apait from any tidal or 
other effects This result certainly must be applied 
with caution if the crustal materials have no definite 
melting point Personally, I consider that if these 
materials ale capable of existing over a certain lange 
of temperature and pressure as two phases which 
ciffer greatly in viscosity and total energy content, 
then ıt 1s probable we are justified in doing so If, 
on the other hand, they pass slowly from the liquid 
to the solid o1 highly viscous glassy state, so that their 
viscosity and energy content at a given temperature 
and pressure aie always single valued, then probably 
Dr Jeffreys’ assumption would be correct Enough, 
however, has been said to show that J oly’s original 
theory of thermal cycles cannot be dismissed as in 
any way physically impossible o: improbable The 
whole question ultimately hangs on the real proper- 
ties of the substratum 

Turning to a second point in Prof Holmes’s 1eview, 
he objects to Joly’s theory on the ground that 1t leads 
to an alternation from world-wide tension to world 
compression, which he says he finds geologically 
unacceptable ‘To get over this difficulty he has 
proposed a system of large-scale convection cur- 
rents in the substratum in which the stresses in 
the surface ciust are due entirely to this euirent 
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motion In this, he neglects the fact that 1f thermal 
energy 1s accumulating at any time 1n the subcrustal 
materials, they must tend to expand, due either to 
ordinaiy thermal expansion or to increase of volume 
on fusion, and that therefore such epochs must on 
the whole result in increased tension in the outer 
crust The only escape I can see from this impasse 1s 
to assume that the progress of energy accumulation 
and discharge ıs not simultaneous over the whole 
earth It would appear easier to do this on Joly’s 
hypothess than on Holmes's modifieation of the 
theory Besides, ıt 1s not at all certain that there 1s 
no evidence for world-wide tension and compression 
It 1s usually held that mountain-buildmg epochs, that 
1s, states of compressional strain, are moie or less 
world-wide and contemporaneous, and if the evidence 
for world-wide tension ıs not so obvious, this may be 
due to the fact that 16 has largely been taken up in 
the ocean floor, where its effects would not be so open 
to our inspection, as Joly has already pointed out 
It ıs perhaps also not without sigmficance that the 
so-called common fault in geological science 1s a ten- 
sion fault 

To refer to another matter the connexion which 
Holmes has emphasised between the state of the 
outer shell of the earth and terrestrial magnetism 
appears to be most important On Larmor’s con- 
vection current theory of the origin of the earth's 
magnetic field, we might expect the strength of the 
field to increase largely in times of revolution when 
the subcrustal materials are most flud Mercanton, 
of Switzerland, has already attempted to determine 
the direction of the field at various geological epochs 
by investigating the direction of magnetisation of 
lava flows of different ages, and ıt 1s just possible that 
by measuring their intensity of magnetisation some 
information as to the strength of the earth’s field at 
the tame of solidification might be obtained The 
problem ıs not a simple one, since the intensity of 
magnetisation would depend, not only on the field 
strength, but also on the chemical composition of the 
various lavas, and possibly other vauables It indi- 
cates, nevertheless, a new avenue of approach to the 
problem, which might yield some interesting 1esults 

J H J Poort 
Trinity College, Dublin, 
Feb 24 





WHEN I wrote my review of the second edition of 
Prof Joly's book several months ago, I had not seen 
Dr Poole's paper, but the 1deas which he there treats 
mathematically were by no means new to me, for I 
had aheady envisaged them in a qualitative way in 
my paper “ Contributions to the Theory of Magmatic 
Cycles ” (Geol Mag, 1926, p 315 et seg) So far 
from denying that they have important applications, 
I have since attempted to develop the principles in- 
volved, especially in their relation to problems of 
petrogenesis In stating that ‘‘ Joly’s mechanism of 
alternating accumulation and discharge of heat seems 
to be physically unacceptable", I had particularly 
in mind the probable distribution of 1adioactivity 
through the whole of the earth's substiatum, that 1s, 
down to a depth of 2900 km 

Joly and Poole appear to assume the existence of a 
thick layer of material of basaltic composition through 
which successive waves of fusion develop, pass up- 
ward, and die out, this layer being underlain by a 
lower layer of erystalhne rock The latter concep- 
tion has hitherto been tacit, but Poole has given it 
definite expression ın the paper to which he refers 
On p 405 he speaks of “a lower mfusible layer, such 
as probably occurs in the earth’s crust” In the 
hght of all the relevant evidence, I can see no reason 
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foi making such an assumption Its adoption im- 
plies the belief that the material below the ‘ basaltic ' 
layer is practically free from the radioactive elements 
The data and principles of geochemistry (involving 
in paiticulai the known partition of the radioactive 
elements between basaltic rocks and peridotites, and 
between stony and iron meteorites) seem to me to 
make 1t incredible that the radioactivity of the deep 
substratum ean be ignored — Kumberhte, which can- 
not be a differentiation product from basaltic magma 
and presumably comes from a deeper level of the 
substratum, as convineingly argued by Wagner, pro- 
vides the only duect evidence yet available, and ıt 
confirms the deduction that the substratum 1s far 
fiom being devoid of the radioactive elements But 
this being so, the substratum cannot yet have cooled 
to a crystalline solid, it must still be an extremely 
ugid and viscous glass discharging heat with the aid 
of convective ciculation On this view, the earth 
has not yet reached the stage of its thermal history 
when the conditions visualised by Joly—oi the still 
later conditions of contraction adopted by Jeffreys— 
could begin to contzol geological events 

Dr Poole's second pomt 1s fully referred to m my 
recent paper on “ Radioactivity and Eaith Move- 
ments " (Trans Geol Soc Glasgow, vol 18 for 1928— 
1929, pp 559-606, 1931) The view 1s there developed 
that tension aises where ascending convection cur- 
rents approach the undei surface of the crystalline 
crust and tuin along 1n opposed directions, and that 
compression anses where the lateral currents of ad- 
jacent circulation systems approach and turn down- 
wards One effect of this compression is the local 
tiansformation of the material of the ‘ basaltic ’ layer 
into eclogite, a metamorphic change involving marked 
decrease of volume and consequent sinking of the 
denser maternal The convection theory requires 
simultaneous compression and tension in different 
regions of the globe It certainly does not imply 
systematic world-wide expansion of the substratum 
or tension of the crust The mnteinal excess of heat 
13 discharged paitly by the slow growth of new geo- 
synclinal or ocean floors over the sites of rising cu- 
rents, partly by the heating up and fusion of sinking 
eclogite blocks ın descending currents , and paitly by 
igneous activity of the familiar land, the latter repre- 
senting effects at and near the surface which are 
thought to be biought about largely by processes such 
as those discussed by Dı Poole in his papers on “ The 
Thermal Instability of the Earth's Crust "' 


ARTHUR HOLMES 
The Univeisity, Duiham, 
Mai 5 





Novelty throughout Nature 


Ir I chazacte1ise a kind of evolution as advance 
through new products towards further novelty, 
there ae many who will roundly deny that there 1s 
evidence of anything of the soit Hence a hive 
issue 

(1) Let us first in some way define novelty Ina 
prehmmaly way one may say that what 1s new 
could not be predicted before the event of its first 
occurrence Here the stress 1s on ‘ before the event 
After the event, the recurrence of like events in hike 
circumstances may be predictable 

A distinction 18 sometimes drawn between ‘real i 
and ‘apparent’ novelty, and then 1b 1s said Given 
adequately comprehensive knowledge of Nature, all 
that 1s apparently new could have been foretold 
and 1s therefore not really new Such a distinction 
confuses the issue This or that either 1s new and 
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unpredictable before the event of its first occurrence 
or, as predictable on the basis of knowledge up-to-date, 
itis not now 

We have then to correlate ‘up-to-date’ with “before 
the event’ One has reference to knowledge, the 
other to the course of Nature as thus fai known 
Here the emphasis falls on ‘thus far’ The evolu- 
tion of knowledge may itself be an advance through 
new products towards further novelty 

(2) Let us now ask What ıs ıt that ıs new ? 
If one may liken that which goes on in an atom, a 
molecule, a crystal, a living organism, a mind, to 8 
‘game’ that 1s played in the field of Nature, one may 
submit that m each case the relational conditions 
under which it ıs played are new, that the xules of 
the game are new, that the characterising features 
(qualities and properties) of the players are new 

(3) In any practical inquiry on the pait of á 
specialist ın some branch of science, he commonly 
staits with a state of affairs which is (let me say) 
* prescr:bed ', in the sense that this 1s Just the kind of 
game that he finds already ın progress with repeated 
routine of procedure as heretofore But what 1s 
thus piescribed may be the ‘ recurrence ' of that which 
at some earlier stage of evolutionary advance was new, 
in so far as the relational conditions of its first ‘ occur- 
rence ’ were unprecedented 

In further detail, the procedme of the man of 
science may be on this wise In some advancing 
process, he selects three stages, spaced at discretion, 
with o1 without intervening stages , and he commonly 
narrows them down, here, there, o1 elsewhere, so as to 
get them as close-set as possible He then concen- 
trates attention on the mid-stage He may deal, 
for example, with vapour and liquid, liquid and solid , 
with atom and molecule, molecule and crystal, 
with matter and lıfe, lfe and mind In each case 
he seeks to fill in the ‘and’ which stands for 'pass- 
age tc ' 

Take the fist case of vapour, hquid, sohd Having 
at hand many samples of all three, he learns all that 
he can of the passage of one to the other under differ - 
ing conditions But this, though ıt may suggest, 
does not bung him face to face with the question of 
novelty fiom the evolutionary pomt of view That 
question may be thus stated If the cosmic ordei 
of aavance has been from vapour through hquid to 
sold could anyone have predicted hquid (not yet in 
being) from the platform of vapour 1n some hot star ? 
Or solid from the platform of hquid on a cooling 
planet ? Or are there new rules of each game which 
could not be predicted befoie 16 was 1n play ? 

Similai in principle are, among many others, the 
questions From the atomic platform could the mole- 
cule and the crystal be predicted °? Fiom the plat- 
form of lifeless matter could hfe and mind be p:e- 
dicted ? 

In all cases the answer may be, Yes Then the 
whcle course of evolution 1s devoid of a single example 
of novelty If ın some cases the answer 1s No, we 
must 1n some way characterise that kind of evolution 
in which they obtain and formulate generalisations as 
to how, when, and where some new game supervenes 
on those already in play 

(4) It may here be said that prediction implies & 
basis of knowledge, and that on the platform of life- 
less matte: there was as yet no knowledge Can we 
escape the predicament in which we are thus placed ? 
Some logicians reply that we can 

No doubt, we cannot discuss natural advance save 
in terms of our knowledge thereof But we can ask 
whether, given all those generalisations which have 
rererence to the atomic game (let us say), one 1s In à 
pesition to deduce therefiom all the generalisations 
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which have reference to the molecular game And so 
on with regard to other games 

Apart, then, from an evolutionary order of advance, 
we now ask Are all games now n play such as to 
enable the skilled logician to deduce from any one 
of them the rules of all others and the characterising 
features of the players? If so, no one of them 
affords an example of novelty 

Hence ıt seems that our cardinal issue largely 
hinges on a logical issue to be decided by those who 
know not only the rules of this or that Nature-game 
but also the rules of the game of logical deduction 
If there 1s divergence of expert opinion, those who are 
interested amateurs in logic must leave the decision 
subjudice That still leaves 1t open to them to believe 
that there 1s novelty throughout Nature 

(5) Meanwhile, men of science pursue their in- 
quines and formulate generalisations founded on 
observation and experiment Let each speak as he 
finds and thus biing fresh data as grist to the logical 
mill In the field of animal behaviour, I find much 
that I ean predict fairly confidently if I know the 
precedent life-history of the individual That which 
I can thus predict is the recurrence of such and such 
a manner of behaving ın these cicumstances or those 

None the less, at all levels of behaviour, I find well- 
organised examples of novelty which I did not foresee 
In each individual, high or low—but more conspieu- 
ously in those of higher status—I find subtle nuances 
of variation from the stereotyped ioutine of recur- 
rence The more closely I observe the behaviour of 
this or that animal, however lowly 1n estate, the more 
am I impressed with some tincture of that kind of 
unpredictable variation which affords an example 
of novelty at its bnth Such unforeseen departures 
from routine seem to exemplify new products, and 
they may be stepping-stones on a line of evolutionary 
advance towards further novelty 

If this be so, 16 1s novelty that leads in the forefront 
of such advance But it leaves ın its wake a, trail of 
prescribed routine We thus pass from novelty in 
precedent behaviour to relative fixity in consequent 
routine, subject to the proviso that were there no 
novelty there would be nothing to fix We pass to 
certain rules (of ‘conditioning’, ‘mheritance’, and 
others) which are distinctive of the life-game as such , 
rules which are learnt only through prolonged obser- 
vation and experiment Into these I need not enter, 
since novelty 1s my theme 

(6) My plea is for the recognition of novelty 
throughout Nature My thesis 1s that novelty 1s no 
less natural than ıs prescribed routine If we start 
with established order in routine, the intioduction of 
novelty may be said to call for some ‘ alien influx into 
Nature’ The question then arises Whence comes 
this novelty ? The reply of those who keep within 
the limits they assign to scientific inquiry may be It 
1s no part of our business to say whence comes Nature 
or aught within Nature We leave that to others 
Ii we find novelty therein, we are content to accept 
what we find as we progressively build on the founda- 
tions laid by observation and experiment 

If, however, novelty in some way leads to routine, 
we must budget for some such generalisation as this 
When m the course of advance there supervene new 
relational conditions and new products with new 
chaiacterismg features, the 1ecurrence of these 
conditions always entails the recurrence of those 
characterising features 

Herein there is nothing which contravenes a deep- 
seated belief m the recurrent uniformity of Nature 


C LLOYD MORGAN 





St Leonards-on-Sea, 
Mar 2 
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Change of Susceptibility of Paramagnetic Salts 
under the Influence of Light 


ACCORDING to Bohr’s theory of atomic structure, 
the colour shown by compounds of elements belonging 


to the transition groups 1s ascribed to the presence of 
incomplete inner shells ın them, and to the small dif- 
ference in the binding energy of an electron attached to 


the outer valency and theinner incomplete shell respect- 


ively — Since the transference of an electron from the 


inner to the outer shell involves a change in 1ts orbital 


moment, 1t 1s therefore to be expected that under the 
influence of light absorption the magnetic moment of 


the absorbing 10n would also alter One of us tned 
to observe this effect several years ago without any 
suecess, due, as 1b appears now, to the an angement 
used not bemg sensitive enough 

According to Bohr's theory, the magnetic moment 
of an atom or an 10n can only be due to the presence of 
uncompensated oibital moments of 1ts bound electrons 
The hypothesis of the existence of spin moments 1n 
elections introduced by Uhlenbeck and Goudsmit has 
considerably increased our understanding of intra- 
atomic phenomena Attention has recently been 
directed by Saha (NATURE, 125, p 163, Feb 1, 1930) 
to the part played by the spin moment of electrons in 
produemg absorption in the visible region in certain 
paramagnetic salts 

Saha advances the view that in a salt, like chromic 
chloride, the absorption in the visible region 1s enti ely 
due to the outer elections of the C1 *^* 10n The most 
stable states of the Ci*** ion are 4F and 4P and the 
next higher ones are ?H, ?G, and 2D The transitions 
from one to the other are brought about by the 1eversal 
of the spin axes of one of the d electrons of the Crt^ 
lon ‘The average difference in energy between the 
two sets of terms 1s about 20,000 em -1 (d — 4916 ma), 
which 1s near the absorption region of Cr+ From 
this, Saha concludes that the absorption of hight in 
the visible 1egion 1s due to some of the ‘ d? electrons 
changing their ‘r’ vector from +} to -4 

About the same time S Kato has, m a series of 
papers “On the Absorption Spectra of Salt Solutions "' 
(Se Rep Inst Phy Chem Res , Japan, vol 12, p 230, 
vol 13, pp 7, 49, 1930), shown that in the case of 
certain paramagnetic ions of vanadium, chromium, 
molybdenum, ete , in solution, their absorption spectra 
contain, besides regions of continuous abso ption, also 
certain regions of selective absorption , for example, 
in the ease of the violet solution of chromium chloride 
in water, she finds two selective absorption regions 
with wave-lengths 4150 (24,100 em!) and 5500 
(18,200 em -1) These absorption frequencies are, 
according to her, in fan agreement with those emitted 
during the following tiansitions of the Crtt+ 10n, 
AF" -?H' = 20,718 em -! and 1P'- 2@’= 14,758 cem -1, 
when the influence of the surrounding water molecules, 
etc, is taken into consideration The difference 
between the two observed absorption frequencies 1s 
5900 cm -t and 1s in good agreement with the mean 
difference 2G — 2H” = 5960 em -1 

As the transition of an 10n like Crt from its most 
stable state to the next higher one represents a reduc- 
tion of its spin. moment, then on the view that the 
magnetic moment of these 1ons depends mainly on 
their resultant spin moments (Bose, Zeat f Phys, 48, 
864, 1927), such transitions will always be accom- 
panied by a reduction of their cori esponding magnetic 
moments and therefore of the susceptibility of the 
salts containmg them For some time past we have 
been engaged in investigating this subject and have 
obtained definite evidence of the lowering of the 
paramagnetic susceptibilities of solutions of com- 
pounds of non, nickel, cobalt, chromium, and copper 
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For example, we took a solution of chromic chloride 
(green), which according to S. Kato has the following 
absorption regions. 4300 mz and 6100 ma Light 
from a mercury vapour lamp was passed through 
suitable filters to cut off entirely the infra-red radiation 
and to transmit either 4358 my or 5460 mz and 5790 mz 
only, and allowed to fall on a bulb containing chromic 
chloride (green) solution In the latter case, prelimin- 
ary observation showed that the hne 5460 1s very 
little absorbed by the green chromic chloride solution 
In both the experiments, a definite lowering of the 
susceptibility was observed, as indicated by the deflec- 
tion, ın an inhomogeneous magnetic field with a steep 
gradient, of the small bulb containing the solution, 
which was suspended from a torsion arm Solutions 
of nickel and ferric chlorides, copper sulphate, etc , 
show selective absorption 1n the near infra-red, and the 
decrease of their susceptibilities due to such absorp- 
tion have also been observed These investigations, 
which have so far yielded only qualitative results, aie 
being continued D M BosE 
P K RAHA 
Dept of Physics, 
University College of Science, 
92 Upper Circular Rd , Caleutta, 
Feb 12 





Negative Attenuation of Wireless Waves at 
Broadcast Frequencies. 


ATTENTION has been directed from time to time 
to negative attenuation observed on wireless waves 
propagating over land Ratcliffe and Barnett have 
noticed inerease of field intensity with distance in 
their observations on Daventry (1600 metres)! Re- 
cently Barfield and Munro also noticed that the 
field strength of 2LO at a distance of 10 km was 
shghtly greater than the figures calculated according 
to the well-known propagation equations? These 
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FIG 1—Ratios of observed to calculated values of field intensities 
of the Bombay Broadcasting Station for weekly averages of observed 
intensities The broken lne represents monsoon period, when 
observation was impossible, due to thundery weather 


observations refer to long waves of the order of 1600 
metres or to short distance field strength experiments, 
at positions so close as 10 km from the transmitter 

The present note deals with a type of negative 
attenuation effect observed on a 357 l metre wave 
at a great circle distance of about 640 km Field 
intensities of the Bombay Broadcasting Station were 
measured in the laboratories and gave an average 
ratio of more than 2 5 1 between the observed and 
calculated values The ratio sometimes reached 
an abnormal figure of 7 1 ın the early part of the 
year, dwindling down to about 2 I about the middle 
of the year (Fig 1) These consistent abnormally 
high signal strengths aie believed to be a clear case 
of negative attenuation at great distance from broad- 
casting stations 

Three features of this service may be mentioned 


(a) Excessive fading with periods of very strong 
signals 
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(b) General poor audibihty with daytime trans- 
mission 

(c) Abnormally strong signals during wintry 
months as compared with summer-fime re- 
ception 


It is suggested that the major part of reception 1$ 
due entirely to the indirect or the sky ray, the ground 
wave beng almost wholly absorbed The topo- 
graphy of the country intervening between the 
transmitter and the receiver lends support to this 
view ‘The former 1s situated at sea-level at the base 
of a long mountain range, away from the receiver, 
which ıs itself about 3000 feet above sea-level. The 
mountain range is about 10,000 ft high and covered 
with dense tropical forest regions This would, no 
doubt, exercise considerable shielding and absorption 
effect on the ground ray 

The propagation equations having failed to ex- 
plain these abnormal results, attempts were made to 
apply Sommerfeld’s theory of wave propagation on 
land, taking account of dielectric constant and 
ground conductivities The modified equations as 


obtained by Rolf? were used The ground constants 
and calculated attenuation factors are tabulated 
below 







> Dielectric | Attenuation 
Authority Conductivity Constant Factor 
Barfie.d 6 4 x 10-14 10 0 18 
Rateliffe and 





Barnett 11 7 x 10-14 10 0 025 





From these factors, the obseived value of inten- 
sities would appear to be 14 and 100 times the ex- 


pected figures Apparently the ground ray is very 
feeble and the sky ray gives a strong signal of variable 
intensity It is significant to compare these ratios 
with the ratio of the observed indirect and direct 
ray intensities According to Eckersley * this ratio 
1s 10 for a wave-length of 375 metres and at a distance 
of 600 km from the transmitter 
It is concluded that the negative attenuation 
effect referred to above is explained by the prob- 
ability that the observed field strength 1s due en- 
tarely to the indirect ray, all propagation equations 
applicable to ground-level transmissions giving signal 
intensities which are too low. 
S R KANTEBET 
Communieation Engineering Laboratories, 
Indian Institute of Science, 
Bangalore, India, Jan 28 


1 Proc Camb Phil Soc, vol 23, p 300 
2 Jour I E E,vol 67, p 254 
,? Proc Inst Radio Engineers, vol 18, No 3 
* “Service Area of Broadcasting Stations", British Broadcasting 
Corparation’s Private Publication 





Variable High Resistance Grid Leaks. 


Tux difficulty of obtaining very high resistances 
for certain forms of expe1mment can be overcome by 
the use of suitable photoelectric cells, as has been 
suggested by Messrs Adam Hilger, Ltd Not only 
have these the necessary resistance, but also they can 
be made to act with controlled variability as variable 
grid leaks This result we have obtained by mount- 
ing the photoelectric cell and gud connexions of 
a capless valve on amber and vitreosi, the valve 
itself being suspended in a ring of vitreosil The 
cathode of the photoelectric cell 1s attached to the 
grid, and the anode to whichever side of the filament 
is found most suitable The cell is completely 
darkened except at one point where it 1s exposed 
to a small lamp ht from batteries controlled by a 
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continuously variable rheostat The lamp connexions, 
batteries, and rheostat are contained in a screened 
tube and box, with the screen earthed to avoid varia- 
tions due to the adjustment and handling of the 
rheostat 

A large range of high resistance variation can be 
obtained by choice of the maternal of the cell and 
cathode, by the nature of gas used, or by degree of 
vacuum No battery is required, the difference of 
potential across the cell being merely the difference 
of potential between the grid and the filament leg 
to which attachment is made ‘The apparatus in 
which use 1s being made of this variable high resist- 
ance 1s a modification of that deseribed in the British 
Journal of Radiology, March 1930, for detection of the 
variable electric field of the human body 

W E Boyp 
Glasgow, Feb 25 





The Velocity of Light. 


IN NATURE of Oct 22, 1927 p 602, I summazised 
the observational evidence respecting the velocity of 
hght In Astronomische Nachrichten, No 5530, I 
pointed out that this evidence 18 1n favour of a decrease 
of this velocity, which 1s assumed to be constant 
owing to considerations of a theoretical order only 

I have just heard of a determination of this ‘ con- 
stant’ made by Karolus and Mittelstaedt (Phys Zeits , 
vol 29, pp 698-702, 1928)in July 1928, that is, since 
the last determination (299,796+4 km /sec ) made 
by Michelson at the beginning of 1926 ‘The average 
of 755 measures gave 299,778 -20 km [see It 1s 
remarkable that this 1s 18 km /sec less than the value 
obtained by Michelson, and falls in-good alignment 
with the last three determinations made 1n the present 


century 


1902 4. Perrotin 299,901 84 km /sec 
1924 6 Michelson 299,802 + 30 s 
1926 0 i5 299,796 + 4 " 
19285 {Karolusand\ 999778420 , 


Mittelstaedt J 


If the velocity of hght 15 constant, how 1s it that, 
envariably, new determinations give values which are 
lowe: than the last one obtained, the observations 
distributing themselves so as to put in evidence an 
excellent linear law of variation, as can be ascertained. 
by plotting the above results The graph does not 
show the slightest sign of a tendency to approach 
asymptotically a horizontal hne Itis frankly oblique 
to the axis of tıme ‘There are twenty-two coincid- 
ences in favour of a decrease of the velocity of 
hight, while there 1s not a single one against ıt 

The velocity of hght 1s affected by magnetism, and 
the measurements of this ‘constant’ are performed in 
a magnetic field of varying mtensity, namely, the 
earth’s magnetic field, yet no correction seems to be 
apphed to allow for this variation in the physical 
conditions ın which the experiments are carried out, 
or in any other which may be present 

Vrkljan has shown (Zeus fur Phys , vol 63, pp 688- 
691, 1930) that a decrease in the velocity of hght 1s 
not in contradiction with the general theory of rela- 
tivity Certainly ıt 1s time that the constancy of 
this velocity should be established beyond doubt on 
experimental evidence, mstead of merely postulated 
theoretically 

The relatively large error of this new determination 
prevents it from deciding the question A redeter- 
mination of the ‘ constant ’ by Michelson would settle 
1t once for all M E J Gunury DE BRAY 

40 Westmount Road, Eltham Park, 

London, S E, 
Mar 8 
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Hydrolysis of Acetone in Ultra-Violet Light 


In the course of our investigations on the hydrolysis 
of acetone 1n ultra-violet light, we have measured the 
effect of the variation of hght mtensity on this re- 
action and found a direct proportionality between 
incident light intensity and reaction velocity Two 
sets of experiments were carried out, 1n one of which 
the intensity was varied by means of a rotating secto1 
and in the other by using diaphragms of different 
apertures The results, in both cases, give a fairly 
constant value of the 1atio, change/imtensity The 
detailed results of these experiments and their dis- 
cussion will be published shortly elsewhere 

We have further observed that when aqueous solu- 
tions of acetone are exposed in closed plane-walled 
quartz vessels to the full hght of & quartz mercury 
lamp, as well as acetic acid, formaldehyde 1s formed in 
quantitiessufficient to be detected and estimated colori- 
metrically Bowen and Watts ! could not detect any 
other product except acetic acid under similar con- 
ditions In ow opinion, the low quantum efficiency 
(0 2) found by these investigators for this reaction 
may be partly due to the formation of formaldehyde 
Experiments to confizm this idea and re-determune 
the quantum efficiency are proceeding and will be 
reported in due course M QURESHI 

N A TAHER 

Department of Chemistry, 

Osmania University College, 
Hyderabad-Deccan, Jan 22 


1 Jour Chem Soc , 129, 1611, 1926 





Measurement of the Electrical Conductivity 
of Electrolytes. 


IN NATURE of Mar 21, p 441, M Lecomte du Nouy 
outlines improvements in the method commonly used 
to measure the electrical conductivity of electrolytes 
We are particularly interested. m this communication, 
and think ıt may be worth while to record that we aie 
making a series of such determinations on solutions of 
phenol ın water, using these modifications, but with 
the further 1efinement of a Wagner earthing device 
We hope to publish results shortly 

O Ruys Howe. 

College of Technology, C HANDFORD 
Manchester, 

Maa 24 





Red Snow ın Persia 


ON seveial occasions I have observed ‘red snow’ 
on the mountains in Bakhtiar: country, south-west 
Persia It usually occurs in patches a couple of yards 
wide and ascore of yards long, lying with normal white 
snow ‘To-day (Feb 14), however, the phenomenon 
occurred on an entuely different scale, a whole moun- 
tain-sie being covered with ‘red snow’ Two days 
ago, a heavy fall of snow occurred, lying down to about 
6000 ft above the sea-level Yesterday was mild and 
misty, while to-day was misty in the morning but 
clear in the afternoon The mist cleared away from 
above downwards and had dispersed above 5500 ft 
above sea-level by 10 Am There were a few cloud 
pennants to be seen infrequently tailing from the 
higher peaks 

Kuh-1-Javanbin (10,000 ft) and Kuh-~-Shirgun 
(9500 ft ) are the two mountains on which the ‘ red 
snow’ was seen Both are smooth-topped ridges run- 
ning north-west and south-east The south-west flank 
of each 1s a dip-slope of Cretaceous limestone now snow- 
clad An irregulanty at the south-east end of Shir- 
gun has produced an extensive facet facing directly 
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south Viewed at 10 am, this facet, of the order of 
1000 ft high and 2500 ft broad at 1ts base, and situated. 
above the 8000 contour, appeared to be coloured light 
orange-pink and contrasted strongly with the pute 
white of the snow on the rest of the south-west flank of 
Shirgun and Javanbin By 3? x the pink colour had 
spiead all along the south-west slope of Shirgun, & 
matter of 4 miles, and Javanbin was coloured on 1ts 
lower slopes although the top 1000 ft remained white 
By this time the orginal south-facing facet of Shirgun 
was mottled pink and white 

The phenomenon of ‘ red snow ' 1s well known to the 
tribesmen, who associate the colour with rapid thawing 
of the snow 1n the early spring 

J V Harrison. 
Chulbar, Feb 14. 





Forestry Research 


THE articles ın NATURE of Feb 21 and 28, reviewing 
the work of the Forestry Commission, prompt me to 
express the wish that they may be perhaps followed 
by one dealing with certain aspects of forestry reseaich, 
moie especially with recent work bearing on the ım- 
portance of biological soil factors ın relation to tree 
growth 

For example, the significance of mycorrhiza in nutr- 
tion, and the urgent need for laboratory research 
directed to promote control of its formation in new 
plantations, have long been matters of concern 1n the 
Swedish Forestry Service and are becoming so 1n those 
of othe: countries, that 1s, in certain of the North 
American States In Sweden, a close working alliance 
between forestry expert and botanical specialist has 
already produced significant results 

In Great Biitain and many parts of the Empire the 
matter 1s one of special interest and concern in view 
of the extensive afforestation of non-woodland soils 
and the use of exotic tree species 

M C RAYNER 

Bedford College for Women, 

Regent's Park, N W 1, 
Mar 13 





Dr RAYNER’S letter ıs of value since ıt voices a 
matter which has already been commented upon in 
previous issues of NATURE The urgent need of a 
close co-operation between the foreste: and the 
specialist, whether botanical, zoological, o chemical, 
should be beyond dispute The working alliance which 
has come into being in Sweden—foiesters, timber 
companies, and scientific research centres—will well 
repay study, as also the amalgamation of various 
interested bodies in New Zealand The great Forest 
Research Institute at Dehra Dun furnishes a further 
illustration Whilst, however, these examples merit 
the closest study, a slavish imitation of any one by 
Great Biitain may 1esult ın wasteful expenditure, and 
also lead to much overlapping of investigation and 
research work There are instances where the creation 
of Government research laboratories paid for out of 
pubhe funds are justified, 1f not indispensable for the 
time being In other cases this ıs not so Research 
work can be safely left, and with the certainty of 
better results, to already existing centres, grants being 
made by the Government department concerned to 
cover the cost of certain pieces of investigation work 
required to be undertaken 

It 1s hoped to consider this question 1n fuller detail 
in a subsequent number of NaturE Meanwhile Dr 
Rayner’s 1ecent paper, ‘‘Mycorrhiza in Relation to 
Tree Growth" (published in the Empire Forestry 
Journal, vol 9, Na 2, 1930), furnishes an illustiation 
1n point EDITOR oF NATURE 
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B-Transformation 


THe theory of radioactive transformation on the 
basis of wave-mechanics was initiated by Gamow and 
Condon and Gurney The consequences have been 
worked out in detail by Born! and Kudar? But 
Heisenberg’s objection to the construction of particles 
out of packets of Schrodinger waves, that they tend to 
spread out ın course of time, has not yet been met 

It would be inte1esting to consider the chances of 
a and 3 particles being emitted. from the nucleus as 
such . Restueting ourselves here to 8-31adiation and 
taking into account the relativity variation of mass, 1b 
is easily verified that the acceleration (or deceleration) 
of a fast electron due to the same force 1s (1 — v?/c?2)3!? 
of 1ts Newtonian value The electron can, therefore, 
overcome a higher obstacle under relativity mechanics 
than under the Newtonian 

If # 1s the total energy of particles inside the nucleus, 
EH’ 18 the minimum energy which enables an electron to 
yump over the potential barrier, N’ 1s the number of 
paiticles inside the nucleus possessing the energy Æ 01 
more, and N the total number, we see that the radio- 
active properties would depend upon the number N’ 
Using Fermi-Dirac statistics, we find 


a always posıtıve and 





dT 
dT | |ec-ET.-l1 T 0T 2/ge«ctEXT-tH1] 


Thus N always inereases with T (the temperature 
inside the nucleus), and, subject to a certain restriction 
iadioaetive properties are a direct consequence Oo. 
increasing atomic numbers More definite conclusions 
depend on precise knowledge, which 1s at present lack- 
ing, of the potential barrier 
B M SEN 
Rajshahi College, Bengal, 
Feb 10 


1 Zz f Phys, Bd 58, 306, 1929 
2 Ze f Phys, Bd 53, 61,95, 166, 1929 Bd 54, 297, 1929 





The Swimming of Cuttlefish. 


In NATURE of June 14, 1930, p 893, F S Russell 
and G A Steven publish some observations on the 
movements of Sepa officinalis, special attention being 
given to the part played by the siphon ‘These re- 
searches are a confirmation of what was seen by me 
so long ago as 1912 (Internationale Monatsschroft fur 
Anatome und Physiologie, Bd 39, 1912) and clearly 
explained in Figs 33 and 34 of my paper (p 129) 

OsvALDO POLIMANTI 


Istituto di Fisiologia, 
R Universita di Perugia 





WE are indebted to Prof Polimanti for directing our 
attention to his previously published observations on 
the swimming of cuttlefish We have not access to the 
journal in which his work was published, so, unfortun- 
ately, have not at the time of writing been able to 
read ıt We felt that so obvious a feature in the 
swimming of the cuttlefish must have been seen be- 
fore, bemg unable to find any reference to it, we 
published an account in the hopes that the information 
might eventually find 1ts way into English text-books, 
in which the use of the siphon in cuttlefish swimming 
1s given as only for backward darting 


F S RUSSELL 
G A STEVEN 
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Forests, Climate, Erosion, and Inundations. 


Ko centuries a popular behef has existed that 
forests mnduce or attract ran With the pro- 
gress made ın the conservation of the forest on 
carefully prescribed plans of management, the 
forester took a hand 1n the controversy which, with 
the diminution of the area of forest in the more 
populous parts of Europe, gradually arose round 
this matter A considerable hterature 1s devoted 
to the problem of the influence of forests on rainfall 
and other forms of atmospheric precipitation 
Until recently the opinions held and the arguments 
advanced for and against the effects of the forest 
on climate have been more or less one-sided and 
based to a great extent on generabsations 

During the last few years this 1mportant matter 
has entered on a new and most promising stage in 
its history On the subject of the general question 
of forests and rainfall, ete , two papers representing 
the opposite opinions held in this matter have been 
published , the one, “ Forests and Water ın the 
light of Scientific Investigation ", by R Zon, of 
the US Department of Agriculture (1927), and the 
other, “ The Influence of Forests on Rainfall and 
Run-off ", read by Dr € E P Brooks before the 
Royal Meteorological Society (1927) Since these 
two papers, several other important contributions 
to this subject have appeared In 1929 Mr B O 
Coventry published a paper on ** Denudation of the 
Punjab Hills" which was reviewed ın NATURE of 
Feb 1, 1930 In the same year a Kenya Forest 
Department pamphlet appeared entitled " The In- 
fluence of Forests on Chmate and Water Supply m 
Kenya ”, by J W Nicholson (of the Indian Forest 
Service, now Forest Adviser to the Governments 
of Kenya and Uganda) and A Walter, Director, 
British East African Meteorological Service 

Previously to Mr Coventry’s report, Mr L B 
Holland, of the Indian Forest Service, had been 
specially deputed by his Government to make a 
tour of 1nspection 1n the outer hills of the Punjab in 
1927 and 1928, his report on the matter (“ A Report 
on Denudation and Erosion 1n the Low Hulls of the 
Punjab ") being published ın 1928 At the Punjab 
Engineering Congress, 1930, held 1n Lahore, a paper 
entitled ** Erosion in the Punjab Himalaya and its 
Probable Effect on Water Supplies ”? was submitted 
to the Congress by Messrs L B Holland and H M 
Glover, the latter also of the Indian Forest Service 
The two latter examples from Kenya and the 
Punjab are of high interest, since ın one case we 
have at length the necessary association and col- 
laboration of the forestry expert with the meteoro- 
logist, whilst ın the other an equally important 
association, where great irrigation works depend 
entirely upon the permanence of the water supplies, 
of the forest and irrigation officers 

Finally, ın Matériaux pour Vétude des calamilés 
(No 23, No 3, 1930), issued by the Société de 
Géographie de Genéve under the auspices of the 
Committee of the International Red Cross and the 
League of Red Cross Societies, a paper appears, 
“Les Forêts et les inondations”’, by MM Delville et 
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J Delévoie At first sight ıt appeared a matter for 
surprise to find forestry matters being taken up 
by the Red Cross But the reason soon became 
obvious It was one of the most serious effects of 
erosion, inundations and their often appalling 
catastrophic effects on the populations in the lower 
hills and plains, which proved the point of interest 
to the Red Cross Societies 

It may be maintained without fear of contra- 
diction, by those possessing any knowledge of this 
comphoated question of forests, climate, erosion, and 
mundation, all of which are covered 1n the papers 
above mentioned, that the latter ın their several 
ways have made a valuable contribution to our 
knowledge They mark a distinct step forward in 
the direction of possible practical results in coping 
with the several evils resulting from man’s ignorant 
action upsetting Nature’s balance between the 
forests, water supphes, and unforested lands In 
the present article, more than a brief analysis of 
these papers ıs impossible therr close study will 
well repay those interested ın these questions , as 
also those responsible, from the positions they hold, 
for checking further destruction and undertaking 
remedial measures to minimise the harm already 
resulting from ignorance or vandalism 

The present position of the controversy on forests 
and rainfall ıs well summed up in the Kenya 
pamphlet by Nicholson and Walter R Zon, the 
American authority, holds to the belief that forests 
induce rain, and that the most important influence 
of forests 1s their capacity for regulating the flow of 
surface water, and consequently the streams issuing 
below them Zon has collected and puts forward to 
support his views a large number of data and ob- 
servations, the value of which is fully recognised 
by the Kenya authors, although they beheve that, 
as also in the case of Dr Brooks, data contradictory 
to the theories of these two are 1gnored, whilst un- 
supported generalisations put forward will not bear ' 
scientific analysis Brooks holds the point of view 
opposite to that of Zon, and his treatment of the 
matter 1s on the more scientific plane, though 
generalisations also appear 

As most forest officers who have given thought 
to and had any practical experience of the problems 
involved are aware, 1t 1s due to the fact that so 
much theory has been indulged in and so much 
written that would not bear either scientific analysis 
or (as,1f not more, important) such practical field 
tests as were feasible, that has led to this question 
being neglected in the past—in fact, ıt might even 
be added, to the question being treated with de- 
rision by a certain type of forest officer, by the 
publie, and by the civil authorities The last were 
only too ready to close their eyes to the damage 
being done, owing to the outcry which they knew 
would arise from the people engaged 1n destroying 
unchecked the forests which had for so long played 
their protective part in, as we are now learning, a 
very varying degree and manner 

It 1s unnecessary to consider here the elementary 
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ideas upon the direct and 1ndirect benefits of forests 
from a climatic point of view ın different regions of 
the world Any text-book will afford a summary 

Zon’s and Brooks’s publications must be consulted 
for their full views. The pamphlet by Nicholson 
and Walter 1s uymportant, since 16 marks one of the 
first, ıt ıs believed, practical contributions to the 
possible effects of (a) destruction of forests, (b) 
afforestation of certain types of area on the climate, 
and especially rainfall,in Kenya and Uganda Even 
if put forward tentatively, they are practical sug- 
gestions For example, one of the conclusions 
arrived at is “ that under favourable circumstances 
mountain forests in East Africa can induce occult 
precipitation (fog or dew) up to at least 25 per cent 
of the total annual rainfall" Perhaps the most 
interesting conclusion of these authors 1s, however, 
on the subject of ‘instability rain ’, to which they 
correctly assign the importance of a chapter to 
itself Instability rain 1s a matter of supreme im- 
portance in some parts of the tropics Dr Brooks 
describes 16 as due “to the warming up of the 
surface layer of air to a point at which 1t 1s poten- 
tially higher than the air aboveit The potentially 
hght air begins to rise, at first 1n thin threads which 
produce scattered cumulus clouds, and finally, 1f the 
process continues far enough, in thicker columns 
which cause cumulo-nimbus clouds with rain and 
perhaps thunder and hail The potential density 
of the air depends mainly on its temperature and 
partly also on its humidity’ Nicholson adds a 
few further remarks to supplement this description 

* [n East Africa instability rain falls on still after- 
noons usually after bright sunny mornings It ıs 
frequently accompanied by thunder and 1s always 
very local ın its distribution In some parts of 
Uganda to lessen the contingency of crops failing 
the natives cultivate two shambas some miles apart 
from one another Unfortunately the European 
cannot copy this practice, but where the instability 
rain is the prevailing form of rainfall he can select a 
long-shaped in preference to a square-shaped farm ” 

Brooks minimises the possible effects of forests 
on instability rain It may be accorded, however, 
to the Kenya authors, as a result of their investiga- 
tions, that they have advanced good evidence for 
their present conclusion that “ wherever meteoro- 
logical conditions ın East Africa are favourable to 
the production of 1nstability rain the possibility and 
quantity of such rain 1s greatly increased by the 
presence of forests "' 

Wind, and its connexion with a general con- 
sideration of this question, 1s dealt with im the 
Kenya pamphlet, but lmıts of space preclude 
further discussion of the interesting data 

Allusion has already been made to Mr Coventry's 
paper on the denudation of the Punjab Hills The 
report, written as the outcome of an examination 
made of the lower hills by Mr L B Holland, 
furnishes evidence that the Punjab Government has 
at length become alive to the seriousness of the 
position which disafforestation, excess grazing, 
so forth, has brought about over large areas of the 
lower hills The best known example of the results 
following the unchecked removal of forest growth 
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on a friable geological formation 1s the case of the 
Hoshiapur chos, which was being quoted so far back 
as 1877 Under a mistaken policy, the scrub forest 
on the hills was apportioned out amongst the vil- 
lagers With increasing population, increasing de- 
mands for fuel, and large calls upon the grazing 
(owing to the far larger herds now kept, due to the 
more settled conditions under British Government), 
the hills were entirely denuded , enormous areas of 
valuable agricultural land were submerged by the 
tons of debris brought down through the rapid 
erosion of the now bare hills, and desolation super- 
vened over part of the area known as the Gaiden 
of the Punjab This is well-authenticated history. 
But much devastation of forest, with increasing 
erosion and denudation, has taken place since, and 
the position reached is now considered so serious 
that interference with the water supples upon 
which the great Punjab irrigation schemes depend 
may be a not improbable future contingency The 
paper by Holland and Glover read at the Punjab 
Engineering Congress (1930) 1s an effort to focus the 
attention of the engineer upon this matter, owing to 
the serious effect of further unchecked forest clearing 
in the hills on the water supphes Afforestation 18 
suggested, and the claims of building dams to arrest 
and catch the water pourmg down bare hillsides 
during rain storms, as against the more natural and 
stable method of undertaking the same operation 
by means of afforestation, were discussed 

The last paper to which reference has been made 
is “Les Forêts et les inondations ", by MM 
Delvile et Delévoie This paper is written m the 
interests of Belgium by the Director-General and an 
inspector of the Forest Service Their analyses of 
the effects of forests on water-flow follow R Zon to 
a great extent, with whose deductions they fully 
agree, although they recognise that contradictory 
opinions are held ‘They refer to the practical ex- 
permments on the subject of run-off from forested 
and bare areas which are being made ın Switzer- 
Jand and in the United States Few dispute the 
argument that inundations have increased in late 
years ın America, India, Africa, and even in Europe 
In some cases this increase (18 per cent in the last 
twelve years ın the United States) 1s directly attri- 
butable to disforestation The control work which 
has been undertaken ın Alpine countries in Europe 1s 
wellknown The Japanese are engaged upon large 
afforestation schemes 1n Korea, mainly for climatic 
reasons As a result of their survey of the position, 
undertaken owing to the serious inundations in 
Belgrum of recent years, the writers of the paper 
under consideration lay down the following policy 
for the future ‘‘ On peut conclure avec la Com- 
mission du Conseil supéueur des Forêts, chargée 
d'une étude sur les 1nondations, qu'il y a heu de | 
lutter contre celles-ci 

*] Parunesériede mesures destinées à conserver 
et à renforcer l'état boisé sur les collmes et sur tous 
les plateaux élevés, dont beaucoup sont encore 


and | dénudés 


*9 Pardestravaux spéciaux de nature à ralentir 
la vitesse de l'eau sur tous les ruisseaux à pentes 
rapide, à allure torrentielle ”’ 
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The Nature and Scope of Physical Science. 


II 


By Prof HERBERT DINGLE 


ps present position of physical science 1s that 

a large body of observations have been cor- 
related by the two processes of abstraction and 
hypothesis Abstraction has led us virtually to a 
contorted space-time, and hypothesis to a scheme 
of concepts unpicturable by the imagination Both 
space-time and the scheme of concepts, however, 
by obeying prescribed rules, reproduce the data of 
observation, so that out of pure conceptions, having 
only a rational meaning, we can evolve, as 1t were, 
a very large part of the world of experience This 
1s the great achievement of modern physical science 
The question that next arises is What ıs the re- 
lation, 1n the category of reality, however we may 
define that word, of the world of experience to the 
connecting world of thought? 

The question has been framed and answered by 
Sir Arthur Eddington and his answer 1s definite— 
the conceptual world 1s symbolic of the world of 
experience (“ The Nature of the Physical World ”’, 
p xv) But clearly that 1s not sufficient , other- 
wise science would be merely a form of art, and 
there would be no justification for laboriously ex- 
pressing the obvious in terms of the mcomprehen- 
sible when any poetaster could give an intelligible 
symbol of the world with infinitely greater facility 
Apart from practical considerations, there are, so far 
as I can see, only two possibilities which can justify 
such a procedure first, that the conceptual scheme 
1s In some sense ‘truer °’ than the world of exper- 
ence, second, that ıt reveals the existence of a 
connecting link between the diverse elements of 
experience The fundamental characteristic of the 
views of science recently presented by Sir Arthur 
Eddington and Sir James Jeans 1s that the former 
alternative 1s adopted I venture to suggest that 
this ıs a mistake the conceptual world of physics 
is merely a means of making Nature mtelligible 
to our minds and its laws are not to be interpreted 
as the truth about Nature 

It ıs impossible here to do more than indicate 
one argument supporting this statement Since 
physical conceptions are always changing, any 
truth they represent must be exceedingly protean 
in form , on the other hand, the process of correla- 
tion of observations goes on continuously, and 1s, ın 
fact, what directs the changes of conceptions We 
cannot, therefore, regard the scheme of theoretical 
physics as teling us anything definitive about 
Nature, except that Nature appears to be intelligible 

An important example of the pomt at issue 1s 
found in the question of determmacy It has 
recently been found advisable to suppose that there 
1$ a kind of mdeterminacy in the behaviour of 
atoms, and this has been interpreted as a recogni- 
tion of indeterminacy in Nature Such an interpre- 
tation seems to subject us again to the error from 
which we have recently become emancipated We 
have learned that abstractions (time, space, etc ) 
from phenomena are not to be foisted on atoms, 
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and we immediately celebrate the discovery by 
foisting the characteristics of atoms on phenomena 

There 1s another example, however, which merits 
more detailed consideration, namely, the relation 
of science to measurement Eddington (loe cit, 
p 275) and Jeans (“The Mysterious Universe ”, 
pp 140-141) identify the domain of science with 
the domain of the measurable, and their great 
authority has been widely invoked by non- 
scientific thinkers mtent on ‘ putting science 1n its 
place’ It is usually a very simple matter to de- 
cide whether an experience 1s metrical or non- 
metrical in character, and a ready solution of many 
of the difficult questions raised by science is avail- 
able if we can simply ignore everything that science 
has attempted to say of non-metrical experiences 
Artists, theologians, metaphysicians, and moralists 
are thus enticed into what I believe to be a fool’s 
paradise Not only so, but this false escape from 
the challenge of science 1s necessarily accompanied. 
by a real deprivation of its benefits Art and re- 
hgion have much to gain by a proper use of scien- 
tific principles, and the sharp restriction of the 
domain of science to the metrical elements of ex- 
perience leaves them the poorer 

It 1s of course obvious that a large part of the 
data of science 1s non-metrical 1n character The 
schoolboy’s name for chemistry 1s ‘ stmks’, not 
‘balances’, and a very appropriate name it 1s 
Biologists observe the flight of birds very closely, 
but they do not trouble to apply the Fitzgerald- 
Lorentz contraction, not because 1t 1s too small to 
be important but because ıt has no relation to the 
kind of observation they are interested in It 3s 
clear, therefore, that much of the recording and 
augmentation of our experiences, which 1s essen- 
taally scientific, is not metrical. This in itself 1s 
sufficient to refute the doctrine in question we 
need look no further m order to disillusion the 
non-scientific thinkers referred to above 

But this ıs not the whole of the matter No doubt 
Jeans and Eddington would admit this readily 
enough, and still adhere to their opinions For to 
them obseivations are just convenient tools for 
leading us to the truth underlymg phenomena ıt 
is that truth which they clam is metrical Their 
doctiine apples not to the collecting of experiences 
but to their rational correlation, and they would 
say that when we come to analyse our experiences 
in order to discover the microscopic scheme of 
Nature, 1t ıs only the metrical elements that we 
can employ scientifically I observe a cup, for 
example, and I notice that it 1s yellow 1n colour 
and hard to the touch Those experiences I share 
with other normal people, and they are not prim- 
anly metrical But when they are absorbed into 
the scientific scheme, 16 1s only the metrical part of 
them which 1s used The yellow colour, which I 
happen to dislike and of which someone else might 
be very fond, 1s represented only by a range of 
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* wave-lengths ’, about which neither of us has any 
emotions at all The hardness 1s represented by 
‘electro-magnetic forces’ (or modifications of 
‘space-time ’) which are definable by means of 
equations Thiough these metrical quantities, all 
that 1s scientifically tractable ın the yellowness and 
hardness of the cup is expressed, and the other 
qualities of yellowness and hardness are left over 
as belonging, according to Eddington, to the extra- 
scientific domain of experience, or, according to 
Jeans, so far as I can gather, to the domain of 
illusions 

This idea, as Eddington clearly points out, re- 
quires that science 1s a closed, self-contained sys- 
tem, meluding all that ıs metrical ın our experi- 
ences But ıt 1s difficult to see how the existence 
of this closed system can be established Even in 
the metrical part of our experiences there are 
phenomena which le outside it Take motion, for 
example The system includes the motion of a 
comet, but 1t does not include the motion of a fly 
We need consider none of the non-metrical aspects 
of the fly, but only 1ts motion as a piece of matter 
The matter 1s made up of protons and electrons, 
formed into atoms indistinguishable from those of 
the comet, and its motion can be described com- 
pletely ın terms of space and time Nevertheless, 
the motion of the fly 1s essentially of a different 
character from that of the comet, ıt cannot be 
meluded within the closed system of metrical 
physics Although itself metrical, we can make 
nothing intelligible out of 1t unless we associate 1t 
with something non-metrical, which we call ‘hfe’, 
and if anyone thinks that motions associated with 
lfe are so entirely incalculable as to be outside 
science, he should reflect for a moment on the sig- 
nificance of a fly-paper 

The fact is that science 1s fitted to deal with 
all experiences which are common to all normal 
people Such of these experiences as are metrical 
in character are largely—but, as we have Just seen, 
not entirely—susceptible to correlation by the 
The others appear to 
be amenable only to conceptions which are indi- 
vidually different but ultimately of the same 
character For these experiences also we employ 
abstractions and hypotheses The abstraction of 
space-time 1s irrelevant, so we leave it in the 
phenomena and mstead take out such concepts as 
bfe, mnd, will These are just as truly abstrac- 
tions as are space and time , the ‘I’ of psychology 
1s as valid a scientific 1dea as the ‘1’ of mathe- 
matics, and has perhaps still more night to be 
called an 1magmary quantity, for 16 can at least be 
ımagined Similarly, we employ hypotheses The 
hypotheses of protons and electrons are irrelevant, 





so we conjure up such ideas as organic evolution 


and subconsciousness We observe and we cor- 
relate by the same methods as those employed m 
physics, and to a certam extent we can predict 
events In every respect our treatment of these 
experiences has the same character as that of the 
metrical experiences It appears to be an arbitrary 
and extremely inconvenient use of language to call 
the one treatment scientific and the other not 
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Eddington gives an admuable example (loc cit , 
pp 251-252) of the supposed limitation of science 
to measurement He describes an imaginary ex- 
amination question 1n which an elephant 1s assumed 
to slde down a grassy hillside and ıb 1s required to 
find the time of descent He points out that in 
solving the problem we do not consider the ele- 
phant but merely its mass, namely, 2 tons Sum- 
larly, the hillside 1s represented by a slope of 60° 
and a coefficient of friction. Thus the poetry fades 
out of the problem and only ' pointer-readings ' 
are left 

Now zhe whole secret of the matter 1s 1n the ob- 
ject of the inquiry, which 1s mentioned as a sort of 
after-thought ‘‘ The question presumably was to 
find the time of descent of the elephant " Natur- 
ally, since the time of descent is essentially a 
metrical quality, we should expect the relevant 
parts of the data to be metrical in character But 
suppose the further question ıs put * To find the 
damage done to the elephant" “Two tons” 1s 
of no use now, the living, struggling, trumpeting 
animal must be reckoned with We can do without 
a knowledge of the slope of the hill, and the co- 
efficient of friction ‘leaves us cold’ As before, 
the poetry fades out of the problem, and 1t takes 
the metrical elements with ıt, but there is still 
something left, and that something 1s scientific in 
characte: It mvolves such things as abrasions 
and broken limbs , ıb 13 approachable with chloro- 
form ana X-rays, the problem requires a know- 
ledge of the anatomical structure and physiological 
processes of elephants—that 1s, scientific know- 
ledge, and the answer can bestated m scientific terms 
conveying the same meaning to all normal people 

The division of common experience into metrical 
and non-metrical parts, of which only the former 
can be dealt with scientifically, therefore appeais 
too simple The whole of common experience Is 
open to scientific treatment , part of that which 1s 
metrical js included in the physical scheme, and 
the remainder, together with the non-metrical 
elements, must be placed in a different scientific 
category—or perhaps more than one such category 
Even this does not exhaust the potentialities of 
science, for ıt has an influence outside its own 
proper sphere, namely, among those experiences 
which are peculiar to the individual Such ex- 
periences are not in themselves subject to scien- 
tific treatment, ‘but, by vutue of a parallelism 
which exists between them and experiences which 
are so subject, they cannot be considered as ii 
they were altogether independent of science , or, 
rather, if we do so consider them, we are closmg 
our minds to much relevant information It 1s 
common knowledge that a man’s temper, which 1s 
outside the scope of science, shows a close relation 
with the condition of his digestion, which 1s very 
largely, at least, susceptible to scientific treatment 

This point, though sufficiently obvious, 1s widely 
overlooked It ıs frequently supposed that by de- 
fining the field of science we define its influence 
The former problem ıs difficult enough, but not 
insuperable ^ the latter ıs not hkely to be solved 
in our day. 


528 


NATURE 


[APRIL 4, 1931 





Obituary. 


Mr SPENCER Le M. MOORE 


M® SPENCER LE MARCHANT MOORE, 
who died on Mar 14 last at the age of 
eighty years, jomed the staff of the Herbarium 
at the Royal Gardens, Kew, m 1872, on leaving 
University College, where he gained the gold medal 
for botany Few young men have had the oppor- 
tunity of training in so brillant a school of sys- 
tematists as Kew then offered Joseph Hooker 
was director, Daniel Oliver was in charge of 
the herbarium with J G Baker as his second, 
and George Bentham was in daily attendance, co- 
operating with Hooker on the “ Genera Plantarum", 
the greatest classic of plant taxonomy Moore, 
who was about twenty-one years of age, quickly 
got to work Between 1875 and 1880 he contri- 
buted a number of papers to the Journal of Botany, 
partly 1n co-operation with J G Baker, on collec- 
tions from North China, tropical África, and the 
Mascarene Islands, and on various genera of Orchids 
and Acanthacee In 1877 appeared, m the same 
Journal, the first of his “ Alabastra diversa", a series 
of descriptions and critical notes bearing on genera 
and species of flowering plants, which, except for a 
long break from 1880 to 1899, continued almost 
yearly up to 1929 From 1877 until 1879 he assisted 
Henry Trimen in the editorship of the Journal 
Then came a break An unfortunate difference 
with Hooker led to Moore's resignation 1n 1880, and 
an attempt to obtain a post 1n the Department of 
Botany of the British Museum was unsuccessful 
During the ten years that followed, he turned his 
attention to plant cytology and a succession of 
papers entitled “Studies in Vegetable Biology ” 
appeared under his name in the Journal of the 
Linnean Society They dealt with such subjects 
as continuity of protoplasm, effect of light on proto- 
plasmic movement, and the nature of callus But 
he was a lone worker, his papers attracted little 
attention, and one feels that he had got out of his 
proper element However, in 1891 came an oppor- 
tunity He joined as botanist a prospecting ex- 
pedition to Matto Grosso, Brazil, and returned with a 
large collection, the elaboration of which, comprising 
many new genera and species, and a general account 
of the vegetation of the district, filled 250 pages of a 
volume of the Linnean Society’s T'ransactions It 
was distinctly his magnum opus In 1894-96, he 
joined a small gold-seeking expedition to the ım- 
terior of Western Australia, and his “‘ Botanical Re- 
sults and Observations on the Nature and Rela- 
tions of the Desert Flora", also published by the 
Linnean Society, was a valuable contribution to 
the botany of a little-known area 
Then 1n 1898, Moore came to anchor in the De- 
partment of Botany of the British Museum as an 
“unofficial assistant ’, and from then until the time 
of his death worked steadily on the Museum collec- 
tions His interests lay chiefly with the families 
Composite and Acanthacee and the Australian 
flora But there were few families of Dicotyledons 
of which he had not a working knowledge, and the 
results of his work appeared 1n a continuous stream 
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of critical descriptive papers In the preparation 
of accounts of important collections recerved at the 
Museum, the elaboration of the gamopetalous and 
apetalous Dicotyledons generally fell to his share 
Since William Fawcett’s death ın 1926 he had been 
helping towards the completion of the ‘‘ Flora of 
Jamaica’’, He had finished the Composite and the 
greater part of the Rubiacee, when a paralytic stroke 
abruptly ended his work, 1n his eighty-first year 
Few botanists have left such a full record of 
critical taxonomic spade-work, or have accumu- 
lated so extensive a knowledge of the munutiue 
of the genera and species of flowering plants 
Spencer Moore's kindly personality and his 1nvalu- 
able help, always ungrudgingly given, will be 
greatly missed by his former colleagues at the 
Museum A B RENDLE. 





WE regret to record the death on Dec 19, at 
the age of eighty-nine years, of Dr C Willgerodt, 
extra-ordinary professor of chemistry at the 
University of Freiburg-1m-Breisgau From the 
Chemaker-Zewung we learn the following particulars 
of his career Born at Harlingeradt in 1841, the 
son of a farmer, Willgerodt was trained as a teacher 
and spent some years teaching in an elementary 
school before turnmg his attention to scientific 
work At the Polytechnic at Brunswick, he began 
to study zoology , but in his twenty-eighth year 
he moved to Berlin, where, under the inspiring 
mfluence of A W von Hofmann, he devoted his 
whole time to chemistry Two years later he 
accepted a post as chemist im a colour factory 
at Elberfeld, and shortly afterwards he became 
manager of a factory at Opladen Feeling, however, 
a desire for further study, he gave up his post and 
entered the University of Freiburg, where, after 
graduation, he was appointed to the teaching staff 
Willgerodt remained at Freiburg for the remainder 
of his hfe In 1896 he was appointed director of 
the Technological Institute, and in 1915 extra- 
ordinary professor of inorganic chemistry and tech- 
nology Willgerodt published numerous orginal 
papers on organic chemistry, the best known of 
which deal with the interaction of chloroform, 
acetone, and caustic alkahs and with the 10doso- 
and 1odoxy-derivatives of benzene 





WE regret to announce the following deaths 
Dr J C Hemmeter, professor of physiology and 


— 


chnieal medieme m the University of Maryland, ` 


known for his work on the physiology and pathology 
of the intestines, on Feb 25, aged sixty-seven years 

Mr J G Miles, who was the author of many 
books on natural history and sport and was known 
for hus excellent animal paintings, on Mai 24, aged 
sixty-SIx years 

Mr P P Quayle, physicist to the Philips Cartridge 
Company of America and formerly an assistant 1n the 
Bureau of Standards, who was a recognised authority 
on ballistics, on Feb 21 

Mr A J Turner, principal of the Victoria Jubilee 
Technical Institute, Matunga, Bombay, author of a 
number of papers on chemistry, on Mar 15, aged 
fifty-six years 
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News and Views. 


PRESIDENTS of the Chemical Society, in their annual 
addresses, customarily exercise choice of subject be- 
tween the affairs of the society and matters of purely 
scientific interest Prof J F Thorpe, who was this 
year in the unique position of presiding for the third 
time m succession. over the annual general meeting, 
divided his address, delivered on Mar 26, into two 
parts In the first part he commented on the Society’s 
progress during the decade in which he has been in 
intimate touch with its work as treasurer and as 
president, in the second, which was not delivered 2t 
the meeting but will be published in the Journal, ho 
will discuss the results obtained at the Imperial 
College of Science and Technology 1n researches on 
the chemistry of the glutaconie acids and on the 
modified strain theory of carbon ring formation The 
retrospect dealt first with the scheme for providmg 
a central building to house various societies connected 
with miming, metallurgy, and chemistry, and referred 
to the constitution of an association and its registra- 
tion under Section 19 of the Companies Act, 1929, 
whereby powers practically equivalent to those 
usually granted in à Royal Charter have been secured 
The association may make no profits, neither may ıb 
giveany bonus or distribute any money to 1ts members, 
hence any excess of Income over expenditure will lead 
to a corresponding reduction in the rents paid by the 
constituent bodies After careful consideration, a 
proposal to house the association in the building 
which has Just been erected by Anglo-Properties, Ltd , 
adjacent to the Imperial Chemical Industries building 
at Millbank, has been 1ejected, and recourse has been 
had to the site originally proposed, which 15 adjacent 
to Abbey House, Westminster The sum of £100,000 
in cash must be paid by June 24 next to purchase 
the lease and sub-leases An appeal to the Treasury 
has failed to secure assistance, and a sunilar appeal 
to the Pilgrim Trust has met with no response 


ABSTRACTS of chemical hterature are responsible 
for an inereasmnglv severe tax on the financial re- 
sources of the two societies— the. Chemical Society 
and the Society of Chemical Industry -by which, 
thiough the Bureau of Chemical Abstracts, British 
Chemical Abstracts 1» published Prot Thorpe’s 
presidential address 1eferied to the fluctuations in 
meome and expenditure which arse from this and 
other causes, and advocated the immediate formation. 
of a reserve fund Since 1921, the membership of the 
Chemical Society has remamed almost. constant at 
about 3900, durmg the same period receipt» from 
the sale ot publications have been nearly doubled, 
but the eost of publications has largely increased 
In advocating co-operation between British and 
American Chemical Abstracts m order to minimise 
waste of money and energy, Prof Thorpe said that 
the decennial index afforded an opportunity for 
collaboration, and suggested as a first measure the 
quinquenmal publication of a joint index giving 
references to both sets of abstracts In an alternative 
scheme, the cost of the abstracts could be spread over 
a wider field Such a publication ought to be of 
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interest to all chemists, and ought to be supported 
by all chemists, yet some 4000 British chemists are 
not members ot either of the two societies which 
maintain the service Institutions desiring to avoid 
the possibility of curtailment of chemical publication, 
owing to lack of funds, might be willing to pay to the 
Bureau of Abstraqts a sum per head of all those of 1ts 
members who do not belong either to the Chemical 
Society or to the Society of Chemical Industry , every 
member would then be entitled to receive & copy of 
the Abstracts, and the institutions could have the 
right to appoint a representative to serve on the 
Bureau Before concluding his address and inviting 
Dr M A Whiteley to unveil a portrait of the fust 
president, Thomas Graham, Prof Thorpe referred to 
the prolongation of the hfe of the Dyestuffs Act, and 
emphasised. its influence on scientific research 


THE Imperial Institute has been relieved of 1ts most 
pressing financial anxieties by the munificent gift 
by Mr Benjamin Drage of £36,000, which 1s to be 
paid im the course of the next few vears and 15 to be 
apphed to the maintenance and unprovement of the 
Institute The offer has been made to the Empue 
Marketimg Board, and has been aecepted by its ehan- 
man, Mr J H Thomas The hnpenal Institute was 
gieatly aided by the annual donation of £5000 by 
the late Lord Cowdiay the cessation of that con- 
tribution and the financial embarrassment of some 
of the leading supporters among the Overseas Do- 
minions have recently threatened some of the work of 
the Institute Mi Diage’s gift will assure its develop- 
ment The Institute has recently held an exhibition 
explanatory of the mineial resources of the British 
Empnue, which has shown a happy combination of 
pieturesque dioramas that illustrate graphically the 
mining operations collections of the o1es and minerals, 
and statistical diagrams of Imperial and world pro- 
duction and reserves Mi Diage has made his noble 
contubution from his realisation of the value of the 
[mpe1al Institute as a national centie for education 
in the economic resources of the Empue Su William 
Furse irs to be congiatulated on the growth of publie 
confidence in the usefulness ot the Institute, of which 
Mi Drage’s donation 15 striking evidence 


IN his Friday evening diseourse. delivered at tho 
Roval Institution on Mar 27, Lord Rutherford dis- 
cussed hehum and its properties He opened with a 
iésumé of the dramatie history of the discovery of 
this element [1 1903 Ramsay and Soddy tound that 
helium was produeed by the transformation of radium 
and, as a result of a series of researches, Ruthertoid 
showed that the a-partieles which are ejected with 
great velocity from radioactive atoms were identical 
with hehum nuclet It ıs probable that the greater 
part, i1 not all, of the helium found in the earth and 
in the natural gases escaping from the earth owes its 
omngin to the a-particles expelled from the radio- 
active elements during theu transformation in the 
earth’s crust It now seems clear that the helium 
nucleus of resultant charge 2 15 remarkably stable 
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and 1s in some way built up by the combination of 
4 protons and 2 electrons The loss of mass m this 
combination shows that a very làrge amount of energy, 
probably in the form of penetrating gamma rays, 18 
emitted during the process It can be calculated 
that the energy released 1n the formation of one pound 
of helium from hydrogen corresponds to the energy 
liberated in the complete combustion of 10,000 tons 
of coal There can be no doubt that helium is formed 
from hydrogen under some, as yet unknown, condi- 
tions in the stellar system However, 1t has not yet 
been found possible to p oduce helium from hydrogen 
under laborato1y conditions 


In 1914, Lord Rutherford continued, Su Richard 
Thielfall suggested to the Board of Inventions of 
the Admualty that, on account of its lightness 
and non-inflammability, helium might prove of 
great service for balloons and auships Puiof J C 
McLennan, of the University of ‘Toronto, was 
asked to mitiate experiments to see whether helium 
could be separated in quantity from the natural 
gases escaping fiom the earth in certain distuicts of 
Canada which were known to contain about one pei 
cent of helium by volume Arrangements were made, 
on a semi-commercial scale to purify the helium by 
liquefying the methane and other gases present The 
impure helium was concentrated m the non-liquefying 
poition In this way, many thousands of cubic feet 
of helium weie prepared and transported in cylinders 
at high pressure About the same time, the Bureau 
of Mines of the US A began similar experiments on 
a large scale, using the natural gases of Texas which 
were rich ın hehum Large quantities of helium were 
separated by liquefaction methods and the cost of the 
helium was found to be sufficiently low to use 1t in 
airships ın the place of hydiogen 
prospects of the use of helium in auships and other 
purposes has led to a search for rich concentrations 
of helium While most natural gases contain less 
than one pei cent of helium, a rich mixture has been 
recently found in Colorado by boring, which contains 
moie than 7 per cent of helium by volume A plant 
has been installed whieh deals with about 600,000 
cubic feet of gas per day This should give an annual 
production of helium of 12 millon cubic feet It may 
be possible that similar rich concentrations may be 
found on the eastein slopes of the Rocky Mountains 
in Canada A small gas field was found a few years 
ago not far from Toronto which had a content of 
08 per cent helium The rights of these wells have 
been secured for the University of Toronto in order 
to have an ample supply of helium for eryogenie ex- 
periments 1n 1t» laboratories 


MEMBERS of university staffs are familiar with the 
inconvenience which results when summaries of theses 
and dissertations prepared under their supervision oi 
under that of their colleagues are not made and so 
kept as to be readily accessible Such a collection of 
abstracts with particulars of publications by members 
of the University of Leeds, for the session 1929-1930, 
has recently been published Besides proving a useful 
reference book within the University, 1t should be 
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welcomed elsewhere as a demonstration of the manner 
in which one of the prima1y functions of a university— 
the acquisition of new knowledge—is being performed 

The pamphlet of fifty-four pages covers the work done 
in the faculties of arts, science, medicine, and techno- 
logy One of the theses describes the results of & 
topographical study undertaken in order to test the 
historicity of a group of Icelandic sagas, another 
concerns the phonology of the old Northumbrian texts. 
The chemical section contains abstracts of theses on 
such varied subjects as the atomic weight of silicon, 
the molecular weight of carbon monoxide, aromatice 
substitution, and catalytic activity Other work 
eariied out included studies on tobacco mosaic, the 
growth of Pinus sylvestris, biochemical oxidation, the 
chemical aspects of immunity, experimental caremo- 
genesis, the behaviour of electrons, the properties of 
reinforced concrete beams, the ventilating properties 
of fabrics, the physico-chemical properties of wool-fat, 
the preparation of phthalazine derivatives, and the 
emission of infra-red radiation during gaseous ex- 
plosion 


We have, from time to time, directed attention, 
in our columns devoted to “Research Items", to the 
publications of the Bernice P Bishop Museum of 
Honolulu, of which the piimairy object 1s the elucida- 
tion. of the ethnological problems of the Pacific For 
some years, the museum has added very considerably 
to our detailed knowledge of the cultures and physical 
characters of the mhabitants of Polynesia by the 
publication of the results of the Bayard Dominick 
Expedition Much of this material is still under 
examination, while other studies are forthcoming 
In the meantime, an interesting and intentionally 
provocative analysis by E. S Ciaighill Handy (“ The 
Problem of Polynesian Ongins", Occasional. Papers, 
No 8, Bernice P Bishop Museum) offers a suggestion 
on the complicated question of Polynesian-Asratic 
relationships We will not attempt here to follow 
Mr Handy in the details of his argument, in which 
he traces the various cultural and ethnical influences _ 
from Asia which have penetrated Polynesia in pre- 
historie, Brahmanical, and Buddhist times, but 
Mr Handy’s views on the means by which they were 
carried to Polynesia aie interesting He suggests 
that the habit of thinking of Polynesian migrations 
in canoes should be abandoned Almost certainly, 
the later Malaysians and Asiatics started their voyages, 
which were probably accidental, in ships The effect- 
Ive agent was the strong current which runs between 
Luzon and Formosa, so stiong that “any sailing 
ship sucked into 1t 15 flung out towards Micronesia ”’ 
It may not be without interest to recail that the late 
Sir Henry Howorth, shortly before his death, sug- 
gested the derivation of certain cultural elements ın 
Polynesia from Tibet, the casual castaway ship being 
made atcountable for then introduction into Poly- 
nesia 


Pnor Errror SMrrH's Henderson Trust Lecture 
on '*'The Significance of Peking Man" (Oliver and 
Boyd, pp 20, 6d.), from which we published extracts 
in NATURE, Feb 7, p 202, pays a well-deserved tribute 


APRIL 4, 1931] 


NATURE 


531 





to the vision and perseverance of Dı Andersson 
and Dr Davidson Black, by which the existence of 
early man in China has been established Dr Black’s 
courageous identification of a new human genus on 
the evidence of the tooth discovered by Dr Bohlin at 
Chou Kou Tien 1n 1927 1s now fully vindicated Prof 
Elliot Smith’s survey of the course of events, from the 
first tentative suggestion of the human or anthropoid 
character of the tooth bought in Peking in 1903, 
leading up to the final discoveries, is a valuable 
record for the future historian of scientific discovery 
Not the least of its merits 1s the credit given the 
Chinese authorities for their enlightened support—a 
support which would, no doubt, have been even more 
helpful had 1t not been for the unfortunate course of 
political events In the circumstances, ıt was to be 
expected that the actual specimens should 1emain in 
Peking, and that those who wish to study them at 
first-hand must visit China The excellent series of 
photographs, however, with which Prof Elhot Smith 
has illustrated his lecture 1n 1ts published form, gives 
the 1eader an opportunity of judging for himself its 
many remarkable features Among these, the most 
striking 1s, perhaps, the remarkable thickness of the 
walls of the skull as compared with those of Piltdown 
man, to which the author refers A comparative series 
of jaws brings out the resemblance between those 
found at Chou Kou Tien 1n 1927 and the chimpanzoid 
jaw of Piltdown As Prof Elliot Smith says, these 
jaws have now settled a controversy which had lasted 
for sixteen years 


OnE of the chief desiderata of the Zoological 
Department of the Birtish Museum (Natural History) 
has recently been supplied by a gift from His Highness 
the Nawab Sahib of Junagadh of complete male and 
female specimens of the Indian hon, the specimens 
comprising perfect skins, skulls, and skeletons of two 
adult animals The skins have been placed in the 
study collection The Department of Entomology of 
the Museum has been fortunate m securing the col- 
lection. of Hesperuds (Skipper butterflies) formed by 
M René Oberthur, of Rennes, consisting approxi- 
mately of 60,000 specimens from all parts of the 
world The bulk of the present acquisition was 
ongmal part of the great collection of butterflies 
formed by the late M Charles Oberthur, the greater 
portion of which, amounting to nearly 800,000 speci- 
mens, came into the possession of the Museum in 
1897 But to this section of his brother's collection 
M René Oberthur was able to add, after he ,had 
acquired it, the collection of Hesperudze formed by 
M Mabile, who was for many years the leading 
authority on the group The Department of Geology 
has receivéd four specimens of the primitive ichthyo- 
saur, Maxosaurus, found m the Middle Trias of Edge 
Island by Mr N L Falcon durmg an expedition to 
Spitsbergen in 1927 Two specimens are parts of 
jaws, another is part of a hmb , but the fourth 1s 
the almost entire vertebral column, about five feet 
long The condition of the vertebra 1s excellent, and 
all the neural spines are preserved and clearly mndi- 
cate the presence of a small tail-fin Miss A Lorram 
Smith has presented to the Department of Botany 
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646 drawings of fungi, lichens, and Mycetozoa made 
by John Templeton (1766-1825), a well-known Insh 
botanist The drawings were given to Miss Lorrain 
Smith by Dr Howard Kelly, of the United States, 
and his letter of gift, statmg that the collection 
* should. return home, where ıt can be studied and 
where ıt will serve to bring more credit to its author ” 
than would be possible m the United States, 1s 
included 


IN modern practice, the heat developed in large 
electric machines and devices limits the load they 
can carry and therefore their rating Elaborate 
methods of keeping them cool are adopted and they 
aie sometimes placed in the open ar In Great 
Biitain. there are many outdoor substations, and this 
practice 1s rapidly increasing Another interesting 
trend of development 1s to put them 1n. various kinds 
of gases and liquids so as to facilitate them cooling 
Transformer coils, for example, are often placed in 
nitrogen and rotating machinery 1n hydrogen Many 
kinds of switchgear are placed in oil or gum In the 
Westinghouse International for January, a 9375-lalovolt 
ampere turbo-generator is described, the rotor of 
which has been running successfully in hydrogen fo: 
six months, despite the fact that 1t has a projecting 
shaft It ıs common piactice to run synchronous 
condensers which have no projecting shaft in hydrogen 
It has been found experimentally that using hydrogen 
instead oi au increases the rating of the machine by 
at least 25 per cent In addition, the efficiency 1s 
found to be 1 per cent greater, also, there 1s no need 
to guard against damage being done to the insula- 
tion by effects due to corona discharges Since the 
machine is hermetically sealed, 1t can be placed out- 
of-doors The hydrogen pressure is kept slightly 
above the atmospheric pressure, so that the leakage, 
which tests show to be extremely small, 1s outwards 
In case of any abnormal conditions occuring, auto- 
matic signals attract the operator’s attention 


THE Council of the London Mathematical Society 
has decided on an extension of the scheme, which was 
started six years ago, of devoting two of the meetings 
in each session to a lecture It has now been decided 
to devote an occasional meeting to a set discussion 
on recent advances in a selected branch of mathe- 
matics The first of these discussions will take place 
at the meeting on April 23 at 5 pm at Burlington 
House The discussion, which will be on “ Recent 
Work in the Additive Theory of Numbers ", will be 
opened by Prof G H Hardy, he will be followed by 
Mr E Maitland Wright on “ New Partition P1ob- 
lems ", Mr. A E Ingbam on * The Method of Brun 
and the Theorem of Sebnirelmann ", and Dr A E 
Western on ‘‘Computatrve Work connected with 
Warmg’s Problem " It ıs hoped that Prof L J 
Mordell, Mr S D Chowla, Dr T Estermann, and 
Prof J E Littlewood will also take part in the 
discussion The second lecture of the session will 
be given by Prof J E Lennard-Jones at the meet- 
ing on May 14 Members of other scientific societies 
who may be interested are invited to attend these 
meotings 
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In recent years, many aquatic birds have shown 
a new spirit of colonisation in Great Brita ‘The 
spread of more than half a dozen species of wild ducks, 
especially in Scotland, has been remarkable Sharing 
with the ducks 1n this great advance movement, and 
we refer again particularly to Scotland, has been the 
great crested grebe But there ıs evidence that the 
breeding range of this species 1s altering in England 
also, and, 1f this be so, the sooner exact information 
about the past and present detailed distribution 1s 
collected the better For with such a firm basis of 
fact, future movements may be recorded with accuracy 
and perhaps some of the factors concerned 1n so general 
& movement may be elucidated Naturalists, there- 
fore, would be doing good work if they contributed 
information to the “ Great Crested Grebe Enquiry ”’ 
of T H Harrisson and P A D Hollom The in- 
vestigation aims at forming a census of great crested 
grebes for the whole of Great Britain, and 1s supported 
by British Bards (Feb 1931) Schedules to be filled 
in with desnable data may be obtained from Mr 
Harrisson, at Pembroke College, Cambridge 


THE value of red squill powder in the destruction 
of rats 1$ becoming increasingly recognised When 
experiments were carried out 1n the Zoological Gardens 
in London some years ago, 1t was found that the hquid 
preparation of ied squill (a lihaceous plant known 
also as scilla and sea-onion, Urginea marwWwma) was 
more trustworthy than powder mixtures Since 1928, 
however, the US Department of Agriculture has 
been experimenting with the powdered forms, and it 
has been found that a powder of maximum toxicity 
can be obtained by drying the sliced bulbs at a 
constant iemperature of 80? C Thus the greatest 
difficulty in the use of red squill irregularity of 
results, has been overeome, and the poison bas 
become the most widely used against rats in the 
United States It is greatly in its favour that this 
rat poison 1s relatively harmless to human beings and 
domestic animals , indeed, 1n field tests, prairie dogs 
and pocket gophers refused to eat the red squill baits, 
and in most cases cats, dogs, chickens, pigeons, and 
pigs either 1efused to eat poisoned foods or, having 
eaten, promptly vomited them One of the authors 
of the new US Dept Agriculture Leaflet 65, “ Red 
Squill Powder and Rat Control", himself swallowed 
15-grain and 40-grain doses of a toxic red-squill 
powder without untoward results 


Two recent Botany Leaflets, Nos 15 and 16, re- 
ceived from the Field Museum of Natural History, 
Chieago, appear to be almost models of their kind 
No 15, on *Spiees and Condiments ”, by James B 
MeNaar, whilst full of information, has a wide general 
appeal, because the history and romance of these 
plant products are always keptin view Writing for 
the New World, the author emphasises the fact that 
most of the spices used by man have had their home 
in the tropics of Asia, whence they have spread 
all over the globe, the value of all spices shipped 
directly to the United States averages about twelve 
milion dollars annually. Leaflet No 16, “ Fifty 
Common Plant Galls of the Chicago Area ", by Carl 
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F Gronemann, ıs also extremely attractive. A brief 
introduction 1s well calculated to arouse the reader's 
mterest All the galls described are clearly illus- 
trated, and although their number ıs so small, 
probably any Chicago reader could soon find a few 
of them near his home Interest once thus aroused, 
plenty of references are supplied to help the reader 
to further knowledge m a httle-studied field It is 
doubtful whether m strenuous northern America, 
especially the eastern United States, the amateur 
naturahst has flourished as he has under English con- 
ditions, and these leaflets should do much to en- 
courage the development of the naturalist m the 
strenuous industrial centre served by the Museum 


THE National Smoke Abatement Society has issued 
No J ofits second volume (23 King Street, Manchester, 
Is quaiterly), which shows how the problem of atmo- 
spheric pollution 1s being handled in different parts of 
Great Britam New ground ıs bemg broken by the 
West Riding of Yorkshire Regional Smoke Abatement 
Committee in setting up a scheme for training and 
certification of stokers and boiler attendants In its 
first year, candidates from eleven centres aie already 
expected to sit for examination, and there are indica- 
tions of more next year It ıs hoped that improved 
tiamung will raise the status of the fireman, and by 
more intelligent operation, promote not only efficiency 
and economy, but also reduce the nuisance which ıs 
so great in the textile areas The journal reveals 
great efforts of smoke abatement reformers, but the 
difficulty 1s to secure the active co-operation of the 
smoke producers, both domestic and industrial 


Tue United States National Museum, the expenses 
of which have been provided by Congress since 1877, 
cost during the year ending June 30, 1930, a sum of 
762,514 dollars, 14,490 dollars above that of the pre- 
ceding year More than half a million specimens 
were added to the collections, including a great ball 
of crystal 12$ inches in diameter and weighing 1063 
pounds, believed to be the largest perfect crystal 
sphere in existence The specimens now covered in 
the museum catalogues number 124 milhons, of 
which more than 9 millions belong to the Department 
of Biology, and 2 milhons to Geology The annual 
attendance remains very high, the visitors approach- 
ing the two-mulhon mark, and it is remarkable that 
in the course of four years the annual number of 
visitors to the Arts and Industries Section, which 
now stands at 863,000, should have increased by half 
a million, while other sections show relatively small 
increases oe 


Tse United States Geological Survey has re- 
published a general mtroduction to the Coalfields 
of the United States and a chapter on the Coalfields 
of Ohio (US Geol Surv Prof Pap 100), which 
were first published ın 1917 At that time ıt was 
planned to pubhsh similar deseriptions of the coal- 
fields of the various States, this plan has now been 
abandoned, but ıt has been considered worth while 
to republish the two chapters in question The 
general description of the coalfields by Mr Campbell 
occupies some thirty-three pages, whilst that of the 
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coalfields of Ohio by Mr Bownocker occupies some 
sixty-one pages, for the purposes of the general 
student of the distribution of the world’s coalfields, 
the former 1s undoubtedly of far greater importance, 
and the United States Geological Survey is to be 
congratulated upon its decision to republish this in- 
formation and thus render ıt more readily accessible 


THE spontaneous combustion of coal 1s a source of 
trouble to those concerned with the winning, transport, 
and storage of coa] At air temperature, oxygen may 
be absorbed, causing a rise in temperature, but after 
a time, smouldering begins The Safety in Manes 
Research Board has issued a report (No 63) of an 
investigation by H E Newall and F S Sinnatt on 
the “ Propagation of Combustion ın Powdered Coal ” 
This smouldering of coal dust can be propagated at 
temperatures above 130° at a speed which depends 
on conditions, but can be so low as bin perhour It 
was shown that appreciable quantities of hydiocyanic 
acid were evolved on combustion at 500°-600°, which 
suggests the existence of an additional and unsuspected 
hazard associated with spontaneous combustion 


In the December issue of the Quarterly Review of 
Biology ıs the fifth annual report on the cost of 
biological books This deals with the hooks received 
during the year 1930 The biological books published 
by the United States Government stand lowest in the 
comparative list of prices Fiance continues to produce 
the cheapest commercially published scientific books, 
costing on the average, at 0 47 cent per page, less than 
half as much as those of any other country , while there 
1S & continued increase ın the prices of German books, 
which average 1 82 cents per page, being far above 
that of any other group except the English-American 
books, m the cost of which (at 1 91 cents per page) are 
included transportation charges and tariff The cost 
of Englsh biological books (113 cents per page) 
decreased slightly as compared with 1929 


Warson’s Microscope Record for January (No 22) 
-contains useful practical articles on ‘‘ Microscopical 
Methods for Mycetozoa ”, by J M Coon, and on 
“ Cements and Finishes for Microscopical Prepara- 
tions”, by W D Gnuer C H Oakden continues 
his notes on early photomicrographers Details are 
given of contributions by, among others, Fox Talbot 
(1839), Hogg (1841), and Diamond, the first secretary 
of the Photographic Society (now the Royal Photo- 
graphic Society) Draper, who in 1840 made the first 
astronomical photograph of the moon, between 1851 
and 1856 took several daguerreotypes of mucro- 
scopical objects Donne in 1884 issued an “ Atlas 
d’anatomie.microscopique”’, containing no less than 
eighty photomicrogiaphs printed from daguerreotype 
_ plates etched with hydrochloric acid The plates, 
being of very soft metal, were useless by the time 
fifty impressions had been taken This “Atlas” is 
the first book of photomicrographs published 


THE Daniel-Pidgeon award for 1931 of the Geo- 
logical Society of London has been made toM W Q 
Kennedy, who proposes to investigate certam por- 
phyritic and non-porphyritic basic intrusions of com- 


No 3205, Vor 127] 


NATURE 


5833 


posite character ın the Tertiary piovince of the west 
of Scotland : 


At the annual general meeting of the Ray Society 
on Mar 20, the followmg officers were re-elected 
President Prof W C M'Intosh, Treasurer Sn 
Sidney F Harmer, Secretary Dr W T Calman 
Mr D J Scourfield was elected a vice-president, and 
Prof F Balfour Browne and Mr Charles Oldham 
were elected new members of Council It was an- 
nounced that the first volume of Dr Gurney’s mono- 
graph on “ British Copepoda ” 1s in the press and will 
form the Ray Society’s issue for 1931 The Council 
appeals for further support to enable the Society to 
continue its work of publishmg natural history books 
which otherwise would be unlikely to find means of 
publication 


THE Glass Manufacturers’ Federation has ar1anged 
an exhibition of British glass and glassware to be 
held in the exhibition hall of Messrs Selfridge and 
Co, Ltd, Oxford Street, London, on April 13-18 
Among the ten sections into which the exhibition 
will be divided aie safety and ‘health’ glass, chemical, 
scientific, laboratory, medical, and machine glassware , 
gauge glass, glass tubing and rods, and neon signs , 
optical glass, lenses, and lighthouse glass, electric 
lamp bulbs for hghtmg and scientific purposes 
Among the demonstrations which have been a1ranged 
are glass blowing, ' health’ glass, invisible rays, and 
glass-eye making 


AN exhibition ıs being held ın the Czechoslovak 
National Museum, Prague, of the works of the great 
seventeeth century astronomers, Johann Kepler and 
Tycho Brahe Though neither was a native of Bo- 
hema, each spent the most important and fruitful 
period of kis hfe m Prague Each, too, was in turn 
Astronomer-Royal to Rudolph II, who made Prague 
a centre of art and learning Kepler was there during 
the years 1600 to 1612, and taught at the German 
university The exhibition contains material drawn 
from withm the borders of Czechoslovakia, especially 
from the lbraries of Strahov Monastery and the 
University of Prague, the State Observatory, and 
the private collection of the Fric family s 


THE preliminary programme of the congress of the 
Royal Institute of Public Health, to be held at 
Frankfurt-on-Main on May 19-24, has recently been 
issued Amongst much information, including a 
preliminary itinerary, 1s the list of sectional presidents 
They are Section (1), State medicine and municipal 
hygiene, Lord Moynihan and Prof M Taute, Sec- 
tion (2), architecture, housing, and town-planning, 
Prof Patnek Abercrombie and Dr O Weigert , 
Section (3), industrial hygiene, Viscount Leverhulme 
and Dr Arthur von Weinberg, Section (4), women 
and children and the public health, Viscountess 
Erleigh and Prof H von Mettenheim , Section (5), 
tuberculosis, Dr David Davies and Piof L Brauer, 
Section (6), pathology, bacteriology, and biochemistry, 
Prof Theodcre Shennan and Prof W Kolle 


Ix his presidential address on Mar 22 to the Glasgow 
Archeological Society, Mr Ludovic Mann deseribed 
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some iecent discoveries imn the west of Scotland 
Many of the relics were exhibited A notable find 
was that of a Roman warrior buried, after cremation, 
on the Wigtownshire shore, associated with three 
Roman pottery vessels, two of terra sigillata two 
non spearheads, an iron sword, some iron frag- 
ments in the nature of platmg, a bronze rmg, an 
non ring containing an intaglio of pale green chalce- 
dony engraved with the figure of a female, robed and 
holding in hei left arm what appears to be a palm 
branch 


A SHORT handy list (B 7) of second-hand books on 
botany, herbals and medicinal plants, gaidens and 
gardening, fruits and fruit culture, trees and shrubs, 
agiiculture and husbandry, has been issued by Messrs 
Fiancis Edwards, Ltd , 83 High Street, Marylebone, 
Wi 


Messrs W H Robmson, Ltd , 16 Pall Mall, S W 1, 
have Just issued a “‘ Catalogue of Rare Books ’’, No 32 
Most of the books listed are of a general character. but 
there are some of scientific interest, for example the 
fist edition of Malthus's “An Essay on the Principle 
of Population, as 1t affects the future improvement of 
Society " several volumes of the Hakluyt Society, 
and a manusciipt m 3 vols of lecttmes on chemistiy 
by Prof Joseph Black, of Edinburgh 
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APPLICATIONS are invited for the we Went davon anche okt oF Meola «| Meeticamious are iivied tor the tollowud apport appoint- 
ments, on o1 before the dates mentioned —A handi- 
caft mstruetor at the Anerley Residential School— 
The Education Officer (S S 6), County Hall, West- 
minster Budge, SE 1 (April 11) A junior lecture: 
in commerce in the University of Liverpool-—The 
Registia1, The University, Liverpool (April 13) A 
lecturer ın education in the University of Sheffield— 
The Registrar, The University, Sheffield (Apul 18) 
A junior scientific officer under the directorate of 
scientifie research of the Air Ministry, for research 
in connexion with electrical equipment, especially 
with reference to electrical ignition apparatus—The 
Chief Superintendent, Royal An craft Establishment, 
South Farnborough Hants (April 18) A probatione: 
naturalist on the scientific staff of the Fishery Board 
for Scotland—-The Secretary, Fishery Board fo Scot- 
land, 101 George Street, Edinburgh (Apul 20) An 
assistant in the Brighton Public Museum with a 
knowledge of ornithology and taxidermy — The 
Director, Noith Gate House, Church Street, Brighton 
(Apnl 27) An advanced studentship in education 
in the University of Manchester—The Registrar, The 
University, Manchester. (May 1) An additional 
assistant pathologist ın the Public Health Depart- 
ment of the Shanghai Municipal Couneil—John Pook 
and Co, 68 Fenchurch Street, E C 3 


Our Astronomical Column 


Early Images of Pluto on Flagstaff Plates — Harvard 
Card, No 148, reports that 1mages of Pluto have been 
detected on two plates taken at the Lowell Observa- 
tory in the spring of 1915 That was the year in 
which Piof P Lowell’s * Memoir on the Trans- 
Neptunian Planet” was published, and it is quite 
hkely that he examined these plates himself, they 
were presumably taken specially for the search It 
is much to be lamented that the images were not 
detected at the time, as Prof Lowell would then have 
been cheered, before his death, by knowledge that his 
prediction was successful Incidentally, the number 
of pre-discovery images of Pluto that were undetected 
at the time (eleven are now known) emphasises the 
skill and alertness of Mr Tombaugh in making the 
discovery so promptly after inspection of the plates 
of January 1930 Dr Bower has corrected the orbit 
of Pluto by computing the planetary perturbations, 
and gives the following residuals (Observed——Calcu- 
lated) for the earliest thiee positions 


RA Decl 

1914 Jan 23 Konigstuhl 4129" +04’ 
1915 Mar 19 Flagstaff 130 -27 
» Apul 7 T +38 -48 


He asks that any observeis who possess plates that 
might contain ımages of Pluto should send him the 
dates of exposure, he would then calculate the 
perturbations and send an accurate position to assist 
in the search upon the plates Huis address is the 
Students’ Observatory, Berkeley, Califoinia 


A Very Distant Spiral Nebula —A Daily Science 
Bulletin issued by Science Service, Washmgton, DC, 
dated Feb. 25, announces that M L Humason has 
photographed with the 100-1inch reflector at Mount 
Wilson the spectrum of a very faint nebula discovered 
by W H Christie, its position ın the sky ıs not 
stated The spectrum shows a shift of the lines 
towards the ied, corresponding to a recession of 
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! 17,600 km /sec , 


and an estimated distance of 120 
million light-years This ıs by far the most distant 
nebula the distance of which can be regarded as 

‘measured’, but ıt will be remembered that when 
Di Hubble pubhshed his determination of the 
distances of the Andromeda nebula and Messier 33 
as nearly a million hght-years, he estimated that the 
faintest nebule that could be reached with the 100- 
anch were distant about 150 million hght-years The 
estimate of distance derived from the spectral shift 
1s independent of the view taken as to the reality of 
the recessional movement Prof A  Emstem, the 
Mount Wilson astronomers, Sir James Jeans, and 
others regard this movement as only apparent, arising. 
from the properties of the four-dimensional space; 
time continuum, but Prof de Sitter (supportea to 
some extent by Sir Arthur Eddington) considers that 
the recession 18 1eally going on Prof Einstein ıs now 
at Mount Wilson, and naturally he ıs following this 
investigation with great interest 


Heights and Diameters of Lunar Craters —The 
BAA Jow for January contains a statistical paper 
by T L MacDonald, in which he studies the altitudes 
of the walls surrounding the craters, measured both 
from the external plam and from the crater floor, and 
correlates them with the diameters Detailed measure- 
ments are given for about two hundred formations 
The graphs that are given show that the height 
varies approximately as the square root of the dia- 
meter, so that the plotted pomts he on a parabola. 
To a diameter of 84 km corresponds a height of 
4 4 km , and to 24 km corresponds 2 8 km Craters 
m the iegion between 'Tycho and the south pole 
(which the author calls the continental region) are 
unusually high for their diameter A drawing of an 
ideal lunar crater (in which the vertical scale 1s much 
larger than the horizontal one) shows that the slope 
on the inside of the crater walls 1s much steeper than 
on the outside 
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Research Items. 


Folk-memory in Crete —The contents of vol 41, 
pt l, of Folk-Lore melude the presidential address 
to the Folklore Society by Prof R M Dawkins at 
the close of his term of office It illustrates the 
general principles of the evidential value of folk- 
memory ın application to a specific area in. which 1t 
is possible to check tradition by bringing ıt into 
relation with historical records There 1s no popular 
tradition now alive in Crete which reaches back to 
Minoan times, and in fact ıt does not go back earlier 
than the name Hellen The preservation of place- 
names and, indeed, of the language—a popular form 
banned by hterature and learning — 1s in itself an 
effort of folk-memory But until recently the name 
Hellen meant pagan and the place-names which 
preserved a long tradition have been obliterated by 
1ecent changes Of Christian history, a memory, 1f 
mistaken, ıs enshrmed ın the tomb of Caiaphas Of 
Byzantine history there is httle to show One tradi- 
tion, though false, preserved a record of the voyage 
of Eudocia in 443 A D , while another, entirely false, 
1elated to a Byzantine lady of the ninth century 
Of the Arab occupation there were no stories ,; but 
the story of the ''Twelve Archons”’ refers to the 
Byzantine reorganisation of Cretan society from 
Constantinople after the reconquest The ballads 
and legends of Digenis, a hero of the struggle against 
the Saracens on the Asiatic frontier, are also referred 
to Byzantium The raids of pirates made consider- 
able impression on the popular mind, and the Venetian 
supremacy was also remembered , but ıt 1s with the 
Turkish occupation that popular memory really begins, 
and to 1t popular tradition and legend predominantly 
belong 


A Ritual Use of Rock Paintings in Tanganyika — 
In the March issue of Man, which 1s devoted entirely 
to Africa, Mr A T Culwick describes a ritual at 
Bahı In certain rock-shelters are rock paintings 
about which Wagogo tradition relates that Wamia, 
who was driven out by their earliest ancestor Kiman- 
chambogo, and Amankara made them, when they 
sacrificed cows, using the fat of the victims to make 
the lmes Now, therefore, the Wagogo, although 
they know nothmg of the meaning of the paintings, 
durmg a drought go to these rock-shelters, which 
they regard as sacred, and tambika there—that is, 

er up a special form of sacrifice in which the entrails 

e taken out of the victim and thrown at the sacred 
orpJect The fat of the animal is used to brush over 
eme painting, followmg the Imes drawn by Wamua 
The present Wamua tribe, who are said to have been 
an offshoot of the Masai, have funeral rites of an 
unusual type When a distmguished man or 
woman dies, a rock is tambeka’d All the elders 
assemble, bringing with them a black robe, a black 
sheep, and black cow They drink beer, which 
they then spit out on the rock The fat of the 
sacrificed animals is melted and with it a picture 
of the dead man is drawn on the rock with some 
of his personal possessions, such as cattle, gourds, 
pestles and mortar, ornaments, ete The pictures are 
then covered with branches and all the people of the 
village are called for a feast and to drmk beer After 
this, the elders pray to the deceased, asking for rain 
in return for their presents The entrails, with the 
black robe and some tobacco, are left at the foot of 
the rock A medicine man is always represented as 
a snake 


Iodine Supply and Goitre —Investigations under- 
taken in the United States, Switzerland, and New 
Zealand indicate that there 1s a correlation between the 
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level of 10dine intake and the prevalence of endemic 
goitre In the same three countries, it 13 reported 
that the administration of 10dine m goitre areas has 
been followed by a marked decrease m the incidence 
of the disease In England, the incidence of goitre 
among school children aged 13-14 years varies, in 
rural areas, from 0 4 per cent m Essex to 24 5 per 
cent 1n Somerset, and in towns from 0 1 per cent ın 
Middlesbrough to 17 2 per cent in Preston In view 
of these differences, Dr J B Orr has undertaken a 
survey of the iodine content of foodstuffs ın repre- 
sentative areas (Medical Research Council, Special 
Rep Serres, No 154) The substances selected for 
analysis were soils and pastures, milk and eggs, all 
from the same farms and fields so far as possible, 
locally grown cabbages and potatoes, blood from 
local sheep and ther thyroid glands The results 
obtained are inconclusive The iodine supply, as 
judged by the content of milk, eggs, and cabbage, 1s 
higher m the Scottish area, which ıs known to be 
goitre-iree, than 1n. the Enghsh counties, where goitre 
1S to a greater or less extent endemic On the other 
hand, there 1s no indication whatever of any definite 
difference between those areas in England with a low 
goitre incidence and those reputed to have a high 
gortre incidence 


Life of the Spider —A notable contribution to oui 
knowledge of the biology of spiders has been made by 
Dr P Bonnet (Bull Soc Nat Hust, Toulouse, 59, 
231-100, 1930) In seven years, 1598 spiders of ten 
different species have lived under his care and no less 
than 522 have been raised from the egg to the adult 
lhis has enabled him to show that the number of 
moults during growth—4 to 22—.depends only on the 
size of the spider, while the tıme between two moults 
depends more on the temperature and food supply 
than on age He describes a complex mechanism for 
the autotomy of mjured lmbs and shows that this 
cannot always be an involuntary reflex act Re- 
generated limbs require three moults to attain their 
normal size, the process of such regeneration ıs also 
described fully Some of his spiders achieved the 
regeneration of all eight legs simultaneously 





Craniology of the Dog —T Marchlewski (Bull 
Internat Acad Polon Scr et Lettres, No 7-8, B 2, 
1930) discusses the relationships between the diverse 
groups of breeds of dogs, and concludes there aie 
three clearly defined types as shown by their skull 
characters The Canes lewners or gieyhound group 
is & uniform group sharply distinct from all other 
groups of dogs The C optyume matris group ıs less 
clearly defined, shows no definite affinities with the 
greyhound group, and is formed by the narrow- 
headed, long-snouted collie type and by another type 
represented by the Alsatian wolf-dog The C de- 
cumanus type, the primitive hound or gun-dog type, 
has a long cranial region and comparatively high 
crested skull, narrow cranium and moderately wide 
forehead, and moderately long facial region This 
seems to be the type from which have been gradually 
evolved, with the influence of crosses of the grey- 
hound and the collie type, the highly bred types of 
pointers 


A New Mounting Medium —G D Hanna (Jour R 
Mac Soc, vol 50, pt 4, 1930) describes under the 
name “‘ Hyrax’’—a derivative of naphthalene—a 
new mounting medium for microscopic preparations 
of diatoms It ıs a resin of pale straw colour, its 
refractive index 1s 1 82, and it 1s soluble m benzene, 
xylol, and some other organic solvents, which are 
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easily expelled from the mounted preparation, by 
gentle heat In shdes exposed to sunhght, the 
medium darkens ** to about the colour of old balsam ”’, 
but ın those kept im cabinets, the medium remains 
“ practically water-white ” 


Hatching of Insects E K Sikes and V B 
Wigglesworth (Quart Jour Mier Sev, vol 74, pt 2, 
1931) record observations on the hatchmg spines 
present on the embryonic cuticle of bugs and lice 
The mechanism of hatching is described for a flea, 
the meal-worm, a gram-moth (Sitotroga), Lucila, the 
bed bug, and a louse (Polyplar), and the general 
mechanism of the hatching of msect eggs 1s discussed 
The embryo increases in size very rapidly before 
hatching by swallowing the amnuotic fluid, and thus 
acquires a better purchase for its operations against 
the chorion In every case, the force employed to 
break open the egg appears to be muscular The 
swallowing of air may also play an important part 
in the emergence of the larva The authors devote 
particular attention to the first appearance of air 
in the tracheæ of the larva ‘This occurs in three 
different ways--(1) the surface of the larva dries 
while still m the egg, and the tracheal system fills, 
before hatching, from the outside air, for example, 
Ceratophyllus, Tenebrio , (2) the larva at the time of 
emergence is enclosed in a cuticle which retains a 
layer of fluid, so that air has access to the trachese 
only when this embryonic cuticle ıs shed, that 1s, 
after hatching, for example, Cwmez, Polyplax, (3) 
the tracheal system fills with gas while the larva 1s 
still bathed ın the fluid contents of the egg, that 1s, 
it fills with the gases which were in solution, for 
example, Luca and the gram-moth It is sug- 
gested that the fluid in the tracheex, which has 
passed in previously from the tissues, 1s absorbed by 
the osmotic pressure of the tissue fluids, and that, 
since this pressure 1s increased by muscular activity, 
air appears earliest ın those msects which show the 
greatest activity while in the egg 


Edible and Poisonous Fung: —It 1s with pleasure 
that we note the appearance of a third edition of 
“ Edıble and Poisonous Fungi" (Bullet No 23, 
Ministry of Agriculture and Fisheries, London, 1930, 
2s 6d) The volume has always been useful to the 
country person, giving him an element of security m 
gathering fungi for food purposes and doing much to 
eradicate the numerous superstitions which have been 
built up around poisonous toadstools The present 
edition has been improved by the substitution of 
more typical illustrations, and four more common 
species have been described ‘There ıs httle danger 
of the non-technical mind confusing any of the edible 
species, with the possible exception of Amanita 
rubescens, which 1s probably not sufficiently distimct 
from the poisonous A muscaria ‘The descriptions 
are lucid and a short glossary 1s given 


Microchemical Recognition of Saponinin the Plant — 
Robert Fischer and his colleagues are developmg a 
new technique for this purpose Their methods and 
results are described in the Sitzungsberichie of the 
Vienna Academy of Sciences, Abt I, vol 139, 1930, 
pp 321-354 Essentially the method consists in 
covering a section with a gelatin solution contammg 
salt, at a defimte pH, by addition of phosphate 
buffers, and mixed with defibrinated blood or washed 
red blood corpuscles before ıt has set ‘The section 
must be completely covered by the gelatm, when, if 
saponin ıs present and diffuses out of the section, a 
clear region will be seen to develop around the section 
owing to its hemolytic action By the different 
behaviour of saponins ın gelatin at different pH, it 1s 
claimed that different types of saponm can be recog- 
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nised Solanm 1s also recognised by the fact that ıt 
is put out of action by cholesterol, if the section 1s 
boiled ın a solution of this substance, whilst the 
cholesterol-solanin complex 1s apparently broken up 
and the solanm again released by treatment with 
boulmg xylol The distribution of saponins in various 
Caryophyllacee and Solanacez ıs examined by these 
methods 


Fossils of the Samana Range —An account of the 
paleontology and geology of the Samana Range in 
the North-West Frontier Province of India has been 
prepared by Lieut -Col L M Davies and others 
(Paleont Indica, NS, 15, 1-8, 1930) The range 
consists of a single anticlme crossed by two faults 
The Jurassic 1s represented by beds which appear 
to be either Upper Bathonian or Lower Callovian, and 
perhaps by Upper Jurassic In the Cretaceous there 
1s definite evidence for Neocomian and Albian 
horizons Lower Eocene beds are well represented 
and correspond to the Ranikot series ‘The Jurassic 
and Gault Brachiopods are described by Miss H M 
Muir-Wood, the Albian Echinoids by Miss E D 
Currie, the Albian Gasteropods and Lamellibranchs 
by L R Cox, the Neocomian and Albian Ammonoids 
by L F Spath Of the Lower Eocene fauna, the 
Forammuifera are described by L M Davies, the 
corals by Prof J W Gregory, and the Mollusca 
by L R Cox, who gives an account of the palæo- 
geographical conditions of the period 


The Banket of the Witwatersrand —An important 
paper, stimulated by Dr L C Graton’s recent advocacy 
of a hydro-thermal origin for the gold deposits of the 
Rand, was read by Dı L Remecke at the meeting 
of the Geological Society of South Africa on Dec 8, 
1930, and will appear later ın the Society’s T'ransac- 
toons Dr Remecke shows that the orientation of 
the pebble axes, the melination of cross-bedding, the 
arrangement of the conglomerate lenses, and the 
thinnnmg and gradual decrease of grade-size from 
north-west to south-east proves that the Main Reef 
Leader of the Far East Rand was laid down by currents 
flowmg from the north-west, and not, as Graton 
supposes, by wave action The Witwatersrand 
system also differs from marine formations in its 
lack of calcareous members The whole assemblage 
1s shown to resemble in a very remarkable way that 
of the Siwalik system of northern India . The evı- 
dence of 1ts having been deposited by streams on the 
lower piedmont slopes and flood-plams of a lar 
river system appears to be quite conclusive Oroge 
conditions resembled those which obtaimed during the 
deposition of the Siwaliks , but the climate was wetter 
and colder on the Rand than in the sub-Himalaya 
Dr Remecke also records that he has been unable to 
find any relation between the distribution of gold in 
the reef and the folds, faults, or fractures that affect 
the system or the dykes that have intruded upon it, 
with the exception that m places certain zones of 
payability have been displaced by post-ore faulting 
The hydro-thermal hypothesis seems to be definitely 
untenable ın the light of the evidence now presented 


Quiet-day Magnetic Variation —In a paper in the 


al 


‘m 







March number of the Proceedings of the Royal Socrety, - 
Prof S Chapman and Mr J M Stagg present -an— 


analysis of the variability of the quiet-day diurnal 
magnetic variation for the stations at Eskdalemuur, 
Greenwich, Ebro, San Fernando, Batavia, and Mauri- 
tius The ranges of the variation change from day 
to day irregularly, but there 1s a definite correlation 
between the changes in different elements and at 
different stations, the correlation being greater the 
nearer the stations Very quiet days often occur in 
sequences of two or more, and there 1s also a tendency. 
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for abnormalities of range to persist for several days 
The interpretations which are put upon the results— 
the labour of obtaming which has been, naturally, 
extremely heavy—is that there ıs both a world-wide 
cause governing the changes, this bemg probably the 
conductivity of an upper atmospheric layer due to a 
solar ionising agency, and a 1egional cause, which 
may be a local irregular distribution of temperature 
and density ın the upper atmosphere 


Discontinuous Sorption by Porous Solids —During 
the past few years, considerable evidence has been 
collected by Prof A J Allmand to show that there 
1$ an essential discontinuity m the process of sorption 
of vapours by charcoal The 1sothermals (vapour 
pressure plotted agaist quantity of vapour which 
has passed mto a condensed phase in conjunction 
with the absorbing body) show many small breaks 
which are considered not to be due to expermmental 
error The present position with 1egard to this im- 
portant question 1s reviewed by Prof Allmand and 
Mr Burrage in the March number of the Proceedings 
of the Royal Society, and in a very full examination of 
their own results 1n relation to those of other workers, 
it 15 concluded that no discrepancies arise Scrutiny 
of results published by others indeed shows some 
comparable inflections of curves Some new results 
are also presented m this paper for silica gel, which 
also contam evidence for discontmuity, and it 1s 
pointed out that there aie theoretical reasons for 
expecting that ıt should occur The authors remark 
that the experimental results make ıt even clearer 
than before that only work with plane o1 relatively 
plane surfaces 1s likely to yield information of value 
about the fundamental adsorption process, a com- 
plex porous soibent like charcoal being inapplicable 
for this purpose 


Impact of Spheres —A series of investigations has 
recently been carried out by Dr J P Andrews on the 
ımpact of spheres (Proc Phys Soc, Jan 1, 1931, and 
earher papers) Interest in the problems of impact 
dates back at least as far as Newton, who gave his 
law of restitution in the Scholium to his Laws of 
Motion Actual theories of impact centre foi the 
most part round either the wave theory of Saint- 
Venant or the pseudo-statical theory of Hertz The 
subject has in the past aroused the interest of 
numerous investigators, few problems have the wide 
appeal that this possesses alike for the physicist, 
the engineer, and the mathematician The most 
widely known of these investigations 1S undoubtedly 
the famous ‘ guillotme’ series carried out by P G 
Tait and commemorated in the Guillotine Room of the 
Physical Laboratory at the University of Edinburgh 
The ordinary mathematical theory of elasticity, based 
on a linear connexion between the stress tensor and 
the stram tensor, 1s competent to give an opinion on 
phenomena conforming to its range of limitations , 
but 1t makes no pretensions of prognosticating any 
resulting permanent set, though ıt might adumbrate 
the nature of secondary phenomena In the exper- 
ments carried out by Andiews on metal spheres, it 
appears that the permanent set takes a shape sug- 
gestive of a lunar crater Thereisa distinct depression, 
with a rather uneven and somewhat curved floor, 
surrounded by a raised im The phenomena had been 
previously observed by Sw C V Raman and other 
investigators The results derived from experiments 
with low velocity of impact substantiate Hertz’s 
theory that the time of impact 1s inversely propor- 
tional to the fifth root of the velocity An empirical 
law 1s given for the duration of 1mpact 1n other cases, 
and a hypothesis ıs framed to explam the various 
results The essential feature of the hypothesis 1s 
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that the pressure 1s constant at all pomts of the 
deformed area, ıt affords an explanation ın a region 
where the exact mathematical theory 1s madequate 


Atomic Weights of Nitrogen and Silver —The 
atomic weight of nitrogen by the gravimetric method 
is intimately related to that of silver through the 
ratio Ag AgNO, More recent measurements of the 
limiting density of ammonia have given accurate 
values with respect to hydrogen, and other limes of 
evidence show that the value (referred to O as 16) 1s 
very nearly 14 008 (the oxygen standard ıs the ıso- 
topic mixture) Baxter and Greene m the February 
Journal of the American Chemacal Socrety describe the 
determination of the ratio Ag NH,, which with the 
1atio Ag NO, gives the ratio NH, NO, This, with 
the assumption of the H O ratio, makes possible the 
calculation of the atomic weight of nitrogen ‘The 
principle of the method had been applied by Stas 
A weighed quantity of ammonia adsorbed on de- 
hydrated chabazite was evaporated into dilute hydro- 
chlorie or hydrobromie acid until the acid was exactly 
neutralised The halogen content of the solution was 
then found by nephelometric comparison with the 
purest silver in the usual way Great precision in the 
neutralisation end pomt could be attamed by using 
methyl red or litmus asindicator Theratio NO,/Ag = 
0 57479 was assumed TheratiosAg NH,=6 33401 
and NO, NH,=3 64073 give N= 14 0085 (isotopic 
mixture of oxygen=16) These numbeis aie not 
corrected for a very small amount of water m the 
ammonia, and on the whole the final outcome 1s 1e- 
garded as valuable corroborative evidence that the 
atomic weight of nitrogen is very close to 14 008 If 
nitrogen is taken as 14 0078, the atomic weight of 
silver will be 107 879, whilst N = 14 008 gives Ag = 
107 880 from the Ag NH, ratio and 107 879 from the 
Ag NO, 1atio 


Oxygen Films on Tungsten —Langmuir and Villars 
i| the February Jownal of the American Chenucal 
Society describe a method of studying the rate of loss 
of oxygen from an adsorbed film on tungsten, as well 
as of detecting its presence 1n a gas, which consists m 
observing the effect on the election emission of a 
tungsten filament, sensitised by the presence of a 
minute tiace of cesium vapour {10-6 mm) Under 
properly chosen conditions a monatomic oxygen film 
makes 1ts presence known by increasing the emission 
a mihon-fold By this method, the heat of evapora- 
tion of oxygen from the adsorbed layer was calcul- 
ated as 162 kcal per gram atom The method of 
preparing the filament and the experimental pro- 
cedure are described 1n the paper, and 1t 1s suggested 
that the method, which ıs not ın general use, may be 
capable of much wider application m chemical in- 
vestigation The results also show that adsorbed 
oxygen films on tungsten surfaces are held by enor- 
mous binding forces, very much greater than those 
corresponding to the heat of dissociation of the oxygen 
molecule The method makes use of the fact previ- 
ously discovered by Langmuir and Kingdon that a 
minute trace of cesium vapour may produce an 
electron emission from heated tungsten up to 640° 
abs many billion-fold greater than that from pure 
tungsten At higher temperatures this emussion 
passes through a maximum at 715° abs and decreases 
with further rise in temperature ‘This drop in emis- 
sion 18 due to the evaporation of the cesium from the 
surface The oxygen mecreases the stability of the 
cesium film, holding ıt much more firmly than tung- 
sten does, and the effect of the presence of an oxygen 
film ıs to hold cesium atoms which would otherwise 
evaporate under the same conditions of temperatuie 
and pressure 
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Grassland Research in the British Empire. 


HROUGHOUT the British. Empire there are vast 
traets of natural pastures which produce herbage 
of an inferior -nutritive value A large body of 
evidence has been aceumulated in recent years to 
show that this low nutritive value ıs to be correlated 
with deficiencies of inorganic constituents, such as 
calcium, phosphorus, and chlorine, in the herbage, a 
condition which ıs the outcome of growth on mineral- 
deficient soils Animals ranging over these pastoral 
areas and subsisting exclusively on such muneral- 
deficient herbage, display a low rate of growth and 
production compared with what 1s possible on good 
cultivated pastures With this decreased growth rate 
are usually associated lowered fertility and suscepti- 
bility to various forms of disease 
During 1926, the committee appointed by the 
Economie Advisory Council to consider the question 
of the mineral content of natural pastures recom- 
mended that practical mvestigations should be 
carried out in a suitable colony or dependency with 
the view of ascertaining whether the nature of such 
deficiencies could be determined and the diseases due 
to them prevented — Following this recommendation, 
a scheme of research was inaugurated which serves 
as a model of successful co-operative effort Kenya 
Colony was selected as the site of the investigations, 
and Dr J B Orr, dnector of the Rowett Research 
Institute, Aberdeen, assumed the general scientific 
direction The Empire Marketing Board rendered 
signal help by placing generous funds at his disposal 
Close and enthusiastic co-operation was established 
between his own staff of research assistants, some of 
whom worked ın Aberdeen and others in Kenya, and 
the staff of the Agricultural Department m Kenya 
Colony In addition, valuable assistance was given 
by settlers in the colony, many of whom provided 
animals and facilities for feeding experiments 
The initial outcome of these important investiga- 
tions 1s revealed in the Report now before us, which 
has been drawn up by Dr Orr in association with Mr 


A Holm, directo: of agriculture, Kenya * Though 
the main scheme of woik is still in its early stages, 
the results so fai obtained are of the highest economic 
significance and amply justify the t10uble which has 
been taken to secure them 

It has been shown that the most striking deficiency 
in the natural pastures of Kenya is that of phos- 
phorus Indeed, ın one district, Molo, the deficiency 
of this element 1s as great as that found in certain 
areas of South Africa, where 1t 1s the cause of disease 
in cattle On the other hand, in another district, 
Naivasha, the pasturage, apart fiom deficiency in 
sodium and chlorine, 1s as rich as the herbage of 
good British cultivated pastures The application 
of different fertilisers in the most deficient area in- 
creased the yield of herbage from 25 per cent, where 
common salt only was used, to as much as 400 per 
cent where nitrogenous and phosphatic fertilisers 
were employed The provision of small amounts of 
the deficient minerals to animals grazing these areas 
was followed by an increase of 30 per cent in the yield 
of dairy cows, 10 per cent in the rate of growth of 
lambs, and about 10 per cent in the weight of the 
fleeces of sheep 

It was discovered that ‘Nakuruitis’, a local 
disease 1esembling the ‘bush-sickness’ of New Zea- 
land, could be prevented by allowing animals access 
to a mixture of common salt and iron oxide This 
method of prevention is now being applied with 
successful results on several faims in Kenya, oxen 
being kept in good condition for at least a year, 
whereas formeily, without the use of this simple 
salt lick, ıt was impossible to keep them free from 
the disease for longer than six months without send- 
ing them away foi a period of grazing in anothei 


district 
H E WOODMAN 


* Economic Advisory Council. Committee on the Mineral Content of 
Natural Pastures sith Report Pp 66 (London H M Stationery 
Office, 1931) 1s net 


Medicinal Cod Liver Oil * 


LTHOUGH the medicinal value of cod liver oi 
has been known fo1 150 years, 1t 1s only recently 
that ıt has been attributed to the presence of vitamins 
A and D Itıs now known, moreover, that different 
samples of oil vary widely in their vitamin potency as 
well as in their more obvious chemical and physical 
characteristics The principles underlying the pio- 
duction of a fine medicinal oil of high activity should 
be established so that consumers can always be cer- 
tain of obtamuing full benefit from 1ts administration 
The recently issued Empire Marketing Board Report 
by Profs J C Drummond and T P Hilditch pro- 
vides specifications for eod liver oil which are based 
on the examination of a large number of samples over 
several years, and makes recommendations for suit- 
able methods of manufacture 
The investigators examined ois from Newfound- 
land, Scotland and the North Sea, Iceland, and No:- 
way, obtained at different seasons, for vitamin potency, 
colour, and fatty acid content, and estimated their 
saponification and. iodine values — oils from other fish 
were also compared with cod hver ol. Vitamin A was 
estimated both by the giowth test on 1ats and by the 
antunony tiichloride colour test m a seres of oils 
very fair agreement between the two methods was 


* The Relative Values of Cod Liver Oils from Various Sources By 
Prof J € Drummond and Prof T P Hilditch (EM B 35) Pp 129 
(London H M Stationery Office, 1930) 1s net 
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obtained, so that the quicker and simpler colour test 
was used during the greater part of the research as an 
estimate of the vitamin A potency Using standard 
conditions, the 1esults can be expressed in Lovibond 
blue umts, ıt was not found possible to express the 
results of assays by the biological method in units, 
owing to the errors of the animal test Vitamin D 
was estimated by the degree of deposition of calc1um 
at the ends of the long bones of rachitic rats as 
observed unde: X-rays and following staining with 
silver nitrate (the ‘line test’) the assays were 
carried out against the standard preparation of 
irradiated ergosterol employed by the Pharmaceutical 
Society and the results expressed in terms of the 
Coward antirachitie unit 

The Newfoundland and Icelandic oils had the 
highest vitamun potency, the Norwegian the lowest, 
with the Scottish intermediate, but usually of the 
same order of activity as the latter. The vitamin A 
and vitamin D potencies were usually parallel 

A detailed chemical examination of the constituent 
fatty acids of cod liver and other oils was made the 
methods and results have been published in full in 
the Biochemical Journal, by Guha, Hilditch, and 
Lovern (vol 24, p 266, 1930) and by Lovern (bid , 
p 866) The general composition of the fatty aeids 
of eod hver oil 1s stearic and mytistoleic acids, 
traces only, mystice acid, 3-7 per cent, palmitic acid, 
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7-13 per cent, palmuitoleic acid, 13-20 per cent, oleic 
and linoleic acids, 18-33 per cent, unsaturated acids 
containmg 20 carbon atoms, 19-32 per cent, un- 
saturated acids eontamung 22 carbon atoms, 10-19 
per cent The depth of the yellow colour of the oil 
was found to be roughly proportional to its vitamin 
potency 

The variations-in potency of different samples are 
not apparently directly dependent on the age or 
sexual condit» a of the fish, but on the character and 
amount of ti.e food eaten, which varies according to 
the season On the other hand, examination of the 
fish and several crustacea which form the food supply 
of the cod showed them to be singularly devoid of both 
vitamins 1t has been shown that phytoplankton 
synthesise vitamin A (Ahmad, Biochem Jour, vol 
24, p 860, 1930) zooplankton contain none and 
neither contain appreciable quantities of vitamin D, 
although there may be small amounts present in 
zooplankton There ıs no evidence that the cod can 
synthesise either, though the possibility cannot be 
excluded The alternative is that the fish retains 
the small amounts in its food in its liver, so that 
over a course of months with a plentiful food supply 
this organ comes to contain considerable amounts 
The potency of the o: varies inversely with the amount 
obtained from the liver pror to spawning there 1s a 
utilisation of the liver fat, especially ın the female, 
but the vitamin store 1s not proportionally depleted. 
so that the ol has a high potency The authors 
believe this to be the explanation of the high vitamin 
content of Newfoundland oil 

From an examination of the effects of different 
methods of manufacture upon the palatability, keep- 
ing properties, and potency of the oil, the following 
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procedure is recommended Livers should be fresh 
and steamed immediately they have been removed 
from the fish Steam at 60-100 lb pressure per sq in 
gives better results than steam at & lower pressuie, 
and the process should not be too short Subsequent 
refining should be restricted to removal of moisture, 
debris, and stearine by chilling and centrifuging o: 
pressure, finally, medicinal oils should be stored in 
vessels impermeable to light and containing as little 
free air space as possible Deterioration is caused by 
the activity of the liver enzymes , hence the necessity 
for using only fresh material and for adequate steam- 
ing to destroy them Hugh pressure steam also gives 
a higher yield of ol It was found that the 1eplace- 
ment of air in the storage casks by an inert gas 
was difficult to carry out properly and did not inc1ease 
the keeping properties of the oi Protection from 
hght and undue exposure to air 1s, however, of great 
importance 

As a result of their work, the authors put forward 
the following specifications for medicinal cod liver oil 
The colour, when measured ın a l-ın cell, should not 
be greater than 10 yellow Lovibond units and 0 5 1ed 
unit The free fatty acid (as oleic acid) should not be 
greater than 05 pei cent, preferably below 03 per 
cent The unsaponifiable matte: should not be moire 
than 1 5 per cent, preferably below 1 per cent The 
vitamin A colour test should give a higher value than 
7 blue Lovibond units, when carried out by the authors’ 
technique  F'o1 oil intended for farm-stock, the colou 
and f1ee acidity may be slightly greater but the amount 
of unsaponifiable matter and vitamin A present 
should be the same ‘There appears to be no cloubt 
that oils from Seotland and, especially, Newfoundland 
ale capable of meeting these specifications 


Mosquito Control * 


HE Report for 1930 of the Biitish Mosquito Control 
Institute, Hayhng Island, Hampshire, 1s a record 


firms A study has also been commenced wit 
to the breeding of arboreal mos 





540 


NATURE - 


[APRIL 4, 1931 





Grey and Red Squirrels in Britain. 


Lek years, naturalists have been familiar in a 
general way with the aptitude shown by the 
American grey squirrel for colonising parts of Britain, 
with the controversy regarding the harmfulness o: 
otherwise of its habits, and the allegation that ıt 
has driven the native red squiirel before ıt Never 
before, however, has an attempt at all comparable 
with that of Mr A D Middleton * been made to 
collect all the facts regarding this undesirable alien 
before passing judgment upon it The paper also 
contains information relating to the fluctuations and 
decline of the red squirrel in. Great Britain, so ım- 
portant that this species, too, might well have shared 
8, place in the title 

So long ago as 1830, the g1ey squirrel was known in 
Montgomeryshire and Denbighshire, but the present 
state of affairs 1s almost wholly due to introductions 
since 1890 Thirty-three different introductions, in- 
volving twenty-nine localities, have been tiaced, and 
the sum of their results 1s astonishing By 1930 the 
grey squiriel, according to Mr Middleton’s thorough 
census, had populated a total area of approximately 
13,350 square miles, mainly in southern England, 
Cheshire, and Yorkshire, and there 1s every 1eason to 
believe that 1t will eventually cover the whole country, 
with the possible exception of mountainous districts 

such as northern Scotland 
Although much of the evidence regarding the food 
of the creature 1s unbalanced or biased, there can be 
httle doubt that ıt 1s a nuisance in Great Britain 
Green food, fruit, and nuts form the major part of 
the food supply, but 1t robs birds’ nests of their eggs 
and young, and the damage 16 does to woodland by 
biting off young shoots and leaders, and by peeling o1 
1inging the bark of young trees (the present writer 
has seen branches of old trees girdled as well), is 
enough to condemn ıt in the eyes of every forester 
Tr “at at least 750,000 acres of new forest are 
slantec] snegests that hara Jing a 


Birthdays ‘and Research Centres 


April 2, 1853 —Prof P Pmirurpes BEgDSON, emeritus 
professor of chemistry, Armstrong College, New- 
eastle-on- Tyne 


In describing some experiments on the gases en- 
closed in certain varieties of coal dust, at a meeting 
of the North of England Institute of Mmmg and 
Mechanical Engineers in 1888, I directed attention to 
the fact that the mflammable constituent appeared 
to contain other members of the paraffin series m 
addition to methane (marsh gas) In the discussion, 
the late Sir Charles Parsons suggested that the ex- 
amination of the gases 1eleased from the coal yield- 
ing such dust, by grinding it in a vacuum, might 
afford information on the composition of these gases 
In the session 1913—14, I had contrived a method of 
testing this suggestion, but was unable to complete 
the investigation, as on the outbreak of Wai the build- 
ings of Armstrong College were taken over by the 
military authorities, and when possession was regained 
in 1919 opportunity for pursuing the investigations 
furthei did not present itself In 1921, I resigned 
from the professorship of chemistry im Armstrong 
College and came to reside in the south of England 
The repetition of this work, ın the light of the ın- 
fluence of these gases on the ignitability of mux- 
tures of air and coal dust, and the examination of 
firedamp for the presence of other paraffin hydro- 
carbons than methane, 1s a problem to which attention 
might usefully be given E 


April 5, 1865 —Su JOHN BRETLAND Farmer, FRS, 
emeritus professor of botany and formerly director 
of biological laboratories, Imperial College of 
Science and Technology, London 


Amongst the various lines of 1esearch m which I 
happen to have been specially mtezested, there are 
few, I think, which offer more attractive possibilities 
than those which concern excretion, in the larger 
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cases’ By that same track we get into closer touch 
» with the problems of spring bleeding so characteristic 
of many trees, etc , though in different degrees, and 
varying under different external conditions 

In concluding the few remarks, which have filled 
more than the space allotted to me, may I venture 
to suggest that many of our younger botanists, 
particularly those who are physiologically-minded, 
might profitably acquire a larger horticultural know- 
ledge of growing plants than most of them seem to 
possess? The problems of the garden are numerous 
and profitable, but a practical fore-knowledge of the 
garden and its denizens 1s essential for their recogni- 
tion , the garden 1s a more fertile source of inspiration 
and research than many shelves of ‘ pickle ’ bottles 


April 5, 1868 —R H Burne, FRS, physiological 
curator at the Royal College of Surgeons, London 


Durmg the past few years I have been much 
interested in certam peculiarities of the lymphatic 
system of Teleostean fishes, which suggest that m the 
early stages of 1ts differentiation the lymphatic system 
comprised both afferent and efferent factors com- 
parable to arteries and veins I am now carrying on 
similar researches into the constitution of the pseudo- 
lymph system in the skin of Elasmobranchs, in the 
hope of determmung the nature of the 'cutaneous 
vems’ and their morphological relationship to the 
rest of the vascular system and to the cutaneous 
lymphatics of other fishes 


April ir, 1890 —Prof E K Rpr FRS, 
professor of colloid physics m the University of 
Cambridge 


We are engaged 1n determining the potential differ- 
ence existing at ax-hquid mterfaces and also at gas- 
metalinterfaces This potential difference ıs modified 
to a marked extent by the presence of a unimolecular 
film, for example, a fatty acid film on a water surface 
or alcohol on a gold surface These changes caused by 
films of different types, of different surface concentra- 
tions, of films undergoing chemical reaction or simple 
solution or evaporation, can be measured with con- 
siderable accuracy 





Societies and Academies. 
LONDON 


Institute of Metals (Annual General Meeting), Mai 12 
—C E Pearsonand] A Smythe Theinfluence of pres- 
sure and temperature on the extiusion of metals The 
paper describes experiments made in a small press on 
the extrusion-phenomena of the metals lead, cadmium, 
bismuth, and tin The chief part of the work 1s con- 
cerned with the determination, under precise control, 
of the relationship between the rate of extrusion, 
pressure, and temperature This relationship 1s 
expressed in a series of curves, the mathematical 
treatment of which 1s indicated —J D Grogan and 
D Clayton Dimensional stability of heat-treated 
aluminium alloys Careful search has failed to reveal 
the occurrence of secular change 1n certain commercial 
heat-treated aluminium alloys, subsequent to the 
completion of the normal ageing process Serious 
dimensional changes occur when machining opera- 
tions are carried out on material quenched ın cold 
water —D Hansonand M A Wheeler The deforma- 
tion of metals under prolonged loading (1) The flow 
and fracture of aluminium The principal method 
used consisted in examining the changes m micro- 
structure of polished specimens, subjected to static 
stresses at room and elevated temperatures The 
extension under a prolonged load that will ultimately 
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break the metal may be considered as consisting of 
a period of primary extension, during which the rate 
of flow dimimushes , a period during which flow 1s very 
slow or even suspended , and a period during which 
the extension again increases continuously until 
fracture occurs — Failure under creep conditions may 
be due to intererystalhne cracking, resumption of 
shppmg within the o1iginal crystals, or recrystallisa- 
tion Failure of aluminium under various conditions 
was examined Rupture of the crystals probably 
commences along shp planes formed at an early stage 
in the deformation of the metal—-K L Meissner: 
The effect of artificial agemg upon the resistance of 
super-duralumin to corrosion by sea-water A dif- 
ferent ‘ pock-form corrosion ', combined with highly 
deleterious effect on the tensile properties, and 
primarily caused by mtercrystalline corrosion, was 
found in an intermediate range of annealing tem- 
perature at 125°-145° C , and especially at 140° C — 
S L Archbutt and W E Prytherch Investigation 
of the effects of wapurities on copper (7) The effect 
of antimony on copper —(8) The combined effect of 
antimony and arsenic on copper In the antimony 
copper series, alloys contamimg up to 0 85 per cent 
antimony have been studied, and in the arsenic- 
antimony-copper series, up to 0 5 per cent of each 
impurity together In the former series, alloys con- 
taming up to 0 47 per cent antamony withstood hot 
rolling and up to 0 85 per cent cold rolling from cast 
billets An alloy contamung 0 85 per cent antimony 
was hot short In the latter series all compositions 
withstood rolling either hot or cold Antimony 1s 
highly soluble ın solid copper, and small additions of 
this element to copper low m oxygen are found to 
improve the tensile strength at ordinary tempera- 
tures and at 250° C the fatigue properties, and to 
raise the softening temperature (of cold-worked 
material), without impauimg ductility or toughness. 
Copper low ın oxygen, contaming antimony and 
arsenic together, appears to withstand hot rolhng 
better than with antimony alone The mechanical 
properties of copper low m oxygen are improved by 
small additions of antimony and arsemic together 
Both impurities lower the electrical conductivity 
of copper L J Brice Some properties of silicon- 
‘alummium-bronzes’ The paper describes the 1e- 
sults of a detailed study of the Brinell hardness, 
mechanical properties, and microstructure of three 
typical alumimium-copper alloys, containing respec- 
tively 5 0, 7 25, and 10 0 per cent aluminium, with 
the addition to each of up to 5 0 per cent silicon 
—Owen W Ellis The rolling of alloys of copper and 
phosphorus containing up to 5 per cent of phosphorus 
The plam phosphorus-copper alloys can all be suc- 
cessfully hot-rolled at 450°-650° C to produce strip 
0 021 ın thick, provided that only small reductions 
of thickness are made at each stage of the rolling In 
this way the coppe1-coppe1 phosphide eutectic struc- 
ture 1s thoroughly broken up, and the strip can then 
be cold-1olled to 0 015 in 


PARIS 


Academy of Sciences, Feb 16—Jean Rey The 
conditions for the best utilisation of the energy of 
warm water, natural and industrial —Georges Claude 
Remarks on the precedmg communication —E 
Mathias The destiuctive effects of hghtning upon 
plants A discussion of the cause of the observed fact 
that when a single tree ıs struck by hghtnmg and 
killed, and the lesions on the tree are obvious, plants 
and trees within a certain radius of this tree also die, 
although there are no lesions to account for this — 
Edmond Sergent, A Donatien, L Parrot, and F 
Lestoquard Etiological considerations on north 
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African bovine theleiosis Nine-tenths of the cases 
occur between June 15 and Aug 31 im each yeai 

This ıs explained by a study of the life-histories of the 
mucro-organism T'hewersa dispar and the transmitting 
tic, Hyalomma maurtanicum —Paul Pelsenee: was 
elected cori espondant for the Section of Anatomy and 
Zoology, m succession to the late A  Brachet — 
Potonniee The discovery in Russia of unpublished 
letters of Nicéphore Niepce, the inventor of photo- 
graphy —J Doubnoff ‘The fundamental tensors of 
a rectilinear congruence —Mlle Marie Charpentier 

The Peano points of the equations y’ =f for which the 
unicity of the solution 1s assured of one side — 
Georges Bouligand The commencing movement of 
a liquid mass—Benjamin Jekhowsky Exact and 
simple formula for the identification of the mmor 
planets —] Dourgnon and P Waguet The photo- 
metric properties of rough diffusmg surfaces —R 

Zouckermann Hugh frequency discharges in nitrogen 
in the presence of mercury—-G A Boutry The 
characteristic surface 7=f( V) of a photoelectric 
cell with a gaseous atmosphere —E L Harrington 

The nature of the radioactive groupings of atoms 

Although 1t 1s probable that groupmgs round ım- 
purities as nuclei may take place, it is doubtful 
whether the presence of impurities 1s the essential 
factor Thenucleus may be a particle of an impurity, 
but 1s generally a stable association of 1onised radio- 
active atoms —Mme Mathieu, Mathieu, and Paic 

Some reactions produced ın the solid state A lst of 
chemical reactions between two solid substances ıs 
given It is suggested that reactions produced by 
grinding in a mortar would be those in which the 
molecular volume of the system would be reduced by 
a reaction , but this does not appear to be the case, 
with the examples given —H Muraour and G Aunis 

The laws of combustion of colloidal powders (ex- 
plosives) contaming vaseline —E Rinck An allo- 
tropic transformation of ealeium in the solid state 
Experiments are described, proving the existence of 
two allotropic varieties of the metal calerum, the 
transformation pomt bemg 450? C —E Carriere and 
Raulet Contribution to the study of the sodium 
silver hyposulphite complexes —L  Hackspill and J 

Weiss The hypophosphites of cæsium and of rubi- 
dium The properties of cesium and rubidium hypo- 
phosphites resemble those of the other alkaline hypo- 
phosphites ‘Their density increases in the samo 
sense as their atomic weight, and the decomposition 
on heating 1s similar to that of the other alkaline 
salts —Mme Ramart-Lucas and Mme  Bruzau 

Absorption and reactivity of the ketone function 
Arguments agamst the theory of steric hindrance, 
with special reference to the case of the hexalky]- 
acetones It appears possible to explain the varia- 
tions ın the chemical activity of the ketonic group 
by a mutual influence between the alkyl radicals 
present 1n the molecule without steric hind1ance inter- 
vening —A Mailhe and Renaudie The transforma- 
tion of the butylenes into liquid hydrocarbons Study 
of the catalytic action of silica at 650°-700° C on the 
butylenes —Léon Moret Discovery of the Purbeckian 
in the Semnoz Chain, near Annecy (Haute-Savoie) — 
V Perebaskine Observations on the geology of the 
Gabon —Roger Heim The spore in the genus 
Inocybe —St Jonesco The formation of anthocyanic 
pigments m the etiolated shoots of buck-wheat and 
of wheat —E Michel-Durand The influence of hght 
on the migration of nutritive material at the moment 
of bursting of buds —A Brunel The presence of 
allantommase in many fungi The ferment ıs recog- 
nised by its converting allantom mto allantoic acid 

a list of 66 fungi containmg allantomase 1s given — 
Mme L Randoin and R Lecoq Constitution of a 
new food regime for the study of B avitaminoses, 
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containing reduced proportions of glucides but rich 
in lipides —A and R Sartory and J Meyer Pheno- ^ 
mena resulting from the uradiation of the cutaneous 
tissue and of the male genital gland of the rabbit as 
a function of the mode of application of the radiation 
—Raymond-Hamet The pharmacological mfluence 
of the substitution of a methyl group on the 8 carbon 
of the methylamino-paraoxyphenyl-carbinol —Jean 
Saidman, Roger Cahen, and Jacques Forestier The 
action of electric fields of very high frequency on 
organic tissues Description of the technique found 
best for human subjects —] Verge and M Vallee 
The treatment of diarrhoea of calves by the bactez10- 
phage The specific bacteriophage has been isolated 
from the intestine of convalescent subjects and 
subjected to further laboratory treatment Accounts 
of various cases in which the treatment was beneficial 
ale given 
ROME 

Royal National Academy of the Lince1 Communica- 
tions received during the vacation, 1930 —U  Cisotti 
Hemisotropie quintuple tensors —M La Rosa and 
G Petrucci A circuit emitting trains of discontinu- 
ous waves —G Mammana A fundamental theorem 
of mathematical analysis Treatises on the calculus 
deal with a theorem of reduction of a multiple series- 
or one of inversion, a theorem of integration and derı- 
vation by series, a theorem of reduction of total de- 
rivative, one of inversion of the order of derivation, 
etc, as so many detached propositions All these 
theorems and, 1n general, all those leading to reduction 
or inversion of limits are 1mmediate corollaries of a 
single theorem, and an attempt 1s now made to estab- 
hsh this with the maximum possible generality — 
Maria Nasta Contribution to the calculation of the 
critical velocity of motor shafts —Bice Pelin: Table 
of the potential of a magnetic lamma with a circular 
rim A description is given of the method of com- 
ping a table to show, for various pomts in space 
and with an error less than 1 m 1000, the potential of a 
magnetic lamina with a circular rim and with unit 
intensity of magnetisation —G Krall  Pioblems of 
the dynamics of the binary —E Segré The Raman 
effect of acetylene An apparatus for the study of the 
Raman effect ın gases m the visible spectrum ıs de- 
seribed, and the results obtained with acetylene are 
given —D Grafi Considerations on the theory of 
the transmission of heat by forced convection —A 
Baroni Methylselenomercaptan This compound, 
CH, SeH, obtained by treating an alcoholic soluticn— 
of sodium hydroselenide with methyl iodide, 1s an 
almost colourless liquid of persistent, unpleasant 
odour and boils at 12? C The mercury, lead, silver, 
copper, and bismuth derivatives are described —- 
Giovanni Sani Investigations on oleastene, a hydro- 
carbon contamed in the fruit of the olive The 
formula of this hydrocarbon ıs at least C,H,, and 1s 
probably C,,H4,,—G  Mezzadroli and E Vareton 
Action of ultra-sho1t magnetic waves (42-3 metres) on 
silk-worms The best procedure to be followed, ın 
applying these waves to silk-worms, is described 
The weight of the cocoons formed by the irradiated 
woims 18 greater by 19 per cent than that of the 
cocoons fiom the controls —M Mitolo The moderat- 
ing power of the central nervous tissue ‘This tissue 
is endowed with a modeiating power which is of -a— 
physico-chemical character and 1s probably due to 
certain acid-salt systems (phosphoric acid-phosphates, 
carbonic acid-carbonates, etc) with an equilbrium 
near the neutral pomt and with low dissociation 
constants, rather than to protemates —L Bracaloni 
Normal hydræmıc curve (on fasting) durmg various 
physical exertions of short duration —Clara Forti 
lixeision of the vessels and nerves of the ovary 
Historical notices (1) 


APRIL 4, 1931] 


Official Publications Received. 


BRITISH 


Committee of the Privy Council for Medical Research Report of the 
Medical Research Council for the Year 1929-1930 (Cmd 3785) Pp 188 
{London H M stationery Office ) 2s ud net 

Researches published tom the Wards and Laboratories of the London 
Saal us eve 1930 38 papers (London H K Lewisand Co, Ltd) 
41S Of ne 

Reports of the Progress of Applied Chemistry 
of Chemical Industry Yol 15, 1980 Pp Tos 
Members, 12s od to others 

Dominion Bureau of Statistics Canada, 1931 
of Present Conditions and Recent Progress 
Dominion Bureau of statistics , London 
25 ceuts 

Transactions of the Institute of Marme Engineers, Incorporated 
Session 1931, Vol 43, No 1, kebruary Pp 5o--Xhv (London ) 

The National Institute of Industrial Psychology Annual Report and 
Statement of Accounts for the Year ended December 31st, 1980 Pp 36 
(London ) 

The Proceedings of the Physical Society Vol 48, Part 2, No 287, 
March 1 Pp vn4-119 220 (London) 7s net 

Proceedings of the Royal Society Series A, Vol 130, No A815, 
March3 Pp 551697+xaxiv (London Harrison and Sons, Ltd) 8s 

Mysore Geological Department Records, Vol 26, 1927 Pp 11428 
(Bangalore Government Press) 2 rupees 

Education, Simla Education in India in 1928-29 Pp 1v+74  (Cal- 
Te Government ot India Central Publication Branch ) 14 annas, 

8 

fhe Journal of the Royal Technical College Vol 2, Part 3, January 
Pp tv+371-500 (Glasgow Robert Anderson and Sons, Ltd) 10s 6d 

Allahabad University studies Vol v Pp v+495 78 rupees 
Vol b, Part 1 (Arts, Law and Commerce) Pp iv4-$83 178 rupees 
Vol 6 Part 2 (Science Section) Pp v4-257 T Srupees (Allahabad ) 

British Mosquito Control Institute Report of the Director, pre 
Seated ab the Fourth Annual General Meeting held in the Rooms of the 
Entomological Society of London on the 9th December 1930 Pp 16+15 
plates (ifayling [sland ) 

Lhe Quarterly Journal of the Geological Society of Lordon 
Vol 57, Part 1, February 28th Pp 179 (London 
Co, Ltd) 7s od 

The Association of Women Science Teachers 
List of Members Pp 52 (London ) 

The Journal of the Quehett Microscopical Club Edited by W > 


Issued by the Society 
(London) Ts od to 


an Official Handbook 


Pp 14-199 (Ottawa 
High Commissioner for Canada ) 


No 345, 
Longmans, Green and 


Report for 1930, and 


Warton Ser 2, Vol io, No 97, March Pp 151215 (London 
Willams and Norgate Ltd) 5s net 

Tanganyika Territory Geological Survey Department Annual 
Report, 1929 By Dr E O Teale Pp 11+4+60+6 plates (Dar es 


Salaam Government Printer) 4s 

University of Leeds — Pwenty sixth Report, 1929-30 Pp 174 Pub 
lications and Abstracts of Theses by Members of the University during 
Session 1929-30 Pp 54 (Leeds) 

Proceedings of the Royal Irish Academy Vol 40, Section B, No 1 
Irish Sea Trout, Notes on Collections of Scales from the West Coast of 
Leland By G Herbert Nall Pp 30+3 plates (Dublin Hodges, 
Figgis and Co , London Williams and Norgate, Ltd ) 1s 6d 

The Scientific Proceedings of the Royal Dublin Society Vol 19(N S), 
No 39 Some Geochemical Applications of Measurements of Hydrogen 
Ion Concentration By Dr W R G Atkins Pp 455400 6d Vol 19 
NS), No 45 Photo electric Measurements of Illumination in relation 

o Plant Distribution Part3 Certain Spruce, Larch, Oak and Holm 
Oak Woods By Dr W R G Athins and Florence A Stanbury Pp 
517531 ls Vol 19(N S), No 46 The Distribution of Pasture Plants 
in relation to Soil Acidity and other Facts Dy Dr W R G Atkins and 
E Wyllie Fenton Pp 233547 ls (Dublin Hodges, Figgis and Co , 
Iondon Williams and Norgate Ltd ) 

“Armstrong Colleze, Newcastle upon-Tyne 
Research Report, Session 1929-1930 Pp 31 

Aw Ministry Aeronautical Research 
Memoranda No 1842 (Ae 474—T 2985)  Airserews for High Speed 
Aeroplanes By H Giaueit Pp ls+o6 plates ls net No 1348 
(Ae 450—T 2944) On the Validity of Large Scale Tests in an Open Jet 
Wind Tunnel—Tests on one fifth Scale Bristol Fighter (79 ft Span) in 


ptanding Committee foi 
(Neweastle upon Tyne ) 
Committee Reports and 


5 ft Open Jet Tunnel By W G A Perring and C Callon 9d net 
(London H M Stationery Ofhce ) 
Ihe Polar Record No 1, Januai Pp 35 (Cambridge At the 


University Press) 1s 

Journal of the Society of Glass Techiology Edited by Prof W E S3 
Turner Vol 14, No 56, December 1930 Pp xu+181 2124-307 424-- 
315 5114+xxvu  (Shefheld ) 10s 6d 

The Ninety seventh Annual Report 0^ the Royal Cornwall Polytechnic 
Society New Series, Vol o, Pirt 4, 1930 Pp shi lu-+313 4254 vin + 
14 (Camborne ) ðs 

Sydney University Reprints Soues 3 (Chemistry, Orginic and In 
organic) Vol 1, Nos 4561 17 pipers Series 9 (Medical Sciences, 
Non chnical) Vol 2, Nos 1335 2o p.peis (Sydney, NNW) 

Memoirs of the Geolo,ncal Survey of Indn Paleontologi Indica 
New Series, Vol 17 New Fossils fiom the Productus Limestones of the 
Salt Range with Notes on other Species By Dr F R C Reed Pp 
\+56+8 plates (Calcutta Government of India Central Pubheation 
Branch) 56 rupees, 8s 94 

Liverpool Observatory and Tidal Institute 
18 (Liverpool ) 

The Half Yearly Journal of the Mysore University 


Annual Report 1930 Pp 


Vol 4, No 2, 


July, 1930 Pp 145-201 (Bangalore) 2 rupees 
Annals of the Natal Museum Edited by Dr Ernest Warren Vol 6, 
Part 3, February Pp 337 506--plates 23 38 (London  Adlard and 


Son, Ltd) 19s net 

Proceedings of the Malacological Society of London — Edited b 
R Winckworth Vol 19, Part 4, March Pp 155-218+ plates 18 25 
(London Dulau and Co, Ltd) 10s net 
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Report of the British Museum Expedition to British Honduras, 1930 
By Capt L Gruning (Reprinted trom the Journal of the Royal 
Anthropological Institute, Vol 60, July-December 1030) Pp 477 483+ 
plates 1022 (London Royal Anthropological Institute ) 1s 

Proceedings of the Prehistoric Society of East Anglia tor 1950 — Vol o, 
Part 3 Edited by G Maynard Pp n4-14; 2514-plates 1219 
(London H K Lewis and Co, Ltd , Geo Salby) 20s net 

Proceeding» of the Society for Psychical Research Part 120, Vol 40, 
Pep wy Library Catalogue (Supplement1929-1930) Pp 58 (london) 

S 66 

TI e Journal of the Board of Greenkeeping Research 
ber Pp 884-xxx14-8 plates 
2s O 

The Jouinal of the Institution of Electrical Engineers 
P F Rowell Vol 69, No 411, March Pp 325 444+.1xv1 
E and F N Spon, Ltd) 10s 6d 

The British Mycological Society Transactions Edited by Carleton 
Rea 1nd J Ramsbottom Vol 15, Parts 3 and 4, March 21 Pp 193 
878 (London Cambridge University Press ) 15s 

Papers from the Geological Department, Glasgow University Vol 
13 (Uetavo Papers of 1925-1930) (Glasgow University Publications, 20 ) 
Pp viui420 papers (Glasgow Jackson, Wyle and Co ) 

The Journal of the Royal Anthropological Institute of Great, Britain 
and Ireland Vol 60, July to December 1930 Pp ix4-209 558-4 plates 
422 (London) 15s net. 

Medical Research Couneil Tenth Annual Report of the Industral 
Health Research Board (formerly the Industrial Fatigue Research 
Board) to 31st December 1929 Pp 29 (London H M SBtationer) 
Office ) od net 

Transactions of the Royal Society of Edinburgh 
No 28 The Stem Endodeirmis ın the Genus Piper By Dr George 
Bond Pp 69£ 724+3 plates (Edinburgh Robert Grant and Son, 
London Williams and Norgate, Ltd ) 5s 


FORFIQN 


The Science Reports of the Tohoku Imperial Umversity, Sendai, Japan 
First Series (Mathematics, Physics, Chemistry), Vol 19, No 5 Pp 473 
680 Fourth series (Biology), Yol 5, No 4 Pp 015887 (Tokyo and 
Serdaı Maruzen Co , Ltd 

Columbia University Bulletin of Information 31st Series, No 17 
Announcement of Protessional Courses in Optometiy for the Winter and 
Spring Sessions, 1931-1932 Pp 31 (New York City ) 

United States Department of the Interior GeologicalSurvey — Bullctin 
821-B A Geologic Study of the Madden Dam Project, Alhajuela, Canal 
Zone By Frank Reevesand Clyde P Ross (Contributions to Economic 
Geology, 1930 ) Pp n-F11494-plates 413 40 cents Water supply 
Paper 022 Surface Water Supply of the United States, 1920 Part 2 
South Atlantic 3 ope and Eastern Gult of Mexico Basins Pp 1v+118 
20 cents Water-supply Paper v44 Surtace Water Supply of the United 
States, 1927 Part4 St Lawrence River Basin Pp v-+.5o 25 cents 
Water Supply Paper 649 Surface Water Supply of the United States, 
1927 Part 9 Colorado River Basin Pp 1+499 20 cents Water 
Supply Paper b50 Surface Water Supply of the United States, 1927 
Part 10 The Great Basin Pp v+97 20 cents (Washington, DC 
Government Printing Office ) 

Contributions from the Jefferson Physical Laboratory and from the 
Crutt H.gh Tension Electrical Laboratory of Harvard University for the 
Years 1925 and 19.9 Vol 20 62 papers (Cambridge, Mas» ) 

Bernice P Bishop Museum Bulletin 74 New Plants from Fiji, | 
By John Wynn Gillespie Pp 99 Bulletin 75 Samoan Material 
Culture By Te Rang: Hiroa (P H Buch) Pp 1-+724+56 plates 
Bulletin 77 Haw.nan Proverbs and Riddles By Henry P Judd Pp 
91 Bulletin YS Reportot the Director for 1929 By Herbert E Gregory 
Pp 40 Special Publication lo Proceedings Hawauan Academy of 
Science, Fifth Annual Meeting, May 13, 1930 Pp 19 Memoirs, Vol 
11, No 4 The Physical Characters of the Society Islardeis ByH L 
Shapiro Pp 3944 plates Occasional Pipers, Vol 9, No 1 Geology 
of Molokim By Harold S Palmer, with Notes on the Flora of Molohini 
by EdwarlL Caum Pp 1s Oceasional Papers, Vol 9, No 2 Notes 
on Polynesian Pour ders By L J Bouge Pp 11  Oceasronal Papers, 
Vol 9, No 3 New Hawanan Species of Pipturus By Vladimir Krajima 
Pp 6 Occasional Papers, Vol 9 No 4 New Polynesian Plants By 
Forest B H Brown Pp 23  Ocensional Papers, Vol 9, No 5 New 
Hawanuan Plants By Edward L Caum Pp 30 Occasio1al Papers, 
Vol 9, No b New Hawauan Medusae By Charles Howard Edmondson 
Pp 16  Oeeasional Papers, Vo] 9 No 7 Effect of Ultraviolet Rays in 
Regenerat on of Clelpeds By Charles Howard Edmondson Pp 7 
Oceasional Papers, Vol 9, No 8. Ihe Problem of Polynesian Origins 
By E 5 Craighill Handy Pp 27 Occasional Papers, Vol 9, No 9 
Notes on Tongan Ethnology By J D Whitcombe Pp 20 Occasional 
Papers Vol 9, No 10 New Hawauan Crustacea By Charles Howard 
Edmondson Pp 18 Occasional Papers, Vol 19 No 11 New Species 
of Partula By C Montague Coohe,Jr,and Henry E Cramptcn Pp 9 
(Honolulu ) 

Evidence on the Natnre of the Elementary Magnet from Researches on 
Gyromagnetic Phenomena Faculty Research Lecture at the University 
of California at Los Angeles, delivered April 20, 1928 by Prof S3 ] 
Barnett Pp 43 (Los Angeles Cal) 

Smithsonian Miscellaneous Collections Vol $2, No 10 Morphology 
of the Barh-Beetles of the Genus Gnathotrukus Eichh By Karl E 
Sched] (Publication 3003) Pp 85 (Washington DC Sm thsoman 
Institution ) 

Publikace Prazske Statni Hvězdárny (Pubheations de 1 Observatoire 
National de Prague ) No 7 Surla theorie ellipsoidale de Sehwarzschild 
Par Dr V Nechvile Pp 15 (Piague) 

Proceedings of the Imperial Academy 
Pp xvix-xxx4-385 430 (Tokyo) 

Proceedings of the Academy of Natural Sciences of Philadelphia 
Vol 89 The Orthoptera of Alberta By Morgan Hebard Pp 377-403 
The Land Snail Genus Haplotrema By H Burrington Baker Pp 405- 
495 (Philadelphia ) : : 

Proceedings of the American Philosophical Society Vol 09 Nos 
Pp wx4-529 530 (Philadelph a ) 


Vol 2, No 4, 
(Bingley St Ives Research Station ) 


Edited by 
(London 


Vol 50, Part 3, 


Vol o, No 10, December 
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United States Departinent of Agriculture Omcular No 129 Survey 
of the Furtilizer Industry By P E Howard Pp 23 56 cents 
Technical Bulletin No 228 Character of the Colloidal Materials in the 
Profiles ot certain Major Soil Groups By M 8 Anderson and Horace 
G Byers Pp 24 4 cents Farmers Bulletin No 1004 Insects of 
the Pecan and how to Combat Them By G F Moznette, T L Russell 
nd H S Adair Pp n--00 15 cents Leaflet No 65 Red Squill 
Powder in Rat Control By James silver and J C Munch Pp 8 
5cents ‘Technical Bulletin No 229 Variations of the Colloidal Material 
extracted fiom the Soils of the Miami, Chester and Cecil Series By 
R S Holmes and Glen Edgington Pp 24 Scents (Washington, D C 
Government Printing Othce ) A 

Statens Meteorologisk Hydrografisha Anstalt Arsboh, 10,1928 11 
Vatten standen vid Rikets huster Pp 22 200kr Årsbok, 11, 1929 


y Hydrogiatiska matmngirı Sverige Pp 18+4planscherna 300 kr 
Arsbok, 11, 1929 vi  Aerologiska rakttagelser 1 Svenge Pp 40 
300 kr Meddelanden, Band 6, No 1  Norrskensfotogrammtetii 1 


Abisko under Februari och Mars 19022 Av Hjalma Hammaren Pp 
17--9 planseherna 2650kr Meddelanden, Band b, No 2 Vegetationens 


utveckling 1 Gotaland Av Knut Arnell och Sigfrid Arnell Pp 70 
350 kr (Stockholm ) 
US Department ot Commerce Bureau of Standards Research 


Paper No 239 Efficiency of Production of X Rays By Warren W 
Nicholas Pp 843805 10 cents Bureau of Standards Journal of 
Research ‘ol 6, No 1, January Pp 182 (Washington, DC 
Government Printing Office ) 

New York State College of Home Economics at Coineil University, 
Ithaca, New York Fifth Annual Report, 1930 Pp 103 (Ithaca, N Y) 
Cornell University Agricultural Experunent Station Bulletin 513 
The Chemical Composition of New York Soils By J A Buizzell Pp 
250 Bulletin 514 Soil and Field Crop Management for Chenango 
County, New Yorh By A F Gustafson, H O Buckman and H P 


Cooper Pp 81 Memo 134 Lysimete:r Experiments 3 Records 
for Tanks 3 to 12 during the Years 1910 to 1924 inclusive By T L 
Lyon, J A Bizzell, B D Wilson and E W Leland Pp 72 (Ithaca, 


N Y) 

Proceedings of the California Academy of Sciences Fourth Series 
Vol 19, No 12 Pelagic Mammals irom the Temblor Formation of the 
Kern Rivet Region, Ualiforuia. By Remington Kellogg Pp 217 397 
(San Francisco ) 1 25 dollars 

Annales de 1 [nstitut de Physique du Globe de 1 Universite de Paris et 
du Bureau central de Magnetisme terrestre Publiées par les soins de 
Prof Ch Maurain Tome & Pp w+149 (Pari Ies Presses um 
versitaires de France ) 

Comite National franca de Geodesie et de Géophysiqne Section de 
Magnétisme et Blectricite terrestres Nouveau rcseau magnetique de la 
France nu le janvier 1924 Memone 2 Distribution generale des 
élém-nts magncetiques en France, formules représentatives, definition 
numérique des anomalies Par E Mathias, Ch Maurain et L Eblé 
(Extrait des Annales de ] Institut de Physique du Globe de l'Universite 
de Paris, Tome 8, 1930) Pp 3702 (Paris Les Presses universitaires 
de France ) 

Conseil Permanent International pour l Exploration. de la Mer 
Rapports et Procès verbiux des reunions Vol 70 Rapport atlantique 
1929 (Travaux di Comite du Plateau continental atlantique) Publié 


avec laide de Dr Ed Le Danois et Rafael De Buen Pp 126 (Copen 
hague Andr Fied Hygstet hls) 5 00kr 
University of Illinois Engineering Experiment Station — Bulletin 


No 217  Washabihty Tests of Ilhnoi Coals Conducted by the 
Engineering Experiment Station, University of Illinois, ın cooperation 
with the Zeigler Coal and Coke Company By Prof Alfred O Callen 
«nd David R Mitehell Pp 114 60 cents Bulletin No 218 The 


Friability of Illinois Coals By Cloyde M Smith Pp 22 15 cents 
(Urbanas, Ill ) 
Bulletin. of the National Researeh Council No S1 Industrial 


Research Laboratories of the United States, including Consulting 
Research Laboratories Fourth edition, revised and enlarged Com 
piled by Clarence J Westand Callie Hill Pp 2n7 (Washington, D C 
National Academy of Sciences ) 

Carne;te Institution of Washington 
of the Depa2rtmenb of Terrestrial Magnetism 
Book No 29 for the Year 192930) Pp 249 322 
Carnegie Institution ) 

Proceedings of the United States National Museum Vol 75, Art 15 
Notes on some Acalyptrate Flies in the United States National Museum 
By John R Malloch (No 2858) Pp 32 (Washington, DO Govern 
ment Printing Office ) 

Meddelande fran Lunds Observatorium No 124 Uber die Bestimmung 
der Fehler won Mihrometer-chiauben ‘on John Ohlsson Pp 4 No 
195 Uber die Bestimmung der Entfernungen, Dimensionen, Massen und 
Dichtigheiten fur die nachstgelegenen anaga3laktischen Sternsysteme 
Von Knut Lundmark Pp i3 (lund) 

US Department of Commerce Coast and Geodetic Survey Special 
Publication 170 Chart Datums By H A Marmer Pp n449 
(Washington, DC Government Printing Oee ) 10 cents 

Ministry of Agriculture, Egypt Technical and Scientific Service 
Bulletin No 104 The Operation of the Seed Control Law upon the 
Pedigree of Cotton Seed in Season 1920 to 1930 with a Discussion of 
Evasions of the Law By Dr W Lawience Balls ind Armenag Eff 
Bedevian Pp 28--28 plates (Cairo Government Press) 10P T 

The Science Reports of the Tóhoku Imperial University, Senda, 
Japan First Series (Mathematics, Physics, Chemistry), Vol 19, No 6, 
December Pp 631800 (Tokyoand Sendai Maruzen Co I td ) 

US Depirtment of Agriculture Farmers Bulletin No 1623 The 
Gipsy Moth and the Brown Tul Moth By A F Burgess Pp 83 
(Washington, DC Government Printing Office) 10 cents 

Scientific Papers of the Institute of Physical 3nd Chemical Research 
Nos 283 285 Fat Soluble Vitamins m Tumor Tissues, by Midzuho 
Sumi and Waro Nakahara, Uber die Einwirkung der Kalilange auf die 
Tetracirbousaureester von  Dimalonsaure Reihe (Darstellung von 
Aethyl-Phenylpropionsauren), von Hsiung Tsai Lo, A new Radio active 
Mineral found in Japan, by Satoyasu limori, Jun Yoshimura and Shin 
Hata Pp 6988+4 plates (Tokyo Iwanam Shoten ) 45 sen 
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Annual Report of the Director 
(Reprinted from Yea: 
(Wasliington, D C 


Miscellaneous Collections ol 85, No 1 Weather 
By C G Abbot Hodghins Fund and 
(Washington, D C 


Smithsonian 
dominated by Solar Changes 
Roebling Fund (Publication 3114) Pp 18 
Smithsonian Institution ) 

State of Connecticut Public Document No 24 Fifty thud Report 
of the Connecticut Agricultura] Experiment Station, New Haven, foi 
the Lear 1929 Pp xm+926-+]a1 (New Hasen, Conn ) 

Collection des travaux chimiques de Tchecoslovaquie — Rédigee ,et 
publiee par Œ Votoček et J Heyrovsky Annee 3, No 12 Janvier- 
février Numero commemoiatif en l honneur de Professeur Frantisek 
Wald Pp 134 (Prague Regit Societas Scientiarum Bohemica ) + 

Proceedings of the Academy of Natural Sciences of Philadelphia, 
Vol 82 Cuirripedia (Balanus) irom the Miocene of New Jersey By 
Henry A Pilsbry Pp 429 433 (Philadelphia ) 

United States Department of the Interior Geological Survey 
Water Supply Paper 633 Surface Water Supply of the United States, 
1920  Parb 19 North Pacific Slope Drainage Basins B Snake River 
Basın Pp \1+203 (Washington,DC Government Printing Office ) 
40 cénts 

US Department of Commerce Bureau of Standards Circular of 
the Bureau of Standards, No 389 The Mahing of Mirrors by the Deposi- 
tion of Metal on Glass Pp 17 (Washington, DC Government 
Printing Office) 5 cents 


1 CATALOCUE 


Catalogue of Scientific Boohs and Publications of Learned Societies 
(No 304) Pp 74 (Cambridge W Hefler and &cns, J td ) 


Diary of Societies. 


MONDAY, APRIL 6 


InsTiruTs OF CHEMISTRY (Leeds Area Section) (jointly with Society of 
Chemucal Indust y— \o1kshire Section) (at Leeds) —D1 H J Channon 
Modein Aspects of Nutrition 


TUESDAY, APRU 7 


[INSTITUTION OF ELECTRICAL ENGINEERS (North Western Centre) (Annual 
General Meeting) (at Engineers’ Club, Manchester), at 7 —d W Rissik 
and H Rissıh Heavy Duty Rectifiers and their Application to 
Tiaction Substations 


WEDNESDAY, APRII 8 


NORTH East Coast INSIITUTION or FENCINLSRS AND  SHIPBLII VERS 
(Tees Side Branch) (Graduate Section) (at Cleveland &clentihe and 
Technical Institution, Middlesbrough), at 7 —Mr Groves Engineei- 
ing and Metallurgy 

(NSTITUTION OF ELECTRICAI ENGINEDRS (Hampshire Sub Centre) (at 
University College, Southampton), a6 7 380 —L C Grant The Break- 
ing Performance ot High Power Switchgear and of a New Form of 
Quenched Are Switch | 

LEICLSTER LITERARI AND PHILOSOPHICA! SocirrTY (Chemistry Section) 
(at Museum, Leicester) at 8 —Annual General Meeting 

TELEVISION SOCTET: (at University College) 


THURSDAY, APRII 9 


INSTITUTE OP MARINE ENGINEERS (Junior Section), at 7 —E R Chamber 
lam Developments 1n Powdered Fuel Burning 

INSTITUTE OP METALS (London Section) (Annual General Meeting) (at 8* 
Pall Mall) at 7 80 —Disceussion on The Effects of Re melting and tt 
Use of Scrap 

OIL AND CoLouR CHEMISTS’ ASSOCIATION (at 30 Russell Square, W C 1), 
at 730 —W M Bowrin Bitumens and therr Use in Paints 


FRIDAY, AeniL 10 


ROYAL ASTRONOMICAL Society at 5 —L H "Thomas A Criticism of 
Current Theories of Stellar Structure, and 4 Suggestion —H Roth 
The Density Distribution 1n Capella —Dr H Jeftreys On the Cause 
of Oscillatory Movement in Seismograms —3 F Grace Tidal Oscilla- 
tious in Rotating Rectangular Basins of Uniform Depth —G Shajn 
On the Behaviour of Certain Simple Multiplets in Stellar Spectra 

MArLACOLOGICAL SOCIETY or LONDON (at Linuean Society), at 6 

Society OP ÜHBMICAL INDUSTRY (Manchester Section) (Annual General 
Meeting) (at Engineers Club, Manchester) at ; —Dr A E Dunstan 
The Present Position of the Thermal Decomposition of the Lower 
Hydrocarbons 

Orr AND CoLOUR CHEMISTS ASSOCIATION (Manchester Section) (at Milton 
Hall, Manchester), at 7 —Annual Meeting 

SOCIETY OF CHEMICAL INDUSTRY (South Wales Section) (at Technical 
College, Cardiff), at 7 15 —Annual General Meeting 

JUNIOR [NSTITUTION OF ENGINEFRs, at 7 30 —F Russell Difficulties in 
Power Transmission by Belt and how to overcome them 


SATURDAY, APRII 11 


GILBFRT WHITE FELLOWSHIP (Annual General Meeting) (at 6 Queen 
Square, WC 1), at 230 —Sir Richard Gregory, Bart Comets and 
Shooting Stars (Lecture) - 


PUBLIC LECTURES. 
WLDNESDAY, APRIL 8 


Rovar HORTICLLTURAL Socra1v (at Greycoit Street, S W 1), at 3 30 — 
Prof E Baur New Scopes ind New Methods of Plant Breeding 
(Masters' Memorial Lecture) 


THURSDAY, APRIL 9 


Rovar HonircurLiuRAL Society (at Greycoat Street, S W 1), at 3 30 — 
Prof E Baur The Problem of Evolution (Masters’ Memorial Lecture) 


(d 


NATURE 









M 




















zs 
ifii 











SATURDAY, APRIL II, 1931. 


545 





Research and Industrial Revival. 


MONG the duties charged on the Advisory 
Council for Scientific and Industrial Re- 
search 1s that of advising on steps to be taken for 
the advancement of trade and mdustry by means 
of scientific research It was therefore mevitable 
that m a year of such persistent mdustrial de- 
pression and unemployment, the Advisory Council 
should be concerned with means by which science 
could assist in larger measure the restoration of 


CONTENTS. PAGE | our industries to full health — Whale the diagnosis 
Seat and agustin aix pis of our present difficulties hes outside its scope, the 
adio rFrincipies an ractice 
Science in Literature By Prof H Levy 549 | latest report of the Advisory Council (Cmd 3789) 
Movement of Solutes within the Plant 550 | does not hesitate to assert that the 1ncreased use of 
Our Bookshelf 551 


Letters to the Editor scientific knowledge and scientific methods by our 


Observations of a Low Altitude Aurora and 


competitors abroad has been an important factor 


Simultaneous Phenomena —Axel Corlin 553 l 
Measurement of the Electricity Liberated during in the loss of our pre-eminent industrial position 
the Downgrade Reactions of Organic Com- No spectacular results characterise this report, 
pounds —Prof M C Potter 554 
Molecular Spectra of Mercury, Zinc, Cadmium, and ther absence tends rather to emphasise the 
Magnesium, and Thallium —H Hamada 555 | 1mmense and far-reaching contribution which the 
Relation between Electrical Resistance and 
Energy of Magnetisation —Dr H H Potter sss | work of the Department of Scientific and Industrial 
Effect of Internal Stress on the Magnetic Sus- Research 1s quietly making 1n every section of our 
ceptibility of Metals —Prof W Gerlach 556 h 
Scattering of X-Rays by Mercury Vapour — industrial and national hfe Whe, however, there 
Prof Y H Woo 556 | are many industries which have come to realise 
Band Spectrum of Bismuth Hydride —A Heimer 
and Prof E Hulthén. 557 | that our industrial position cannot be recovered 
Tae iue of e, h, ejm, and Mp[m —Dr W N so unless our natural advantages are exploited to 
on 
A New Band System of Copper Hydride — the full and all agencies available are employed 
P C Mahanti 557 | for mcreasing our efficiency, the report affords no 
Polarisation of the Raman Spectrum of Water 
—C Ramaswamy 558 | warrant for an easy optimism that the importance 
PAD E Bacteria in Milk —Miss M I "m of research has been generally or even adequately 
lari 
Two New Colour-types in Cats —Ruth C Bamber appreciated either m industry or in the State 
(Mrs Bisbee) and E Catherine Herdman 558 It 1s not merely that there are still many firms 
Research 1n the Modern State 559 h 
Physical and Mental Development of Children By which are prone to reduce expenditure on researc 
Sedi B Ballard 561 | at the first signs of financial stringency and to 
= Dr sake Seren. By A VH 562 | forget that ıt 1s ın times of slack trade that research 
Mr J G Millas ByJ R 563 | for future developments 1s of most importance 
News and Views 563 
Our Astronomical Column 569 | The case of the Wilham Froude National Tank 
Research Items 570 | pr a pertinent example of the danger of 
Pyrethrum as an Insecticide and its Cultivation in P ovides E P 5 
England By] C F Fryerand C T Gimingham 573 thus attitude Asis stated m the report of the Ad- 
Geology 1n Great Britain 574 owing to the increasing demands 
University and Educational Intelligence 515 MEE Council, 8 : 
Birthdays and Research Centres 576 | of testing work 1t had become almost 1mpossible 
Societies and Academies 576 | to continue research work in the Wiliam Froude 
Official Publications Recetved 579 
Diary of Societies 579 | Tank constructed at the National Physical Labora- 





tory m 1909-10 through the generosity of Sir 
Alfred Yarrow The Council accordingly had re- 
commended that a second tank should be erected 
for research 1n connexion with ship resistance and 
propulsion, and for tests on ship forms, propellers, 
etc , half the cost of which, up to £10,000, should 
be borne by the Department 

While the depressed condition of the shipping 
and shipbuilding industries may be the cause of 
the unsatisfactory response to this offer, 16 cannot 
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be regarded as an explanation In consequence of 
the congestion of work ın the existing tank, not 
only was research being hindered, but also orders 
for testing were accumulating to such an extent 
that they were frequently withdrawn and sent 
to the Continent, where in recent years similar 
facilities have greatly increased It ıs obvious 
that if the testing of shrp designs 1s better carried 
out abroad, orders for construction are likely to 
follow them abroad By its failure to respond to 
this offer, the shipping industry clearly was com- 
mitting suicide, and had not the Advisory Council, 
in view of the vital importance of this industry to 
the nation, revised its recommendation and sug- 
gested that the whole capital cost of a new tank 
should be provided initially by the State, the 
depression ın the shipping and shipbuilding 1ndus- 
tries must mevitably have increased to a point 
from which any recovery ın competition with Con- 
tinental rrvals would have been impossible 

The shipping and shipbuilding industries can 
only be conducted with economy and efficiency if 
scientific knowledge 1s apphed adequately and at 
the right time The demand for tests indicates 
that this ıs partly reahsed by the industry, but the 
rather discreditable episode demonstrates that 
the scientific outlook does not exercise a decisive 
influence on the direction of the industry In 
fact, the industry betrays a tendency to depend 
upon the State for assistance that should 11ghtly be 
provided by its own efforts, the debilitating in- 
fluence of such aid upon individual moral has been 
the most unfortunate result of much otherwise 
valuable legislation 1n social reform 

Praiseworthy as have been the efforts of the 
research associations and valuable the results 
already achieved, the Advisory Council records 
that here agam its chief anxiety 1s as to the 
financial stability of these associations This 
opinion 1s noted ın spite of conclusive demonstra- 
tion that the greater application of science to 
industry through such associations 1s one of the 
most important factors in industrial recovery 
While the Advisory Council looks to a time when 
research associations will be able to dispense 
altogether with financial assistance from the tax- 
payer, 1t 1s pointed out that the taxpayer benefits 
directly from such industnal research, which is 
gradually raising the standard of living 

The problem, mdeed, is not entirely one of 
financial support, for some research associations 
are at the moment actively seeking not so much 
to achieve further results as to secure the utilisa- 
tion of those already obtamed by the industnes 
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they serve To further this, development sections 
have been organised by & number of research 
associations, and the Advisory Council recommends 
that adequate provision should be made for the 
maintenance and extension of such work It is, of 
course, the closer contact between the management 
of research and production inherent 1n the organisa- 
tion of research departments by large industrial 
firms which gives such departments a decided 
advantage over the research association The 
latter is essentially designed for the benefit of 
those firms unable to bear the full cost of such a 
research organisation and the cost of mvestigat- 
ing fundamental principles, and the success of 
the research association largely depends upon the 
willingness of the members of the association to 
co-operate in the submission of both informa- 
tion and problems as well as in the utilisation of. 
results 

The evidence indicates that a disconcerting lack 
of appreciation of the fundamental importance of 
scientific research and even of the value of co- 
operation still pervades important sections of our 
basic industries Under modern conditions, the 
idea of trade secrecy still cherished by a few of our 
industries has lost 1ts value, and trade secrets are 
never long hidden from the scientific mvestigator 
Development now depends on co-operation and the 
prompt application of accurate knowledge, and 
until these habits of co-operation and research 
have been acquired by such mdustries, their 
recovery inevitably lags and the position of the 
research associations remains precarious 

Not the least serious effect of such unstabihty 
is that exerted upon the recruitment of the scien- 
tific staff Itis of the utmost importance to ow 
industrial future that men of proved scientific 
ability should be recruited and retained for m- 
dustrial research of this type This cannot be 
secured if the financial position of the research 
workers ıs not reasonably assured , nor indeed can 
we expect the most efficient work uf their minds 
are disturbed by serious financial uncertainty 
The Advisory Council strongly urges the support 
of superannuation under the Federated Superannua- 
tion Scheme of the Universities, which allows a 
man to contribute for the future irrespective of 
his continued employment at a particular m- 
stitution 

On the more effective organisation of support 
for research associations generally, the advan- 
tages of a compulsory levy are indicated, and 
the Advisory Council urges the consideration of 
such methods by the research associations, and 
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expresses the hope that if statutory authority 1s 
necessary, Parliament will place industries m a 
position to provide the necessary funds when a 
sufficiently large majority of the firms in any 
industry express their desire for the imposition of 
such a levy Before, however, any such levies 
could be anianged, ıt would appear that a very 
much wider education of the mdustries concerned 
on the importance of scientific research and its 
relation to industrial development ıs required 
The growth of co-operation appears to be hindered 
by the same forces which have delayed the much- 
needed rationalsation and reconstruction of some 
| of our basic industries, and here again their re- 
moval is largely dependent on education The 
port of the Department of Scientific and In- 
strial Research provides invaluable material for 
an educational campaign, and at the present 
time should be used to the utmost by all who are 
concerned not merely with the restoration but also 
with the expansion of our industries 











Radio Principles and Practice. 


(1) Elements of Radio Communication By Prot. 
John H. Morecroft Pp x+269 (New York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd , 1929) 15s net 

(2) Radio Telegraphy and Telephony a Complete 
Textbook for Students of Wireless Communica- 
tion By Rudolph L Duncan and Charles E 
Drew Pp x+950 (New York John Wiley 
and Sons, Inc , London Chapman and Hall, 
Ltd , 1929) 37s 6d net 

(3) Radio Traffic Manual and Operating Regula- 

_ tons By Rudolph L Duncan and Charles E 

—- Drew Pp 1x+187 (New York John Wiley 
and Sons, Inc , London. Chapman and Hall, 
Ltd, 1929) 10s net. 

(4) Rado Data Charts a Series of Abacs promding 
most of the Essential Data required an Hecewer 
Design By Dr R T Beatty Pp 82 (Lon- 
don  Ihffe and Sons, Ltd, 1980) 4s 6d net 


j loss professional worker in radio telegraphy 
is sorely embarrassed by the natural and 

simple request so often addressed to him by his 

non-speciahst friends, ‘‘ Tell me what book on 
—sareless I ought to read, so that I may have an 
intelugent appreciation of what 1s happening in 
and behind my broadcast receiver” He ıs un- 
able conscientiously to prescribe any single book 
that will tell the whole story, reasonably fully, 
m due proportion, and in a language suited to 
the reader with a general education A general 
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education must not be assumed to melude ad- 
vanced physics, mathematics, electrical engineer- 
ing, meteorology, solar physics, and the hke He 
may feel that he would hke to write such a book 
16 could be done now with some show of authority, 
of definiteness, and of simplicity , but he has his 
daily work to do, and so he turns hopefully to each 
new book lst The spate of deplorably adequate 
popular expositions which was released by the 
advent of broadcasting ıs now happily abated , 
books, such as these before us, may be expected 
to contain an informed and balanced survey of the 
fields mdicated in their titles Is one of them the 
book for his listening friends ? Or for himself * 

(1) Those who know Prof Morecroft’s larger 
volume come to his newer book with a high stand- 
ard already set This “general review of those 
parts of the alternating current theory which are 
of fundamental importance 1n radio, followed. by 
the specific application of these principles to radio 
telegraphy and telephony ", comes near to being a 
very good book indeed Its greatest merit 1s that 
it is never misleading It omits some things that 
one would like to see discussed, but the matters 
selected for discussion are well proportioned, 
interestingly treated, and quantitatively estimated 
Its greatest demerit 1s that the author's famiharity 
with the concepts of the art leads him to forget at 
intervals the standard which he assumes for his 
readers, so that while generally he gives detailed 
elementary discussions of fundamental phenomena, 
at times he confronts the student, devoid of 
* mathematical preparation more advanced than 
algebra", with unexplained novelties such as 
uniformly rotating vectors, lagging currents, hys- 
teresis, mutual induction, microvolts per metre, 
envelopes, and so on Its second fault 1s that 
undue compression leads to loss of clarity One 
feels that a five per cent increase ın bulk would 
give a twenty per cent increase in intelhgibihty 
and accuracy For example, the statement that 
“the number of complete cycles of flow ıs called 
the frequency of the current ” 1s mexcusably lax 
Again, “ coefficient of coupling ” 1s introduced as 
a purely magnetic quantity, without any warning 
that capacitative couplings are of profound m- 
portance m every broadcast receiver 

The concluding part of the book deseribes typical 
apparatus, and is satisfactorily defimte about 
numerical values Ten pages of ‘ problems’ at the 
end will be useful to the serious student The 
book is delightfully produced and pleasing to 
handle The block-maker might, however, 1n the 
next edition allow us to read the graduations on 
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the footrules set up beside pieces of apparatus to 
give the scale. 

(2) The larger work by Messrs Duncan and 
Drew, more ambitious ın title, and apparently 
wider in scope, 1s much less satisfactory ın execu- 
tion At the best 16 reaches a level of pedestrian 
usefulness to the operator of some specific com- 
mercial sets, and at the worst 1t comes dangerously 
near sheer nonsense The over-all effect is ex- 
tremely irmtating Four pages of mstruction on 
the care of the motor generator do not make amend 
for this astonishing picture of a magnetic field 


“ The lines along which the filings are arranged 
are known as ‘lies of force’ The hnes of 
force leaving the north pole re-enter the magnet 
at the south pole, and are considered as having 
travelled through an infimte amount of space 
medium from the time they left the north pole 
until they re-enter the south pole The Imes of 
force which issue forth from a weak magnet sup- 
posedly extend as far distant as those from a 
strong magnet, but since, in the latter case, the 
lines of force are unable to get far away from each 
other, they are packed very closely together 
because they occupy the same space medium as 
the lesser number of lines which issue from the 
weaker magnet A magnetic field of great density 
possesses great strength, and the strength of a 
magnet is dependent upon the closeness of the 
lines of force rather than the distance they ex- 
tend " 


Nor does the appearance of meticulous care m 
the prescription of No 100 carborundum and 
oul for grinding quartz crystals offset the careless- 
ness of the statement, on the same page, that 
“the oscillations are produced at a very 
high frequency, proportional to the crystal’s 
thickness ” 

The physicist will be startled by the statement, 
“A molecule, however, 1s composed of atoms, 
millions of them, about which electrons are pre- 
sumed to revolve” The mathematician will be 
no less startled by “Fig 59.—A logarithmic 
curve ”, which has a constant slope from the origin 
to abscissa 5 and zero slope from abscissa 12 on- 
wards Neither will be startled by the statement, 
". .. & temperature of absolute zero This, of 
course, 1s an extremely low temperature " . 

The only way m which the authors might make 
a passably good book out of this volume would be 
to reduce 1t explicitly to be a book of detailed m- 
struction in the use of named apparatus, and to 
avoid any attempt to explain principles 

(3) The scope of this paper-covered volume 1s 
thus defined m the authors’ foreword “ Govern- 
ment and commercial traffic rules and regulations 
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prescribe the manner m which radio communica- - 
tions shall be handled These operating mstruc- 
tions are embraced in this volume, with other 
instruction, which should be followed as closely as 
actual conditions permit A uniform procedure 
in Moving radio messages should be the aim of 
professional radio operators" It comprises six 
chapters, dealing respectively with Acquiring 
the code—Use of “ Q” signals Operating rules 
and regulations of the Radiomarme Corporation 
of America International Radiotelegraph Con- 
vention US Radio Act of 1927 Ship Act of 
July 23,1912 Regulations governing the issuance 
of radio operators’ heences While much of the 
text 1s, naturally, concerned with American con- 
ditions, the peculiarly mternational character 
wireless communications makes this book of us 
wireless operators of other countries 

(4) The modesty of price of this valuable work 1s 
equalled only by the modesty of rts title The 
avowed purpose of the book 1s to give the wireless 
designer a ready means of solving his problems 
without recourse to complicated formule and 
mathematics, But the student who 1s wise enough 
to forget that 16 1s a handbook and to take 16 as a 
supplementary text-book will find that, 1n working 
through rts thirty-nine abacs with the explanatory 
notes attached to each, he has acquired at once a 
famihanity with and a respect for the nomogram 
as a powerful aid to quantitative design in any 
field, and a sound knowledge of the principles of 
quantitative design in the field of wireless 

The general reader will probably be pleasantly 
surprised to find how completely the design of 
wireless receivers has been lifted out of the ‘ trial 
and error’ state m which it remained for many 
years The reader who does not require conver- 
sion to belief 1n the abac as a labour-saving device, 
will yet find food for admiration in the ingenuity 
which has been exercised to permit the use through- 
out the book of standard straight-line logarithmic 
scales, aided where necessary by ungraduated 
curves to which the ruler or other alignment 
indicator is made tangent ın the setting The 
publishers might well include, ın the new edition 
which will certainly be called for, a transparent 
scale on thin celluloid, which 1s much more con- 
venient for use than the opaque implement sug- 
gested by the instruction to use a ‘ruler’ for 
alignment 

The only faults which have been detected 1n this 
carefully arranged work are very minor ones 
The numbering does not appear to be entirely 
systematic there 1s an abac No. 18 and à No. 18a; | 
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No 19 has “ stage 1 ", stage 2 ", and “ stage 3”, 
iepresented by separate sheets, while Nos 24a to 
24e have no No 24 associated with them Per- 
haps more important is the misprint in No 22, 
where the relative transmission, 1n the case chosen 
to illustrate the use of the abac for “ ‘Transmission 
of sidebands by a tuned circuit ", 1s stated to be 
0 447 instead of 0 707 

The author and his publishers are to be con- 
gratulated on the production of a work represent- 
ing amazingly good value for money 

To sum up, the book for the professional worker 
is certainly Dr Beatty’s, and the professional 
wolker’s inquiring friend will find it wholesome, 
if concentrated, meat The friend will find Prof 
Morecioft always interesting, never misleading, 
but sometimes mcomprehensible, he will find 
Messis Duncan and Drew frequently misleading, 
and too speciously comprehensible to be safe 


Science 1n Literature 


H G Wells a Sketch for a Portrait By Geoffrey 
West Pp 316 (London Gerald Howe, Ltd , 


1980) 10s 6d net 

I the function of a biographer 1s to produce a 
living picture of his subject for his own and 

future generations, he will not have succeeded in 
his task unless he himself fades completely in 
word and in spirit from the pages of his biography 
In providing us with this story of the struggles of 
a great man, Mr Geoffrey West has done his work 
well, for as we turn over the pages of this volume 
and live through the intimate history of Mr H G 
Wells, the authorship of the work itself drops 
completely from our ken This ıs as ıt should be, 
and thus an excellent portrait has been produced 

Those of us who ate now struggling through the 
lean and hungry forties and can look back on their 
early youth, twenty or more yeais ago, inspired 
as ıt then was by the glamour of the scientific 
1omances and of the social philosophy of Mr H G 
Wells, are not likely to forget the debt which they 
owe hm The rising generation of the 1900's, 
caught between a decaying Victorianism and a 
rebellious modernism, threw itself with energy into 
the fight for what 1t, 1n 1ts early enthusiasm, called 
Progress Manhood may mature the judgment, or 
temper the impatience of youth, but 1f the altered 
values of this post-War age in matters of convention 
and social outlook are at all to be associated with 
the activities of any group of men, eminent among 
that band must be the early Wells 

The story of the man ıs no tale of a silver 
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spoon Born and bred in respectable poverty and 
Victorian gentility, dogged by persistent ill-health, 
he staggered through many vicissitudes, from 1m- 
efficient drapery assistant through overworked 
private school teacher, to the feet of Huxley at 
South Kensington There eaily he saw a vision of 
science m the service of man, and he pursued ıt 
relentlessly Material success came to him, but the 
vision remained a vision 

In a sense, one need not produce a biography to 
reveal the history ofa writer A craftsman proceeds 
straight from experience, and the writings of Wells 
reflect the structure of the man A pioneer in 
scientific fiction, he quickly sensed the dramatic 
element ın a field that had not so far been exploited 
at all, and so he insmuated into the minds of 
his readers the amazing possibilities of science 
Throughout thirty years of strenuous writing, 
there runs this extraordinary thread of continuity 
in his work—the same theme—that the universal 
solvent of ignorance is scientific knowledge, scien- 
tifically apphed this, whether the problem be 
moral or pedagogic, social or industiial, national 
or international To the young men who grew up 
in this hectic period of problem play and problem 
novel, he was at once a strength and a goad As 
boys, we passed easily from the schoolboy ** Dormi- 
tory Flag" stage, to Wells and the “ Time 
Machine "', ‘‘ War of the Worlds ", and “ When the 
Sleeper Wakes” A new universe stood revealed 
before us, a universe of science and imagination, a 
world of dizzy possibilities It remained only to 
give duection to this awakened fervour, to set this 
torch to the ready sense of social and industrial 
mjustice, ın order to fire the reformist and inflame 
the revolutionary spirits of the younger generation 
* Anticipations”’, ‘‘ Mankind in the Making ", “A 
Modern Utopia ", “ This Misery of Boots”, ^ New 
Worlds for Old ", ** First and Last Things ", came 
in hammering succession, and the younger men 
became violent propagandists, a nuisance to friends 
and foes alike 

As we look back on these easily impressionable 
years, 1b ıs amazing to recognise the uncanny gilt 
of the man He said the things we ached to say 
His work may date, but ıt was ripe, just ripe, for 
its time Wells has never claimed to be more than 
a journalist, but if so, his journalism was unique 

The middle period of Wells 1s a tale of adolescent 
struggles, of the scientific exposure of sex, and of a 
determination to accustom the mind of the reading 
public to think boldly and openly of the matter, 
as one would of any scientific problem In this he 
fought not merely a narrow Victorian convention, 
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but also a taboo with 1ts roots deep in man’s early 
history In the eyes of those who still have faith 
in the open discussion and scientific analysis of 
secret matters, to H G Wells must be given a 
great measure of credit for a great achievement 

Times have changed and we have moved fast since 
these days, but the indefatigable Wells has effected 
some amazing revolutions He has multiphed the 
reading public many-fold, he has forced it to 
read history in fat volumes and to study biology 
in the nude Beginning his career as an underhng 
in à small private school, he has become the greatest 
public teacher now living 

It 1s not easy to judge his later activity In an 
atmosphere of sullen suspicion and industrial chaos, 
an aftermath of five years of slaughter, he 1s still 
idealist enough to pin his faith to mternational 
co-operation, and yet realist enough to disavow 
political parties and the League of Nations And 
now at this stage, still yet 1n his prime, he projects 
a work on scientific economics The thread 1s still 
unbroken , the vision still beckons him on, but his 
young men are now mentally middle-aged and 
disillusioned He has outlived them all, but the 
rising generation 18 equally disillusioned 


H Levy 
Movement of Solutes within the Plant. 


Von Prof 
(Jena Gustav 


Dre Stoffbewegungen «n der Pflanze 
Dr Ernst Munch Pp vu+234 
Fischer, 1930) 12 gold marks 


T recent years, this subject has again been much 

in the forefront of discussion , English readers 
will recall particularly Dixon's onslaught upon the 
efficiency of the phloem for downward movement 
of organic solutes, and Curtis’s staunch advocacy 
of the capacity of this tissue to take not only sugars 
but even nitrates 1n any direction, as also the series 
of papers by Mason and Maskell upon the move- 
ment of sugar (see NATURE, 123, pp 133-135) and 
nitrogen (see NATURE, 126, pp 973-974) ın the 
cotton plant, which supply valuable data which 
must be taken into account in any future attempt 
to elucidate the mechanism of movement of solutes 
in the plant 

Unfortunately, Dr Munch, whose monograph 
on this subject seems in some respects to break 
new ground, 1s unaware of these recent papers by 
Mason and Maskell, but his contmbution ıs m- 
teresting and suggestive, ın part perhaps because 
the point of view 1s rather that of forest botany 
than purely academic botany, and one main 
service his monograph performs is to bring again 
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under notice an earlier valuable contribution 
which was pubhshed 1n a forestry journal 

Dr Munch’s main thesis ıs that the system 
moving water and solutes in the plant may be 
conceived as consisting of two main components, 
which may be represented schematically as in 
Fig 1 On one hand is the lifeless, permeable 
woody system, full of water, and represented in 
this scheme by the vessel of water in which the 
semi-permeable cells A and B are 1mmersed A 
and B represent semi-permeable living cells, con- 
nected by a tube with porous, permeable plates 
at intervals, the sieve tube with sieve plates In 
the plant, A and B represent living tissues, abut- 
ting on the xylem, connected by phloem When 
A is at a higher osmotic pressure than 6, water 
will be drawn into A and driven out of B, whilst 


Porous plate 


« Water 





Tia 1 


the contents of 4 will move along the connecting 
tube into B, so long as the concentration at A 
remains higher than m B In this manner sap 
at a higher concentration 1s drawn along the sieve 
tubes towards regions of lower concentration ; 
from assimmilating leaves, for example, downwards 
to the growing cambium or upward into a growing 
fruit 

In this connexion, Munch recalls certain earlier 
experiments of T Hartig and describes interesting 
observations of his own, which demonstrate that 
if an incision 1s made into the phloem of the tree 
m summer, especially just prior to leaf-fall, a 
definite exudation of sap occurs, sufficient quanti- 
ties bemg obtained with patience to permit of some 
chemical analysis As these drops of sap exude, 
the pressure 1n the sieve tube rapidly falls, especi- 
ally below the cut, so that no more sap exudes from 
other cuts above and below for a certain distance, 
which is-often much greater below than above 

rd 

These eXperrments certamly demonstrate the 
existence of a positive pressure ın the contents of 
the sieve tubes of the current year's growth , but 
for the system Munch postulates, the flow after 
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incision seems very slight, and certainly there is 
little evidence of the vigorous flow through the 
uncut sieve tubes, as a result of this osmotic, 
hydraulic mechanism, which the author seems to 
think 1s taking place 

The sugars moving downwards in the phloem 
have to reach this tissue from the assimilating cell 
of the leaf, and Dr Munch tackles anew this great 
stumbling-block m translocation theories How 
does sugar, so slow 1n penetrating the normal living 
cell, manage to move so quickly from the green 
assimilating cell of the leaf mesophyll into the veins 
and thus out of the leaf? Dr Munch suggests 
that the sugar movement may be brought about 
by different osmotic pressures in adjacent cells, 
foremg the contents of one cell 1nto the other along 
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the protoplasmic connexions or plasmodesma The | 


sugar m this case 1s assumed to be in the plasma, 
not m the vacuole, and to be forced through from 
cell to cell, moving 1n the plasma of the plasmodesma 
strand In the sieve tube, on the other hand, the 
vacuole 1s thought to be continuous through the 
larger pores ın the sieve plate, and the sugar ıs 
thought of as moving with the water in the manner 
previously described 

These distinctly unusual conceptions of solute 
movement are accompanied by calculations, based 
largely upon the assimilation rate of trees, rate of 
increment of wood, ete, which involve so many 
assumptions that their value ıs doubtful, though 
it 1s admitted that numerical tests should be ap- 
pled to our theoretical ideas as to the mechanism 
of transport at the earliest possible moment But 
when the increment of wood 1n the season's growth 
1s used as a basis upon which to calculate the 
amount of substance that has passed through the 
inner surface of the cambium by 'exosmoss', 
the reader may wonder whether the processes of 
growth and cell division, by which the original 
framework of these wood cells has been laid down, 
have not been too completely neglected 

Dr Munch has probably done considerable 
service to botany by directing attention anew to 
these easily repeatable experiments, which de- 
monstrate that the contents of the young sieve 
tubes are under pressure, and a pressure which 
apparently originates from above A re-examina- 
tion of the possible réle of the fine plasmodesma 
strands in the movement of substance ın mass 1s also 
certainly required, but his monograph will prob- 
ably not convey to most readers the impression 
that these problems are solved and the physical 
mechanism of movement of substances in the 
phloem now placed beyond doubt 
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Our Bookshelf. 


Als Naturforscher ın Indien Von Prof Dr Hans 
Molisch Pp xu+276 (Jena Gustav Fischer, 
1930) 13 gold marks 


Pror MoriscH's book ıs a record of a visit to 
India in the winter of 1928-29 The visit was 
the outcome of an invitation from Sur Jagadis 
Bose to the Austrian plant physiologist that he 
should make his home at the Bose Institute im 
Calcutta, and that whilst studying the methods 
and ideals of this establishment, he should give 
occasional lectures to the workers on matters in 
his own field, and also carry out any research he 
desired  Durmg the course of the visit, Prof. 
Moliseh had full opportunity of seemg India, 
observing the customs of its peoples, 1ts flora and 
botanic gardens His various experiences are 
set down ın full, even with intimate detail, the 
result being rather heterogeneous Nevertheless, 
the movement, beauty, and sunshine of India 
continually find their way into the pages of a book 
generally loosely knit and lacking ın construction. 
The photographic illustrations (moie than a 
hundred ın number), which deal with all sorts of 
subjects, are a great feature , they are well selected 
and well reproduced, largely atoning for the author's 
lack of hterary style Like many travellers, Prof 
Mohseh finds ıt easier to take good landscapes, 
crowd pictures, and portrait studies of mdividuals 
than to produce good habit pictures of plants. 

The author deals faithfully with his mission 
as expounder of the work and inspiring person- 
ahty of Sir J C Bose, though he does not always 
accept the precise conclusions that have been 
drawn Apart from these sketches of the activi- 
ties of Bose, many chapters are devoted to the 
vegetation of India, especially from the biologist’s 
point of view ‘There are sections on leaf-fall, 
the water hyacinth nuisance, mangroves, ants, 
and numerous physiological and biochemical 
matters, as well as on botanic and other gardens. 
In a sympathetic account of the Calcutta Botanie 
Gardens, an appeal for a laboratory, equipped for 
physiological work, 1s included Other sections 
deal with social observances, education, hygiene. 
and the present-day ideals of India Besides a 
visit to Darjeeling (where Bose has a hill-station), 
attractive accounts are given of some of the prin- 
cipal cities of India and the native State of Jaipur. 
As a whole, the book shows observation, a capacity 
for being pleased, and a point of view which differs 
considerably from that of the ordinary tourist. 

FW O. 


Dae Trerwelt der Nord- und Ostsee  Begrundet von 
G Grimpe und E Wagler Herausgegeben von 
G Grimpe Lieferung 17. Teil 2d, Perrdsnea, 
von Nicolaus Peters, Tel 3d Scyphozoa, von 
Thilo Krumbach Pp 13-84 4-88 (Leipzig: 
Akademische Verlagsgesellschaft m b H , 1930 ) 
13 50 gold marks 


Dr N PzrERS, who has done much work already 
on the peridimans or dinoflagellates, gives a good 
and detailed survey of the group It 18 well known 
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that they combine holophytic with holozoie nutri- 
tion and therefore are claimed by both botanist 
and zoologist Some apparently feed exclusively 
as plants, others as animals, but many feed in both 
ways The larger naked forms engulf others of 
their kind, as well as diatoms and other small prey 
The presence of a large eye with well-developed 
lens in some of these and nematocysts in Polykrikos 
and others give a special mterest to these un- 
armoured forms Here we find chain formation 
both in the naked and armoured species, and the 
beginning of a multicellular state in which in- 
dividuals are permanently fused and the nuclei are 
fewer 1n number than the cells themselves There 
are many species known from the North Sea and 
Baltic, but not so many as there are 1n the Channel, 
possibly because the region has not been worked 
so much for these creatures All species are well 
figuied and they are easy to identify We note 
the absence of Voctiluca, which 1s treated separ- 
ately in another pait of this publication 

-~ Dr Krumbach m his account of the Scyphozoa 
(Part 3d) shows that of the five orders three are 
repiesented here—the  Lucernarnda with four 
geneia and five species, the Semæostomeæ with 
four genera and four species, and the Rhizostomez 
with one genus and one species Structure, feeding, 
and reproduction are fully dealt with and the 
author gives a very clear description of the 
various membeis of the Scyphozoa, which 1s well 
illustrated and up to date 


(1) British Prome Munsters of the Nineteenth 


Century By Prof F J C Hearnshaw  (Benn's 
Sixpenny Library) Pp 80 (London Ernest 
Benn, Ltd , 1930) 6d 

(2) Daily Lafe ın  Parhament By H Snell 


(Routledge Introductions to Modern Know- 
ledge) Pp 74 (London George Routledge 
and Sons, Ltd , 1930) 6d net 


(3) Senon or The Future of Poliws By E A 
Mowrer (To-day and To-moriow Series ) Pp 96 
(London  Kegan Paul and Co, Ltd, 1930) 
2s 6d net 


THESE books may suitably receive notice within 
one paragraph, being respectively concerned with 
political life of the past, the present, and the future 
Dr Hearnshaw deals succinctly, but engagingly, 
with the succession of premiers who guided the 
Empire’s fortunes during a period commencing 
with Addington and concluding with Lord Salis- 
bury, coincident with the closing of the Victorian 
era Mr Snell presents a description of the parla- 
ment of to-day, sufficiently realistic to be welcome 
Mr Mowrer’s contribution 1s necessarily on less 
secure ground, as ıt deals in surmuses, based, it 
is true, upon a logical progression from existing 
facts and tendencies towards a conceivable future 
His remarks are cogent and well-balanced ‘‘ We 
cannot elimmate natural mequality ”, “ Standard- 
ised minds are a relapse of the race mto the tribe ”’, 
* Under a rational system failure to vote would be 
penalised’ The author's remarks upon Russia 
and Italy are worthy of close attention Perhaps 
not unreasonably, he ıs somewhat pessmmistic— 
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‘“ Not for nothing was Sinon reputed the son of 
that Sisyphus condemned to perpetual stone- 
(or was 1t log-) rolling ", “ What 1s history but one 
long series of reforms that have failed ? " For the 
world as a whole, Mr Mowrer foreshadows inter- 
nationalism as the over-riding government of 
to-morrow PLM 


Couleurs (étude physique) et colorumétrie — Confér- 
ence farte au Conservatowe National des Arts et 
Méwers le 7 mar 1930 Par Prof P Fleury 
(Conférences d'actuahtés scientifiques et indus- 
trielles, 12) Pp 34 (Pars Hermann et Cie, 
1930) 5 francs 


IN this lecture, the author points out the diffi. 
culties which the accurate specification of colour 
encounters owing to the physiological nature of 
the colour sensation He explains how a colour 
may be specified by the wave-length of 1ts dominant 
radiation, 1ts luminous flux, and its coefficient of 
purity, or alternatively by the trichromatic method, 
which specifies the luminous flux of each of three 
standard wave-lengths, which together produce 
the colour sensation 1n question When the sensi- 
tivity curves of each of the three sensory elements 
of the normal eye to hght of different wave- 
lengths are known, one method of specification 
may be converted into the other The author 
describes the principles on which modern colori- 
meters are constructed, and states that those based 
on the trichromatic system are the simplest and 
suffice for many purposes He believes, however, 
that for accurate work a combination of a spectro- 
photometer and a colorimeter on the lines of the 
instruments of Nutting and of Priest 1s necessary 
He hopes that a laboratory for the study of color- 
metry will be established in France which will 
compare with those already at work m the United 
States, m Great Britain, and in Germany 


Sumple Geological Structures a Serves of Notes and 
Map EÉxercwes By John I Platt and John 
Chalhnor Pp 56 (London Thomas Murby 
and Co ,. New York D Van Nostrand Co, 
1930) 3s 6d net 


IN this httle book, which 1s of an elementary 
character, beginners are introduced to the three- 
dimensional conception of geology, a knowledge 
of which is essential to progress in the science 
The maps and sections figured, and the accompany- 
ing notes, are simple and straightforward So far 
as they go, they serve their purpose admirably <A 
more extensive and varied use might, with advan- 
tage, have been made of the names of the major 
divisions of the geological succession In this way 
the student would, incidentally, be assisted in ac- 
quiring famihanty with their correct order of 
superposition In practice, geological maps are 
primary constructed to show age-formational 
divisions rather than hthological bands 

The uWlustrations represent ideal cases, and users 
of the book would do well to realise, as indeed the 
authors suggest in their preface, that m Natuie 
the facts are seldom either so simple or so 
obvious 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents À either 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
o) any other part of NATURE. No notice ts taken 
of anonymous communications ] 


Observations of a Low Altitude Aurora and 
Simultaneous Phenomena 


Ix the afternoon of Nov. 16, 1929, during my stay 
in Abisko m northern Sweden (N lat 68° 21^) I 
observed a rather intensive auroral ray of about 10! 
apparent length and about 3° apparent breadth in 
the west-south-west below a completely cloudy shy 
The exact time of the first observation was lob 18m 
GMT Atter about one minute the ray disappeared, 
but later ıt appeared and disappeared several times 
durmg an interval of about ten minutes The colour 
was reddish-vellow No sound was heard 

The clouds apparently situated behind the 1av, 
were ot stratiform alto-cumulus ty pe and consisted of 
apparently thin and thick strata Phe ray began in 
or in front ot a thin stratum, crossed over a thick 
(noie dark) stratum without appearing less intense 
here, and vanished in 01 m font of the next thin 
stiatum In the east, sumiar clouds covered almost 
completely the sky and also the full moon, which was 
visible only a few times between the clouds — Examan- 
ing carefully the facts mentioned above m italics, I 
eould not eseape the conclusion that the auroral ray 
must be below the clouds, that 15, at ontv a few thousand 
metres above the ground On the other hand, it 1s 
well known that observations ot low altitude aurore 
are considered very doubtful and have not vet been 
confirmed photographically 

A few days later, Mr Linus Enksson, at Abisko, told 
me that he and some other railway employees in 
Abisko had observed the same auroral display about 
an hour earher than I, and also noticed Its ap- 
pearance in front of the elouds Also, two Norwegian 
engine-drivers on the railway between .Abisko and 
Narvikin Norway had observed the same phenomenon 
A report ot our observations was sent to Prof Cail 
Stormer m Oslo and to the Meteorologisk-Hyd10- 
grafiska Anstalten ın Stockholm In his ieply, Prof 
Stormer very much regretted that the auroral raw 
had not been photographed trom two places ot obser- 
vation, «o that its parallax could have been obtained 
A visual observation. cannot contribute much more 
to the most unportant question 1f low altitude aurora 
really exist than many other «unilar observations re- 
ported earlier This observation of a low altitude 
aurora m Abisko on Noy 16, 1929, has been printed 
in Swedish and French among my other aworal 
observations during the period September-Dec ember 
1929 in '* Observations météorologiques a Abisko en 
1929 ", but as L did not wish to increase the number 
of doubtful observations, 1t has not been published 
more exhaustiv ely elsewhere until now 

Reading the most interesting communication of Mr 
G C Cummings in NamUt RF of Jan 17, 1931, p 108, 
about a low altitude aurora observed by his brother 
m Norwood, Ontario, Canada “early m the winter 
1929-30", Linquired the exact time of Mi. Cummings's 
observation G C Cumnungs, writing trom the Bell 
Telephone Laboiatories in New York, has kindly te- 
plied to me in a letter, from which I quote the follow mg 
lines Having recerved a number of letters from 
various paits of the world m regard to this Aur oral 
display, 1t seemed sather important to attempt to 
establish the exact time of the phenomenon — Accord- 
ingly, I communicated with my brother and pointed 
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out the desuability ot this proceeding and have just 
received his reply As nearly as he can establish 
jit, the time was nine hours thirty minutes in the 
evening, Nov 16, 1929, EST The phenomenon was 
observed by a number of people, among whom was a 
telegraph operator who remembered having delis ered 
a certam telegram at the time he observed the Aw oral 
display Gomg back through the telegraph files, he 
located this telegram and was thereby enabled to fx 
the time within a few mimutes I beheve that at 
least two of the observations reported are almost 
identical to that witnessed by mj brother ’ 

9^ 30m px Nov l6, EST, rs, however, 25 30m 
AM Nov 17, GM T, so that if Mi Curnming- 
observed the aurora] display m the evening 1t Was 
about ten hours later than my observations in Abisko 
If, on the other hand, Mr Cummiungs’s observation 
was made 92 30m A M on Nov 16 It was very near 
the time of the first observations of the auroral display 
in Abisko Still, even it the observations have a 
difterence of 10 hows m time, 3t 15 very remarkable 
that low altitude aurora have been observed on 
the same day at places so widely distant, and these 
observations are worth attention and further m- 
vestigation 

I have therefore also examined the magnetograms 
of the geophysical observatory at Abisko and my 
readings of the ionisation in a Kolborster ronisation 
chamber,! with regard to the time, Nov 16 1929 
Magnetic. disturbance began with a pronounced un- 
petus already on Nov. 15, 195 0m GMT, and went 
on until midnight of Nov lo No very great disturb- 
ance oceuiied, however, betore 142 24m GMT on 
Nov 16 At this time the vertical intensity gradually 
decreased and showed a maximum negative disturb- 
ance of more than - 640 gamma at 15h lom, when 
the record during a few minutes exceeded the imit 
of the magnetogram At 15h 0m the dechmation made 
a deviation of 1° 57’ towards east, but turned 1m- 
mediately and made a deviation towards west, which 
at 155 16™ exceeded the limit of the magnetogram, 
that 1s, made an angle towards west larger than 1" 32° 
Thus the total oscillation of D during 16 minutes was 
larger than 33° On the other hand, the horizontal 


intensity did not show anv extraordinarily large 
oscillations The extraordinarily large deviations in 


Z and D comcade m time approximately with the 
fist observations of the low altitude aurora of the 
railway employees m Abisko At 1h 50m Aw Nov I7. 
GMT, a small disturbance occurred, namely o8 
gamma in F, 10^ east in D. and... 33 gamma m Z 

The following readings of the ionisation were made 
on Nov 16 1929, m Abisko The values of J, o1 
pairs of lons per cc. and second, have been corrected 
tor the * barometer effect " and are valid for the mean 
an pressure, 720 mm mercury, Whereas those pub- 
lished m Fig 1 on p 57 of NaTurr ot July 12, 1930. 
were valid for an pressure of 760 mm mercury 





[ GMT 
| Sev 16 ga ggm. t ga | 230 — 
' » » d 4-9 3 2 65 
5 » 9 à —]1 13 2 69 ! 
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They show a maximum ionisation at the time of the 


observed auroral display, which is also 1n ac cordance 
with the result found from the observation in Abisko 
that there is an inerease in the ionisation (measured 
at 388 meties above sea-level) during the aurore and 


554 


NATURE 


[APRIL 11, 1931 





mentioned 1n more detail in Lund Observatory Circu- 
lar No 1, 1931 Usually this increase 1s only 6 per 
cent 

It ıs very desirable that the other observations of 
the low altitude aurora on Nov 16, 1929, mentioned 
by Mr G C Cummings, should be published and that 
all observations should be compared 

i AXEL CORLIN 
Ihe Observatory, Lund, Mar 12 


! Cf NATURE, July 12, 1930, p 57 





Measurement of the Electricity Liberated during 
the Downgrade Reactions of Or$anic Com- 
pounds. 


THE liberation of electricity during certam reactions 
of organic compounds has been well established m 
previous mvestigations * In the fermentation of cane 
sugar by yeast, 1t was shown that the amount of 
electricity liberated 1s proportional to the tempera- 
ture and concentration of the sugar solution and to 
the number of active yeast cells, and 1s only hberated 
ander conditions favourable to the growth of the 
yeast It was also demonstrated that electricity is 
liberated durmg the action of diastase and invertase 
and during the decomposition of organic matter by 
bacteria It1s suggested that the apparatus employed 
might be termed a ' fermentation cell ’ 

The following briefly describes a method of measur- 
ing this electricity based upon the laws of the electro- 
deposition of metals The apparatus (Fig 1) con- 
sisted of a contamer A (porcelain vessel o: wooden 
box) to hold the research material, m which was em- 
bedded a porous pot B contaming a solution of copper 
sulphate, and an electrode C A wire D firmly con- 
nected to C termmated 
in à hook F', from which 
a copper wire # was 
suspended m the solu- 
tion in B In order to 
localise any deposit of 
copper, the part of # 
immersed m the copper 
sulphate solution, ex- 
cept a small area at the 
lower end, was insulated 
with shellac To serve 
as & control, a wire G 
similar to E, completely 
msulated except at the 
lower end, was sus- 
pended ın Basin Fig 1 
For C, carbon rods or 
rods of corrosion-resist- 
ing steel, kindly given 
me by Messrs Hadfield, 
East Hecla, Sheffield, 
were used, as these elec- 
trodes resisted all chem1- 
eal action by the re- 
seareh material 

To test the apparatus, a weak solution of hydro- 
chlonc acid was placed m A and carbon electrodes 
used After 24 hours, no copper deposit could be 
observed upon the ends of either Æ or G This showed 
that no electric current had passed through the sys- 
tem When, however, zine was placed in the solu- 
tion m A without contact with either B or C, a copper 
deposit commenced to form upon the end of Æ, 
showing that an electric current was passing thiough 

* Potter, Proc Roy Soc, B, vol 84, 1911 
91,1915 Zentralbl f Bakt, Abt 11, Bd 
Jour, Oct 29, 1921 
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Proc Roy Soc, A, vol 
78, 1929 British Med 


the system The copper deposit increased as long 
as any zinc remained undissolved An expermnent 
similar in all respects, except that the acidulated 
water in A was ieplaced by a 15 per cent solution of 
Barbadoes sugar, was left undisturbed for 48 hours 
After this period, a shght deposit of copper could 
be detected upon # with a lens, possibly due to 
bacterial action On the addition of yeast to the 
solution in A, fermentation set m and an evident 
knob of copper gradually formed upon the end of # 
(Fig 2) It will be allowed that the electro-deposition 
of copper was due to the chemical action of the zinc 
and acid in the first case, and to that of sugar and 
yeast ın the second 

To test whether the copper deposit in the second 
case could be due to electricity liberated by the re- 
duction of the copper sulphate by the dextrose and 
levulose in the walls of the porous pot, a fermentation 
cell was arranged with 


solutions of sugar of the Su jar ——á9 
same concentration in 

both A and .B, and elec- awn 

trodes placed m A and Mow:ngs -——  —— mni 
B were connected to two 

wires dipping into a Garden 

copper sulphate solution Refuse ——ÜÜ 
in a separate vessel 

After the addition of Peeaying 

yeast to the solution ın heaves $y 
A, 8 copper deposit FIG 9 


formed upon the wire 

connected to the electrode in 4 The fermentation 
cell may therefore be regarded as a primary cell, since : 
the electrical effect cannot be attributed to leakage 
through the walls of B 

Expermnents in which the research material con- 
sisted of freshly cut lawn mowings or fallen leaves 
pressed into a wooden box both showed a copper 
deposit upon # (Fig 2) As a further expermment, a 
corrosion-resisting steel electrode and a porous pot 
E containing a solution of copper sulphate were sunk 
a few inches apart in a heap of garden refuse, the 
wire Æ dippmg into B bemg connected with the 
electrode In this case also, copper was deposited 
upon E When the porous pot was removed some 
seven yards from the rubbish heap and the con- 
nexions maintained by an msulated wire, copper was 
again deposited, but much smaller m amount than 
when the electrode and porous pot were close to- 
gethe: Thus it would seem that electricity 1s hber- 
ated in the decay of organic matter m the soil 

Experments show that copper is deposited durmg 
the hydrolysis of starch and sugar by weak sulphuric 
acid. 

Evidence for the lberation of electricity in the 
primary cell is given by the galvanometer and the 
electro-deposition of metals Precisely similar evı- 
dence 1s afforded durmg the decomposition of organic 
compounds ‘The fermentation of sugar and the de- 
composition of organic matter take place in a series 
of downgrade reactions from a higher to a lower 
potential, and expermments show that electricity 1s 
hberated by the enzymic activity of micro-organisms 
during these reactions m & manner homologous to the 
liberation of electricity in a primary cell 

Ordinary explanations to account for these electrical 
phenomena, such as differences of concentration, pro- 
duction of acid, or a high reducing agent round the 
electrode, are quite madequate Any differences of 
concentration are due to the breaking down of or- 
ganic matter and the consequent release of energy 
Moreover certain of these reactions produce acids, 
others alkalis, and the heap of garden refuse was 
distinctly alkaline No further reducing agent 1s 
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required than may be found m the enzymic activity 
during the hydrolysis of starch and sugar 

The weight of copper deposit enables the weak 
electric currents to be accurately determined 


M C POTTER 
Corley Croft, New Milton, Hants, 
Mar 10 


Molecular Spectra of Mercury, Zinc, Cadmuum, 
Magnesium, and Thallium 


To obtain a general conception of the energy states 
of a loosely bound molecule, we have investigated the 
molecular spectra of mercury, zinc, cadmium, cal- 
aum, magnesium, and thallium in emission with an 
apparatus capable of concentrating excited molecules 
inasuitable quantity The photometric measurement 
of the photographie records obtained 1s summarised 
in Fig 1, m which the intensity of a contimuous 
spectrum is denoted by a full line, and that of the 
region with some structure by a dotted line 

From the results obtained, 1t may be generally stated 
that a ‘band system’ emitted from diatomie mole- 
cules of mercury, cadmium, zinc, and magnesium 
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vapours has two broad maxima and one flat minimum 
ofintensity Oneof thesemaxima always coincides with 
the resonance line 11S, - 2 1P, or 1 15, - 23P),1,., and 
the other hes at the region of longer wave-length than 
this resonance line The intensity of the shorter wave- 
length side from the resonance line gradually decreases 
and terminates rather suddenly at a certain position, 
while that of the longer wave-length side from the 
second maximum decreases also gradually to a certain 
pomt where the band system suddenly breaks off or 
melts into the continuous spectrum of wide or narrow 
breadth In the 1egion about this second maximum, 
there was found a generally coarse structure, the 
fluted bands occasionally consist of finer bands, while 
no bands were observed ın the region near the reson- 
ance line The frequency of convergence of the 
coarser bands falls somewhere between. the frequency 
of the resonance line and this frequency, plus the 
energy of dissociation in frequency unit 

These experrmental results and other details can be 
explained in the light of recent theoretical considera- 
tions put forwaid by Born, Franck, Condon, Winans, 
and Kuhn, if we assume that the intensity maximum 
about the resonance line corresponds to that emitted 
by excited quasi-molecules and the maximum on the 
longer wave-length side to that emitted by excited 
stable (quantised) molecules 

The energy of dissociation of a molecule in the 
normal or the excited states can be calculated ap- 
proximately, as given in the accompanying table, 
from the difference of energies corresponding to the fre- 
quency of the resonance line and that of the shortest 
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or the longest wave-length limit of the band system 
These values for normal molecules evaluated in this 
manner are always a httle greater than those already 
obtained by other observers For example, those for 
the molecules Zn,, Cd, and Hg, are 0 29, 0 24, and 
2007 volt respectively, while Winans calculated 
them to be 0 25 and 0 20 volt for Zn, and Cd, from the 
limits of the absorption spectza, and Franck, Grotrian, 
and Koernicke as 0 04-0 06 volt for Hg, These dis- 
crepancies can be explained by taking into account 
the effect of the kinetic energies of colliding atoms at 
the temperatures of this experiment 


11$, 23P,  23P,  23P, 21P, 

Mg, 030 ' -15 

Ca, >0 18 ? 

Zn, 029 «17  -07 2219 
<14\ 

Cd, 0 24 > 0 9 J ^w 0 J ? 

Hg 2007 «28 Tjj) -02 <15 


In the case of quasi-molecules, the continuous 
spectrum accompanying forbidden lines 11S, - 23D, 
and 118, - 23P, 1s lacking or very weak, while that with 
the line 11S, — 23P, is excited, and the greater the 
intensity the greater 1s the tiiplet separation in the 
atomic spectrum The continuous band due to the 
transition 11S, — 2 1P, 1s emitted intensely in the case 
of all the metals From these results, 1t seems that 
the intensity rule for the atomic line holds good in 
the case of the continuous spectrum emitted by quasi- 
molecules, but similar reasoning does not hold good 
for the stable molecules 

Symmetrical and asymmetrical ‘bands’ accom- 
panymg the hnes in the spectrum of thallium are 
probably due to thallium molecules, but nothing could 
be deduced as to whether the molecule 1s diatomic or 
not At any rate, the structure of the band systems 
at 3776 A and 5350 A differs from that of the diatomic 
one The contmuous branch extending on the shorter 
wave-length side from edges at 3770 7 A or 2766 3 A 
in the 3776 A band or 2768 A band may be explained 
as the excess of energy due to the kinetic energies of 
the colliding atoms 

A detailed statement of the investigation will be 
published elsewhere H HAMADA 


Physıcal Laboratory, 
Sendai, Japan, 
Feb 17 





Relation between Electrical Resistance and 
Energy of Magnetisation 


In a iecent paper,! Gerlach and Sehneiderhan have 
described some experiments on the electrical resistance 
of nickel as a function of the temperature and as a 
function of a longitudinal external magnetic field 
They have shown that in the absence of an external 
magnetic field there 1s, ın addition to the normal 
linear change of resistance with temperature, a term 
which 1s directly proportional to the energy of spon- 
taneous magnetisation The accuracy with which this 
relation holds good for all temperatures up to the Curie 
point 1s very striking 

Gerlach and Schneiderhan have also examined the 
change of resistance as a function of an external 
longitudinal field at constant temperature, for a range 
of temperature around the Curie point The change 
is shown to be a maximum at the Curie point and to 
fall off quite rapidly both above and. below this tem- 
perature Considered as a function of temperature, 
the change of resistance in a given field varies in a 
manner strikingly like the va1iation of the magneto- 
caloric effect with temperature? One ıs therefore 
again led to consider this change of resistance as being 
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a result of the change of magnetic energy which occurs 
on application of an exteinal magnetic field, since the 
magneto-caloric effect 1s a direct measure of this 
energy change There is, however, one difficulty in 
interpreting these results According to Gerlach and 
Schneiderhan, the resistance in the neighbourhood of 
the Curie point varies linearly with the field This 
result seems to be in contradiction to the rest of the 
paper, for the magnetic energy cannot vary linearly 
with the field over any protracted temperature range , 
in fact, in the quasi-paramagnetic state above the 
Curie point, the energy must be proportional to the 
square of the field In the neighbourhood of the Curie 
point, the energy may be a complicated function of the 
external’ field depending upon the exact relation 
between the intensity of magnetisation and the field 

I have examined the change of 1esistance near the 
Curie point for fields up to 7000 gauss, as against the 
400 gauss maximum of Gerlach and Schneiderhan 
Just below the Curie point the resistance 1s found to 
vary almost linearly with the applied field, at the Curie 
point 16 varies more slowly than the first power of the 
field, and then with rising temperature the relation 
changes progressively to a lineai relation between the 
resistance and the square of the applied field This 
is exactly the couise followed by the magneto-caloric 
effect and 1s therefore in striking agreement with Ger- 
lach’s suggestion that the resistance changes linearly 
with the magnetic energy The transverse effect has 
also been examined, and although differmg greatly 
from the longitudinal effect at room temperatures, 1t 
gives identical results both near and above the Curie 
point This would, of course, be expected if we are 
concerned only with an energy change 

The results of the present work, therefore, although 
differing 1n one respect from the results of Gerlach and 
Schneiderhan, confirm the main suggestion made by 
them concerning the intimate relation between elec- 
trical resistance and magnetic energy A more de- 
tailed account of the work will be published elsewhere 

H H Porter 
H H Wills Physical Laboratory, 
University of Bristol, 
Mar 12 


1 Ann d Phys , 5, 6, p 772 
? Weiss and Forrer, Annales de Phys , 10, 5, p 153 





Effect of Internal Stress on the Magnetic 
Susceptibility of Metals. 


IN a very interesting communication in NATURE of 
Dee 27, 1930, p 990, K Honda and Y Shimizu show 
that by high pressure the susceptibility of copper 1s 
changed * from paramagnetic to diamagnetic The 
following 1s a simple explanation of this fact, without 
any special theory concerning the susceptibility of 
metals We assume that the high pressure, giving a 
diminution of density of 0 5 per cent, so far destroys 
the erystal lattice of the copper that parts of the 
metal become amorphous, then the susceptibility 
after the deformation may be considered as due to the 
diamagnetic portion of the normal lattice together 
with the paramagnetic parts of the amorphous metal, 
the latter enclosed as a gas in the crystalline copper 
It 1s easy to calculate that, 0 5 per cent of the metal 
being amorphous, the susceptibility will be changed by 
the amount given in the communication by Honda and 
Shimizu  Atthe temperature of re-crystallisation, the 
amorphous paite will disappear and the metal will re- 
gain 1ts normal susceptibility— just as observed in the 
experiments quoted W GERLACH 

Munich, Feb 27 


* Change of diamagnetic susceptibility with stress was found first by 
H J Seemanand E Vogt, Ann d Phys ,2, p 980, 1929 
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Scatterıng of X-Rays by Mercury Vapour 


IN a previous note ! a calculation has been made of 
the mtensity of total scattermg of X-rays by mon- 
atomic gases according to a formula deduced by A H 
Compton? and C V Raman, and fair agreement 1s 
obtained with the experiments of Barrett ^ on the 
scattering of X-rays by helium and argon gases 

By a photographie method, Scherer and Staeger 5 
have recently studied the total scattermg of copper 
Ka radiation by mercury vapour for scattermg angles 
ranging from 20° to 160? It 1s certainly of mterest 
to compare our theory with these 1esults In particu- 
lar, as mentioned by Waller and Hartree,’ there are 


Theoretical Curve 


Oo bxperirentul results (S¢herer-Stae,er, 





/Fro? 


Fie 1 


difficulties in applying the wave mechanical theory of 
X-1ay scattering recently developed by these authors 
to the scattering by a heavy atom like mereury, we 
would like to see how oui theory could account for the 
experiment in this ease Such a comparison 1s made 
in Fig 1 The full curve represents the theoretical 
values of the scattering per atom in arbitrary units, 
plotted against the scattering angle @ The encircled 
points are the experimental data taken from the 
scattering curve given by Scherer and Staeger and 
fitted to the theoretical curve at 6 equal to 90? Itis 
seen that the agreement between theory and experi- 
ment is satisfactory throughout the range of the 
scatteiing angle examined 

lt may be pointed out that for the scattering of 
copper Ka by mereury vapour, the contribution from 
the incoherent scattering to the intensity of total 
scattering amounts to about one per cent Thus the 
scattering nearly follows the well-known expression 


Tp = 1€ + cos? 0), 

P= PmBRRCA os 
where F ıs the ‘atomic structure factor’ (that 1s, 
equivalent to ZF of the pievious note, loe. cit ) The 
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F curve was calculated from the atomic field of Thomas 
and Fermi as previously employed 
Y H Woo 


Department of Physics, 
National Tsing Hua University, 
Peiping, China, 

Feb 17 


! NATURE, Oct 4, 1930, Proc Nat Acad Sci, 16, 814, 1930 
? Phys Rev , 35, 926, Ce 


8 Indian J Phys , 3, 357 
* Phys Rev , 32, 22, 1928 
5 Helv Phys Acta, 1, 518, 1928 ef also Kirchner, ‘ Allgemeine 
Physik der Rontgenstrahlen", p 496 
* Proc Roy Soc, A, 124, 121, 1929 





Band Spectrum of Bismuth Hydride. 


A BISMUTH a106, operating in a hydrogen atmosphere 
at reduced pressure (10-20 mm ), emits the line \4722 
of bismuth (Bi) with great brilliance A famt band 
spectrum was found to occupy the viemuty of this 
line However, using a quartz discharge vessel, fed 
with 05 amp, 1200 vdc, and the bismuth vapour 
distilling at 900° C through a narrow end-on tube, 
this band spectrum comes out with great intensity, 
and so we succeeded ın photographing the bands at 
large dispersion 

The bands a1e composed of single P- and #-branches, 
having their lines well resolved, and consequently we 
assign the system to a 1% - 1X tiansition in the bismuth 
hydride (BiH) molecule From an analysis of the 
bands (0, 0), (1, 1), and (1, 0) the following constants 
were calculated 


vy = 21278 3 em 71, 
B," = 5 066 em ^1, 
a" —0 16 em ^1, 
D = -18 5x 10-5 em ^}, 
ro’ = 1 818 x 10-8 cem, 
w ~1677 em ^1, 
wo z^ -2] em ^1 


By = 5 216 em “l, 
a/— 0 19 em ^1, 
Dy = - 20 25 x 1075 em “1, 
ry =1791 x 107? em, 
wy ~1674 cm 71, 
«92-15 5 em 71, 


The vibrational frequencies w, and wọ” were de- 
rived from the relation D, = 4B3[e,? Up to the very 
last hnes observed (K = 32) the rotational structure 
of the (0, 0) band is well checked by the ordinary 
formula F(K)-BK(K-1)4- DK*(K- 1f if we add 
a small uncoupling term K m the final term (e= 
- 0 042) 

The near coincidence of ra with the atomic hne 
4722 and the close agreement between the constants 
of the initial and the final terms of the band system, 
make us inclined to suggest that the electronic states 
of the molecule onginate from the corresponding 
states 2s and #D,;. in bismuth, the hydrogen atom 
remaining unexcited Our suggestion also harmon- 
ises with the appearance of a small, negative l-un- 
coupling term in the final state of the molecule Such 
uncoupling terms are, according to the theory, to 
be expected in molecular terms derived from atomic 
P, D terms It ıs further of some interest to note 
that while the triplet band systems known in the 
spectra of NH and PH are derived from deep-lying 
quartet terms in N and P, the singlet system of bis- 
muth hydride probably originates from the doublet 
system in bismuth 

A full report of the spectrum will appear later in 
connexion with the analysis of other band systems 
of bismuth hydride situated in the red part of the 
spectrum. A HEMMER 
E HULTHÉN 
Laboratory of Physies, 

University of Stockholm, 

Mar 9 


* See esp W Wezel, Phys Zerts , 31, 880, 1930 
No. 3206, Vor. 127] 





The Values of e, þh, ejm, and Mp/m. 


In a recent paper,! I showed that the six methods 
usually used for deducing the value of Planck’s 
constant, h, could be used collectively to evaluate 
both e and hk, without assummg any direct determina- 
tion. of e (such as that of Milhkan) ‘This seems to be 
the most accurate way of estimating e and k that ıs 
so far available 

I have now repeated the calculations, using all the 
data referred to by Birge as suitable for estimating 
h,? as well as all the estimates of e/m given by Burge 
and m the * Handbuch der Physik " of Geiger and 
Scheel (vol 22, p 81) From the values of e and h 
thus deduced I find 


he/2re® =137 01, + 0 05, 


This ıs ın such good agreement with Hiddington’s 
theoretical prediction of exactly 137, that his equa- 
tion is shghtly more firmly established than any of the 
other equations relating e and h 

By assuming Eddmgton’s equation, the values of 
e and ^ can be deduced somewhat more accurately 
I give for comparison Birge’s estimates — . 






Differ- | Sum of prob- 























Birge Bond ence able Errors 
ex10 | 4770+0005 | 4779,40 001, | 0009, 0006, | 
hx10?7 | 65474-0008 | 6558,40 003, | 0011, 0 011, 

_-| f1 761-L0 001 5 
eo ee —— —H— — ee 
1838 2641 
fete 1846 5,0 4, 





My probable errors should be accurate to about 
10 per cent, as the calculations depend on 36 sensibly 
independent data 

The difference between my estimate of M p/m and 
Eddington’s theoretical suggestion of (136)?/10 = 
1849 6, ıs 3 0,, or 6 3 times as large as my probable 


error I can only conclude that this is very strong 
evidence against the value of Mp/m being exactly 
(136)?/10 

I write this in memory of J R B 


W N Bonp 
Department of Physies, 
University of Reading, 
Mar 14 


! Phil Mag , December 1930 
2 Phys Rev Suppl, vol 1, No 1, pp 48-57. 





A New Band System of Copper Hydride 


A BAND system consisting of six band-heads has 
been found ın the region \A2900-2200. It 1s different 
in nature from the two systems previously known for 
the molecule The bands are double-headed, indicating 
thattheir emitter consists of an odd number of electrons, 
and thus they have been attributed to the ionised 
copper hydride (CuH^) molecule The band structure 
has been analysed It consists of nine branches, 
namely, six main branches and three satellites, and 
the branch lmes obey the K-selection rule From the 
intensity relations of the branch lines for low quantum 
values 16 ıs found that Q EP Thus the system 
has been assigned a ?II—-?X transition The *II level 
is inverted From the vibrational quantum analysis, 
w = 1874 em -* This is 1n good agreement with the 
value as calculated from the relation given by Kratzer, 
namely, w2= —4B,3/D, The values of B," and D,” 
are 330 cm-1and ~4 16 x 10-5 respectively 

P C MAHANTI 

Apphed Physics Laboratory, 

Caleutta University, 
Feb 19 
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Polarisation of the Raman Spectrum of Water. 


THE Raman spectrum of water has been studied in 
great detail by a large number of workers, notably 
A S Ganesan and S Venkateswaran and A L 
Meyer So far as I am aware, however, no attempt 
seems to have been made to study the polarisation 
of the Raman bands I have studied the Raman 
spectrum of pure water by the original method of 
Raman The liquid, which was enclosed in a large 
bulb, had been carefully purified by repeated dis- 
tillation ın vacuo The polarisation photographs of 
the hquid were taken with a fairly wide slit, due 
corrections 1n the exposures for the two directions of 
the nicol, for the polarisation introduced by the optical 
train in the glass spectrograph itself, having been 
made by a previous calibration of the instrument 

The intensities of the bands were estimated by a 
plate containing a series of graded exposures of the 
mercury spectrum The following table indicates the 
results obtained 








Yr 
Wave number Depolarisation 





| 
| Eier ty 4208 8 A factor Intensity 
3100 0 60 Medium 
3400 0 48 Strong 
| 3600 0 7 5 wW e ak. 





From these observations I conclude that 

(1) The three different Raman bands excited by 
the same incident lines are differently polarised 

(2) The degree of polarisation of the different 
Raman bands (excited by the same line) seems to 
increase as the intensity of the band increases 

The 3 134 band has been attributed to a polymer 
of H,O But whether the variation of the depolarisa- 
tion factor ıs to be attributed to the variation in. the 
geometric character of the oscillations involved, or 
has a definite bearing on the relative intensities of 
the bands themselves, 1s more than we can say at 
present C RAMASWAMY. 


Physics Department, 
The Presidency College, 
Chepanti, Madras 





Thermophilic Bacteria ın Milk 


MupczE and Thorwaldson! have advanced a new 
theory to account for the proliferation of the so-called 
thermophilic bacteria in milk during pasteurisation at 
628°C The fluctuations ın numbers which occur at 
short intervals during pasteurisation are so sudden and 
violent as to require some further explanation than 
is supplied by mere proliferation, even if it 1s at 1ts 
optimum ‘They suggest that the organisms exist ın 
milk as dormant spores which, unless the milk 1s sub- 
jected to the action of certain physical and chemical 
stimuli such as heat, cold, or the action of alkalis, 
remain ungerminated 

Work which is ın the process of completion in this 
laboratory has furnished evidence ın support of this 
suggestion of Mudge and Thorwaldson, although ıt 
was arrived at by an entirely different route During 
the investigation of a spore-forming organism isolated 
from commercial sterilised milk, 1t has been found that 
the germination of the spore, and subsequent spore 
formation, depends upon the effect of heat 

If after inoculation into milk the spores are heated, 
germination invariably occurs If, however, the culture 
is not heated, germination 1s very much reduced and 
fails ın the second generation The original spores are 
gradually lost by a process of dilution during subse- 
quent cultivation and a stable vegetative form of the 
organism 1s obtained 
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If to & culture of heated spores (possessing the- 
power to germinate) a small quantity of a living cul- 
ture of the vegetative form be added, a number of 
these spores are so affected that they 1mmediately Iose 
the power of germination, and if they are allowed to 
remain in contact with the vegetative culture for 
24 hours, this power ıs lost by all If, however, to a 
culture of a number of spores, 1solated by the Barber 
single cell technique, which cannot be induced to ger- 
munate by heating alone, a small quantity of a killed 
culture of the stable vegetative form of the organism 
be added, germination, followed by normal spore 
formation, takes place 

It appears that the stable vegetative form, which has 
been found to dissociate from the sporing foim, bears 
an inhibiting factor which 1s heat labile. It therefore 
seems that the significance of heating lies in the de- 
stiuetion of this factor, and 1t may be that the dor- 
mancy of the spores of thermophilic bacteria 1n milk, 
which 1s destroyed by heating, 1s due to the presence of 
a similai inhibitory factor M I CHRISTIAN 


University of Reading, 
National Institute for Research 
in. Dairying, 
Shinfield, Nr Reading, 
Feb 5 
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Two New Colour-types 1n Cats. 


DuniwG the past year, we have obtained two cats, 
each of which ıs apparently a new colour-type The 
first seems to be an albino He was exhibited at a 
cat show 1n Paris in 1930 and came into our possession 
shortly afterwards 

Hitherto albinism 1n eats has been unknown White 
cats do oecur and are sometimes referred to as albinos, 
but their eyes are pigmented—often blue, sometimes 
yellow or green—and the white coat-colour is actually 
dominant white ° 

The white cat in our possession has eyes very hike 
those of an albino rabbit ‘The ims ıs translucent 
white, and when the pupil is dilated the eyes look 
blood red In appearance the cat 1s a perfect albino, 
but 16 1s not yet known how his colour 1s transmitted. 
He appeared in a strain of Siamese, and ıt 1s of interest 
to note that the Siamese coloration is the nearest 
approach to albinism hitherto found amongst cats. 
Siamese in cats 1s almost certainly comparable to 
Himalayan in rabbits, and Himalayan 1s next to the 
lowest member of the series of allelomorphs extending 
from black to albino 

The second cat is a self-brown, very much the 
colour of ground coffee He was previously owned 
by the late Mr H C Brooke and was shown by him 
at the Crystal Palace as a self-red Brown coat- 
colour occurs in many domestic animals, but also has 
not hitherto been recorded in eats Yellow cats are 
fairly common They are often referred to as orange, 
red, or marmalade—actually they are yellow with 
darker, orange-brown markings 

The self-brown cat in our possession was evidently 
considered to be such a ‘red’ without the lighter 
patches Hus colour is, however, entirely different 
from anything found on a red—1it 1s a true dark brown. 
without markings It1s not yet known how his colour. 
is transmitted, and nothing 1s known of his origin 


Rura C Bamser (Mrs Bisbee). 
E CATHERINE HERDMAN 


Zoology Department, 
University of Liverpool, 
Mar 13. 
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Research in the 


2b are few documents which present a 
4 more comprehensive picture of the manifold 
ways 1n which scientific research 1s applied, not only 
to industrial problems but also to the service of our 
daily needs, than the annual reports of the Depart- 
ment of Scientific and Industrial Research All 
the major needs of the population are touched by 
the activities of the Department—food and cloth- 
ing, air and water supply, heating and lghting, 
communications and transport, housing and build- 
1ng—1n each of these spheres science 1s making ım- 
portant contributions, and promoting not material 
developments alone but also the solution of many 
problems which menace the national development 
and health ‘There ıs no department of State in 
which the beneficial influence of the Department 
of Scientific and Industnal Research 1s not felt, 
and ıt is probable that no proportion of the 
national income 1s more profitably spent than 
the comparatively small sum of £711,200 (gross) 
or £536,746 (net) which represents the expendi- 
ture of this Department for the year ending 
Mar 31, 1930 

The report of the Department for the period, 
Aug 1l, 1929-July 31, 1930, which has recently 
been published, includes the short report of the 
Committee of the Privy Council, signed by Lord 
Parmoor, with the report of the Advisory Council 
and summaries of the work carried out by the 
National Physical Laboratory (representing the 
largest single item of expenditure, £205,301 gross, 
or £100,418 net), and the Chemical Research 
Laboratory, by the twenty research associations 
which are in receipt of grants, and under the 
direction of the various research boards Appen- 
dices deal with the research boards, committees, 
and establishments of the department, finance, 
publications, and developments during the period 
in the orgamisation of industrial research m other 
parts of the British Empire The extent to which 
scientific knowledge 1s now woven into the fabric 
of modern hfe ıs well indicated by the list of some 
forty-five research boards and commuttees and of 
the twenty research associations, to the support 
of which grants amounting to £70,931 were con- 
tributed during the year The personnel of these 
committees comprises many of the most distin- 
guished scientific workers in Great Britain, and 
much of the voluntary service they thus render 
receives little public recognition As 1n the year 
under report, the results of scientific work are 
seldom spectacular, and even when a fundamental 
discovery has been made, years may elapse before 
it becomes a benefit to mankind The absence of 
spectacular results from the present report, in 
fact, renders 1t a more valuable document from 
which to assess the immense normal contribution 
such work makes to our common wants 


* Department of Scientific and Industrial Research Report for the 
Year 1929-30 (Cmd 3789) Pp 224 (London HM Stationery 
Office, 1981) 3s 642 net. 
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Modern State.* 


In the course of a short article 16 1s 1m possible 
even to catalogue the wide range of subjects coming 
within the province of the Department, and a few 
examples only will be selected to illustrate the ım- 
timate relationship of 1ts work and our daily life 
Even to outline the work of the research associa- 
tions would carry us beyond our hmits, and 1t must 
be sufficient to refer to the investigations being 
carried out by the British Non-Ferrous Metals 
Research Association on the effect of frost on the 
bursting of water pipes, which 1s to include pipes 
made of lead, the new lead alloys, copper and iron 
so far as they are used in domestic installations , 
and by the Research Association of British Paint, 
Colour, and Varnish Manufacturers on the dura- 
bility of films of paint or varnish, eto The tests 
carried out have already made 1t possible to obtain 
much valuable mformation regarding the prob- 
able performance of paint materials in use The 
Britisk Cotton Industry Research Association has 
successfully introduced a new antiseptic, * Shirlan ’, 
to protect cloths exported to warm damp climates, 
and warps stored under damp conditions at home 
from the deleterious effects of mildew development 
The British Launderers’ Research Association has 
studied the laundering of rayon, and directs atten- 
tion to the caution needed 1n finishing, for example, 
Ironing, such fabrics, whilst the Wool Industries 
Research Association has reported the unexpected 
discovery that when sulphur dioxide and alkali are 
present in particular proportions they assume a 
phase of exceptional activity By taking advantage 
of this active range a new, effective, and cheaper 
process of bleaching has been developed 

The increasing use of electricity for domestic 
purposes is not unaccompanied by dangers Thus, 
while the necessity for earthing as a means of avoid- 
ing the danger of shock or mitigating its effect 1s 
generally acknowledged, the means for obtaiming 
a ‘satisfactory ' earth have not been described, 
and wide variations exist ın practice, some of which 
are hazardous and others unnecessarily expensive 
This question, and also the elimination of fatigue 
failure ın the overhead lines now widely used for 
the transmission of power at high voltages, are 
occupying the attention of the British Electrical 
and Alhed Industries Research Association By 
work of this kind, the consumer benefits through 
obtaining a better article, and ın some cases also 
a cheaper article The standard of hving 1s thus 
being gradually raised as a result of the applica- 
tion of discovery to production Research on the 
electric lamp, for example, has enabled the con- 
sumer to-day to obtain more than four times the 
hight his grandfather could obtain for the same 
money 

The work of the Fuel Research Board 1s of out- 
standing importance, whether for industrial or 
domestic purposes, and on this work a gross sum 
of £95,305 was expended Some account of the 
investigations conducted by the Board has recently 
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appeared ın Nature (Mar 7, p 380), and the re- 
sults of the study of low temperature carbonisation 
have led to the formation of a Low Temperature 
Coal Distillers’ Association This work 1s hnked 
up with the investigation of the tar oils produced 
as by-products which ıs being carried out by the 
Chemical Research Laboratory, Teddington ^ The 
main object of the low temperature carbonisa- 
tion process—the production of a satisfactory 
smokeless fuel—can only be achieved if the by- 
products can find a suitable market, and it 15 
accordingly worthy of note that ‘ Bakelite’ and 
* Novalak ’ resins have been successfully prepared 
from phenolic fractions of this low temperature tar, 
whilst interesting results have also been obtained 
at Teddington in cracking, hydrogenation, and 
syntheses from the same tar 

A closely related problem 1s that of atmospheric 
pollution, and the investigations of the research 
committee dealing with this have now reached an 
advanced stage Improved methods of obtaining 
information on atmospheric pollution are bemg 
elaborated, including methods for the determina. 
tion of sulphur in the atmosphere, the approximate 
total sunlight received, and the lateral distribution 
of atmospheric impurity from a centre of pollution 
under different weather conditions 

The importance of preventing water pollution 
was particularly demonstrated durmg the dry 
summer of 1929, and has stimulated interest 1n the 
work of the Water Pollution Research Board A 
comprehensive scientific survey of the Tees as a 
typical river flowing through an industrial centre 
has been undertaken, and already the general 
changes in the composition of the river water and 
in the fauna and flora of the river from source to 
mouth at different times of the year and unde: 
different conditions of rainfall and tide, have been 
ascertamed ‘The very serious pollution occasioned 
by effluent from beet sugar factories has received 
special attention, and investigations carried out ın 
co-operation with the industry have shown that 
there are practical methods by which such excessive 
pollution can be avoided Another investigation 
in which the Chemical Research Laboratory 1s 
also participating 1s concerned with the difficulties 
caused by the corrosive action on iron mains and 
the plumbo-solvency of certain waters 

The work of the Food Investigation Board en- 
tailed a gross expenditure of £38,531, or £14,237 
net, with a further £9736 on the extension of the 
Low ‘Temperature Research Station at Cambridge 
—figures which seem infinitesimal in regard to the 
importance to the nation of the successful preserva- 
tion, storage, and transport of fruit, vegetables, 
meat, and fish The extension at Cambridge will 
accelerate the work on meat, ın which important 
scientific and practical results have already been 
achieved in relation to freezing of gelatin gels and 
to the factors responsible for loss in ‘ bloom’ or 
the freshly lilled appearance of lamb Work on 
the scientific basis of the curing of meat is pro- 
viding a rational explanation of the customs of the 
curing industry, which are at present empirical 
and obscure 
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The characteristic Enghsh breakfast has re- | 
cerved special attention, for the programme of 
work has included large-scale mvestigations on the 
storage of frozen bacon and on the factors involved 
in control of the cold storage of eggs Durmg the 
year, construction of the new station at East 
Malling has advanced sufficiently to permit re- 
search on the storage of fruit on a semi-commercial 
scale, and a report has been published which 
should facilitate the elimmation of wastage in fruit 
transport and storage, and another on the optimum 
temperatures and atmospheres for use in the gas 
storage of fruit, which has Jed to a remarkably 
successful method in one of the large commercial 
stores 

Research on the preservation of fish by cold, the 
smoking of fish, and the bacteriology of fish pre- 
servation has been commenced at the Surrey 
research station This work has been supplemented 
by work carried out at sea in the steam drifter 
City of Edinburgh and by the Forest Products 
Research Laboratory, which has undertaken an 
investigation of the chemistry of wood smoke 

Much important work carried out by the Forest 
Products Research Board 1s concerned not merely 
with the development of the forestry resources of 
the Empire, but also with timber preservation and 
methods of preventing dry-rot or attack by the 
‘ death-watch ’ beetle or other insect pests ^ Such 
work like that on the seasoning or creosoting of 
larch poles to prevent the serous wastage by 
longitudinal sphttimg js obviously related to the 
use of timber m building or constructional work, 
and in this field the Building Research Board is 
making a steady advance Factors involved in 
weathering, the composition and properties of 
cement, the stresses and strength of constructional 
materials such as concrete, earth-pressure, and the 
fatigue of materials, have received systematic m- 
vestigation An experimental house has been used 
to correlate the heat requirements with weather 
conditions so as to obtain maximum efficiency 
from the point of view of the user 

The work of the Illumination Research Com- 
mittee 1s also closely connected with housing prob- 
Jems, as ıs that of a jomt committee of the Fuel 
and Building Research Boardson Heating and Venta- 
lation The former has directed investigations at 
the National Physical Laboratory on the effect of 
window size, colour, and reflection from walls and 
ceilings on the Ulummation of rooms, the effect 
of distribution and colour of various systems of 
lighting on clerical work, as well as investigations 
on street hghting and glare 

The latter represents only one of the ways in 
which the work of the Department impinges on the 
important field of transport The establishment 
of a locomotive experimental station for tests and 
general research on locomotives, the testing of ship 
forms and propellers carried out in the Wilham 
Froude National Tank, and the establishment of a 
second tank for research on ship design, resistance, 
and propulsion, etc , the aerodynamics research at 
the National Physical Laboratory, and the in- 
vestigation of the Fuel Research Board on the 
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causes of fires on steamships in bunkers and cargo 
coal, are sufficient evidence of the important con- 
tributions made 1n every field of transport, without 
enumerating the metallurgical research or the ım- 
portant engineering investigations carried out at 
the National Physical Laboratory 

In another field of communications, the Radio 
Research Board is making contributions which 
affect the millions of homes where broadcasting 1s 
received, while dental research, the production of 
msecticides for the destruction of the cocoa moth, 
the production of new drugs, and the discovery 
of the efficiency of borax—boric acid mixtures for 
the fireproofing of fabrics—and investigations on 
the action of sunlight on cotton, which have re- 
vealed the deleterious effect of small traces of 1ron, 
are all that can be mentioned of the activities of 
the Fabrics Research Board 


Similar work ıs bemg carried out in Canada, 
Australia, New Zealand, South Africa, and m 
certain fields, notably ın that of the transport of 
fruit and on the investigation of Empue timbers, 
much has already been done to secure co-operation 
between the mother country and the Dominions 
overseas Even the above brief survey should 
make 1t sufficiently clear that the work of the De- 
partment of Scientific and Industrial Research 1s a 
vital factor in the prosperity of the British Empire, 
and upon its wise direction and active prosecution 
depend 1n large measure our prospects of restoring 
our industries to full vigour, exploiting to the full 
such natural advantages as we possess, and, by 1n- 
creased efficiency where we now possess no such 
advantages, recovering something of the position 
we formerly held amongst the industrial nations 
of the world 


Physical and Mental Development of Children. 


JT spite of the assiduity with which the growing 

child has been studied within recent years, it 
cannot be said that we know very much about him 
But what we do know, and know with any degree 
of scientific certainty, 1s set forth 1n the Report of 
the Consultative Committee on the Primary School * 
recently issued The Committee, deed, has spared 
no pains 1n securing the most trustworthy informa- 
tion at present available It has interviewed 
eighty-nine witnesses, 1t has read a staggering 
number of memoranda, it has examined with 
special care all evidence which can claim scientific 
validity Hence it has treated with special respect 
the opinions of physiologists and psychologists 
Indeed, much of what is said ın the body of the 
Report about the development of the child 1s based 
on two memoranda which are printed 1n full in the 
appendix The first is by Prof H A Harris on 
the physical development of the chid, and the 
second by Prof Cyril Burt on the mental develop- 
ment of the child 

Prof Burt's memorandum will be dealt with 
first It may be said at once that it 1s wholly 
admirable It sets forth with great clearness, and 
with no small measure of charm, all that 1s certainly 
known about the psychology of the child of 
primary school age—all that would receive the 
unqualified support of the author’s fellow psycho- 
logists ın Europe and America It indicates the 
views that have survived , and these views show 
how far we have moved within the last thirty years 

Thirty years ago, the orthodox creed was largely 
based on biology The behef of what happened 
in the mind was mixed up with a belief of what 
happened ın the body and m its remote progenitors 
It was believed that in the growing child certain 
instincts and interests and powers remained virtu- 
ally dormant up to a given age, and then suddenly 
woke up and became insistently active Their 
maturation was almost as sudden as their birth 
Thus definite layers of mental hfe were laid down 
and consolidated and, on top of these, new layers 


* “The Primary School” (London H M Stationery Office, 1931 ) 
2s 6d net 
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were superimposed first came the mastery of 
the physical senses, then the control of the muscular 
system (including the muscles of speech), which 
give rise to walking, dancing, talking, and con- 
structing things with the fingers Then came the 
development of memory, and finally the emergence 
of a capacity to reason 

Mixed up with this stratification theory, as Prof 
Burt calls 1t, 1s the recapitulation theory, which 
states that the development of the child tends to 
reproduce in rapid and abbreviated form the 
evolution of the race He goes through the cave- 
dwelling period, the savage period, and the bar- 
barian period He is at various times in the 
hunting stage, the nomadic stage, the agricultural 
stage, the craft stage, and what not 

We no longer hold these views—not in their 
original form at any rate The stratification 
theory 1s discredited by the fact that experiment 
has exploded the old doctrine of distinct faculties, 
such as memory and reason, and the recapitula- 
tion theory 1s discredited by the failure to find 
evidence for the transmission of personally acquired 
characters There 1s no more reason to think that 
the son of a potter mbherits the aptitudes and 
interests of a potter (apart, that 1s, from the mflu- 
ences of his 1mmediate environment) than there 
is for believing that the son of a mathematician 
wil know the differential calculus by the hght of 
Nature Indeed, these old beliefs have been 
shattered through their failure to fit ın with the 
facts of the mental life which have been disclosed 
by direct observation and experiment For the 
method of direct study is essentially the modern 
method 

This 1s an important point of methodology The 
child's mind 1s studied, not by studying his body, 
his brain, or his pedigree, but by the simple and 
obvious method of studying the thing itself The 
facts to be observed and explained are mental 
facts Real progress in the study of mental de- 
velopment may be said to have begun when the 
psychologist resolutely turned a blind eye to 
the alluring theories of the physiologist or the 
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anthropologist, and began to study the mind as a 
mind It was Binet who set the investigator on the 
right track His mstrument of research was neither 
a scalpel nor a microscope, but a mental test—a 
simple examination question, so devised, so applied, 
and so interpreted, as to become at once a means 
of discovery and a means of measurement Indeed, 
-all we know with certainty about the mode and 
rate of development of the child mind 1s a result 
of the.direct method of mental testing 

This is abundantly evident from Prof Burt’s 
memorandum He shows how, by the modern 
method, ıt ıs demonstrated that general intelligence 
grows with age, that the so-called faculties are all 
mixed up together from the very start, and that 
special intellectual interests and abihties develop, 
though they do not begin, at successive ages of 
school life The new findings wholly fail to confirm 
the old theories There ıs no ground for the old 
belief that memory 1s stronger at the junior school 
period than at any other, nor yet for the old 
behef that children cannot reason until they reach 
the adolescent stage Children of all ages are 
found to reason well enough within the range of 
their understanding 

Prof Harris’s memorandum 1s equally good of 
its kind , but ıs different in kind It has more of 
personal theory and conjecture, ıt pushes out 
further into the realm of the unexplored For 
this very reason, some of his views, interesting and 
suggestive as they are, must be accepted with 
caution He lays much stress upon successive 
periods of springing-up and of filling-out that occur 
in the course of a child's growth The child mainly 
grows 1n height at one period and mainly grows in 
weight at another ‘There are, according to Dr 
Harris, three of each period The second springing- 
up period, for example, takes place during the ages 
of five, six, and seven years , and the second filling- 
out period during the ages of eight, nine, and ten 
The curves of growth, however (one for height and 
one for weight), which he publishes in his memor- 
andum, afford but shght evidence of these periods 
Indeed, he admits that his inferences are drawn 
from clinical observations rather than from the 
curves of growth 

The existence of this rhythm ıs not denied , nor 
is the importance that Prof Harris attaches to a 
recognition of this rhythm , but what 1s 1n doubt 
is whether ıt follows such simple laws as his classi- 
fication suggests <A letter ıs at hand from a 
schoolmaster ın Lancashire, who for many years 
made careful and regular measurements of his 
daughter's increase ın height For many years, 
beginning at the age of three, she grew at the rate 
of two inches a year—one inch in April and another 
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inch in October—her stature beimg practically 
constant for the remaining months of the year 
During the two growing months, she was mentally 
inert , and during the two months that respectively 
followed she often succumbed to the various Jl- 
nesses incident to childhood This, of course, 1s 
only one case, but other similar ones might be 
mentioned, which at least indicate that the rhythm 
is to a large extent individual and personal If 
there 1s a wide wave of tendency over a long 
period, there are many ripples on the wave 

Prof Harris shows clearly that sex differences | 
appear all along the line, and not merely at adol- 
escence Indeed, ıt has long been an accepted 
fact that m the matter of physiological age, as 
judged by the eruption of teeth, the ossification 
of the wrist bones, and the onset of puberty, there 
1s a difference between the two sexes which at the 
age of eleven amounts to about two years Ana- 
tomically, a girl of eleven 1s at the same stage as a 
boy of thirteen Here we find a clash of opinion 
between the physiologist and the psychologist 
While the physiologist proclaims a wide disparity 
between the development of boys and the develop- 
ment of girls, the psychologist just as confidently 
proclaims their identity He tells us that neither in 
the level nor 1n the rate of intellectual development 
is there any appreciable difference between boys - 
and girls There are emotional differences, and 
differences of interest, but no difference in general 
intellectual power The truth, of course, 1s that 
each class of statements 1s valid in 1ts own sphere 
As boys and girls differ in muscular develop- 
ment, they should play apart, as they roughly 
agree 1n intellectual development, they may study 
together 

Each class of statement is valid in its own 
sphere, and Prof Harris’s valuable memorandum 
will be read with much interest and profit by all 
concerned with the nurture of the young It ıs 
illustrated by excellent photographs , 1t1s enlivened 
by wise and epigrammatic sayings , 1t1s abundantly 
provocative of thought It1s only when he leaves 
his own territory and would base psychology on 
physiological facts that we join issue with him 
He says, for example. “ All growth and prohfera- 
tion on the one hand and all differentiation for 
special function on the other will probably be found 
to be the ultimate basis of a rational psychology, 
whether ıt be labelled ‘Gestalt’ or not” As a 
pious belief we may let 16 remain As a guide to 
psychological research, 16 seems to anyone who 1s 
familiar with the false clues of the past to stand 
on the same level of usefulness as the project of 
the Laputan philosopher to extract sunshine out 
of cucumbers P B BALLARD 


Obituary. 


Dr Enrico SERENI 
HE sudden death of Enrico Sereni, at Naples on 
Mar 1, ends prematurely, at the age of thirty 
years, a career full of scientific usefulness and 
promise — Sereni had been in charge since 1926 of 
the section of physiology at the Zoological Station 
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at Naples, and so was well known to the many 
biologists who worked there To his British physio- 
logical friends and colleagues he was better known 
from having spent a large part of 1924 ın London 
at University College, and from having travelled 
with them to and from the International Congress 
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of Physiology m Boston ın 1929 He valued his 
connexion with Great Britain, and his friends will 
miss his frequent and cheerful greetings 

Sereni took the degree of MD im 1922 with 
honours While still a student he had been awarded 
three scholarships for research work which he per- 
formed in the laboratory of human physiology in 
Rome After graduation, he obtained, m competi- 
tion, a studentship from the Ministry of Educa- 
dion to work in Italy and abroad This was how 
he came to London, though he supported himself 
here, frugally enough, for a longer period than the 
studentship allowed, by working early and late, 
assisting a medical friend, so leaving the days 
free for the laboratory In 1923, he was appointed 
assistant ın the Department of General Physio- 
logy ın the Umversity of Rome, and 1n 1925 bero 
docente Fiom 1925 he gave, every year, in the Um- 
versity of Naples, a course of lectures on physio- 
logy for students of medicine and science In 
1926 he was appointed to the position which he 
held when he died Before entering the University, 
Sereni had volunteered, at the age of seventeen 
years, for military service, serving as a heutenant 
and gaining the Croce di Guerra 

Sereni’s researches extend over various fields of 
physiology His most important work deals with 
anaphylaxis, which he studied from a general bio- 
logical point of view on men, on various animals, 
and particularly on tissue cultures He worked 
more recently on the humoral and nervous co- 
ordination 1n cephalopods and on the behaviour of 
unstriated muscle A VH 


Mr J G Mirnars 


Me J G Mrwais, who died on Mar 24, the 
sixty-sixth anniversary of his birthday, was a man 
of many interests and talents A traveller and a 
sportsman, who followed big game on the continent 
of Europe, in Africa, and in North America, an 
artist and a naturalist, who could write discursively 
about the ways of wild life or particularly upon 
specific themes, he unified all these interests in 
authorship The variety of subjects of his pub- 
lished works is great, as the standard of his 
descriptions and accuracy 1s high, yet devotion to 
sport lay behind most of his writings 


Millais’ travel books are always interesting and 
contain many acute natural history observa- 
tions His monographs, essential to the British 
naturalist, show a wonderful range of information 
“The Natural History of British Surface Feeding 
Ducks ” (1902) was rounded off by two volumes on 
“ British Diving Ducks ” (1913), and 1n the interval 
he wrote “The Natural History of British Game 
Birds" (1909) Amongst mammals, he opened with 
a standard work on “ British Deer and their Horns”’ 
(1897) and proceeded to the most important of all 
his books, * The Mammals of Great Britain and 
Ireland ", published between 1904 and 1906 The 
three enormous volumes of this monograph, awk- 
ward to handle because of ther bulk and weight, 
contain the best complete account of their subject 
we possess Latterly, Millais’ interests concentrated 
upon the flower garden, and amongst his last pub- 
lications are ‘‘ Rhododendrons and their Hybrids ”’, 
a series of three volumes running from 1917 to 1928, 
and ‘ Magnolias " (1927) 

Millais inherited artistic ability from his father, 
Sir John Millais, and illustrated in full or contri- 
buted to the illustration of his own books, but his 
finished. drawings are 1nchned to be rather stiff and 
hard in tone, and lack the freedom of hne and 
spontaneity which characterise the pencil sketches 
he often reproduced 





WE regret to announce the following deaths 


Dr J Anderson, formerly fellow of the London 
School of Tropical Medicme, later professor of 
medicine in the University of Hong-kong and recently 
director of the division of medicine in the Henry 
Lister Institute at Shanghai, aged fifty-two years 

Prof R X Butehart, professor of mathematics 
n Raffles College. Singapore, and formerly professor 
of physics 1n Wilson College, Bombay, on Mai 30 

Prof W C M‘Intosh, FR S, emeritus professor 
of natural history m the University of St Andrews, 
distinguished by his work in marine biology, especially 


the systematic study of British marine annelids, on 


April 1, aged ninety-four years 

Senator R Nasim, professor of chemistry in the 
University of Pisa, on Mar 29, aged seventy-five 
years ` 

Prof Hugh Ryan, professor of chemistry m the 
University College of Dublm and Chief State Chemist 
to the Irish Free State, on Mar 27, aged fifty-seven 
years 


News and Views. 


THE report of the Court of Inquiry into the loss of 
the airship R101 over Beauvais on Oct 5, 1930, has 
just been issued (Cmd 3825 London. HM Station- 
ery Office 2s 6d net) It admits that an exact 
explanation of the 1mmedi1iate happenings leading to 
the disastei can never be given, owing to the lack of 
evidence, but by examining various hypotheses the 
Court has come to the unanimous conclusion that the 
one presented is the most plausible This is, that 
there was a rapid loss of gas from one of the main 
forward gas bags, added to a heaviness from a gradual 
leakage of gas due to attrition of the bags, probably 
greater than was suspected A heavy down ar- 
current forced the nose down, and at the same time 
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may have either caused or accelerated an existing 
tear in the outer envelope ‘The rush of air through 
this, again, may have eithei initiated or extended 
a split im the mner bag It ıs known that the wind 
was valuable enough to have buffeted the nose of 
the ship up and down, and the height coxswain, only 
just on duty and fresh to the ‘ feel’ of the elevators, 
had possibly over-corrected an upward deflection 
when the downward one caught him He then lost 
height to a dangerous extent while swinging the 
elevators to the other extreme position, but eventu- 
ally succeeded ın correcting the ship’s altitude 
The further loss of height following this appears to 
have been intentional in an endeavour to make a 
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slow landing when ıt was realised that a crash was 
inevitable 


THE other part of the report on the loss of R101 1s 
devoted to discussing the responsibility for the under- 
taking of the flight to India at that early stage in 
the ship's development It ıs quite clear that al- 
though there were an exceptional number of novel- 
ties in design, there ıs no evidence of the failure of 
any of these having been either the cause of, or even 
contributory to, the disaster On the other hand, 
the programme of flying trials as orginally drawn 
up by the experts at Cardington had been curtailed 
Since the addition of the extra bays, the ship had 
never flown in anything but exceptionally fine weather, 
and had never cairied out speed trials The ar- 
worthiness certificate, without which the flight could 
not have been undertaken, was apparently issued 
by the Air Ministry before the 1eport by the Ar- 
worthiness of Airships panel, upon which ıt should 
have been based, was even written. It 1s abundantly 
clear that considerations of policy were allowed to 
overrule all others in deciding that the flight should 
take place when ıt did, although the blame les with 
the system of controlling such work, rather than 
upon any particular individual 


On Mar 31,av 11 2A Mx (52? M GM T ), Managua, 
the capital of Nicaragua, was almost completely 
destroyed by a violent earthquake, many of the walls 
left standing after the shock and the fires that followed 
being thrown down by strong after-shocks on Mar 
3lat9 I5 P M and April at515 am  Theprincipal 
shock lasted only a few seconds Estimates of the 
number of persons killed range fiom 500 to 2000, out 
of a population of about 50,000 Though great earth- 
quakes are rather frequent ın the Central American 
republics, 1t 1s in Guatemala and Salvador that they 
are most serious During the eighteenth and nme- 
teenth centuries, out of 30 very destructive earth- 
quakes, 14 occurred in Salvador, 10 m Guatemala, 
4 in Costa Rica, 1 1n Honduras, and 1 ın Nicaragua 
According to Montessus, who has made a detailed 
study of Central American earthquakes, the most 
important seismic centies in Nicaragua aie those of 
Leon and Granada, which are respectively 54 miles 
north and 26 miles south-east of Managua One of 
the few minor centies ın the country lies close to 
Managua The most interestmg features of the 
recent earthquake aie its brief duration, the com- 
parative smallness of its area of damage, and its 
occurrence in an almost dormant seismic zone 


A GREAT advance has recently been made in the 
technique of radio-telephony which promises some 
surprismg developments in the near future The 
International Telephone and Telegraph Laboratories 
have shown that ıt ıs possible to utilise Hertzian 
waves, the frequency of which 1s more than a hundred 
times greater than the most rapid at present in use 
The new method utilises wave-lengths of between 
10 cm and 100 cm ın length instead of the present 
‘short waves’ which le between 10 metres and 100 
metres The properties of the new 'mucro-rays' 
are approximately the same as those of light rays 
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They ean be reflected and. refracted by devices of an 

optical nature and tiavel in straight limes The 
curvature of the earth and the altitude of the sending 
and receiving stations are the determining factors 
for the distance of transmission It is necessary 
that the two stations should be visible from one 

another Hence high sites will be the most desirable 
in the neighbourhood of populous centres There 

appears, however, to be no limit to the number of 
relay stations that can be used A demonstration 

of the new system was given on Mar 31 between 

officials and engineers on the cliffs at St Maigaret's 
Bay, near Dover, and Blanc Nez,in Fiance The 
speech vibrations were applied to a muero-radion 
tube in which oscillations of 1,600,000 kilocycles per 
second (about 17 cm ) were generated The modu- 
lated waves were sent 1n a straight line by a parabolic 
reflector 10 feet 1n diameter to a similar reflector in 
France, where they were concentrated on the receiver 

The demonstration was entirely successful and proved 
the practical character of the micro-ray method The 
method provides a wave band nine times the width 
of that previously available In addition, as the 
waves travel ın stiaight lines and their distance range 
1s 1estricted, a large number of stations can operate 
on the same wave-length and the present congestion 
of the ether will be relieved 


THE International Telephone and Telegraph Labora- 
tories have also to be congratulated on a notable 
achievement 1n the field of facsimile telegraphy By 
the new method, pages of type, handwriting, lme 
drawings, and plans can be transmitted at the rate 
of two sheets a minute In the case of typewritten 
sheets containing five hundred words, this corresponds 
to a speed of 60,000 words an hour In the picture 
telegraphy at present in use between the Post Office 
and several continental cities, about twenty minutes 
is required for the transmission of a single picture. 
As in the case of other picture telegraphic systems, 
a device 1s used 1n the new method to scan the message 
in a series of fine parallel lines with a point of intense 
hght The lght reflected from each elementary area 
of the sheet is collected and led to a photoelectiic 
cell This cell delivers to an amplifier a signal corie- 
sponding in amplitude to the tone value of the picture 
element, pure white giving a large signal and pure 
black a zero signal At the receiving station a sımılaı 
device is used, the message being replaced by a strip 
of photographic paper which 1s moved continuously 
forwaid with a speed equal to that of the message 
at the transmitting end The beam of light 1s now 
obtained by an argon lamp which acts as a hght 
valve The motors operating the scanning heads 
are controlled by means of tuning-forks A full de- 
scription of the method 1s given ın the Electrician for 
April 3 The method is particulaily useful for 
telegraphing languages like Chinese, which have to 
be rewritten 1n some alphabetic language before being 
sent by the Morse code m ordinary telegraphy 


THE Marcon: Company has received orders for the 
erection of a chain of wireless transmitting and receiv- 
ing stations through the heart of Africa The stations 
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have been ordered by the Administrations of Uganda, 
Kenya Colony, Tanganyika, Northern Rhodesia, 
Southern Rhodesia, and the Union of South Afriea, 
and they will be used both for the operation of the 
new Cape to Cairo air route and in many cases, for 
general communication The apparatus to be installed 
will be for transmission and reception on medium and 
short wave-lengths When these stations are com- 
pleted the trans-African aviation service will be the 
most highly organised long-distance air route m the 
world, and at the same time mternal and external 
communications will be greatly facilitated throughout 
the contment The sites for the stations are to be in 
the proximity of Kampala (Uganda), Nairobi (Kenya 
Colony), Mosh, Dodoma, and Mbeya (Tanganyika) , 
Mpika and Broken Hill (Northern Rhodesia), Sals- 
bury and Bulawayo (Southern Rhodesia), Germiston, 
Victoria West, and Cape Town (Union of South Africa) 
The wave-lengths used for wireless communication 
between the aircraft and these stations will be 900 
metres, and inter-aerodrome communication will take 
place on short waves For general communications, 
Special wave-lengths have been allotted to the stations 
at Mpika, Broken Hull, Bulawayo, Salsbury, Ger- 
miston, and Victoria West, which will be used for this 
purpose 


In a dispatch from the Peking correspondent of 
the T*mes which appeared in the issue of Mar 30, 
attention 1s directed to the manner in which, it 18 
alleged, a Society for the Protection of Ancient Rehes, 
formed some two or three years ago in Peking, 1s 
interpreting its functions The scope of the society 
1s wide, for ıt covers objects ranging from works of 
ait to fossils It ie semi-official and has the approval 
of the Nanking Government Its methods are said 
to be the subject of much eriticism Apparently the 
latest object of its attack ıs Sir Awel Stein, whose 
expulsion from Chinese Turkestan, where he 1s now 
engaged in exploration, 1s said to be demanded on 
the grounds that while he was raismg funds in the 
United States he spoke shghtingly of the new China, 
and that his funds are too large for his purpose, which 
must have an ulterior and, ıt ıs presumed, political 
object It will be remembered that Dr Roy Chap- 
man Andiews experienced obstruction on the return 
of the Fourth Central Asiatic Expedition from Mon- 
golia, and in the following year the expedition had to 
be abandoned owing to the delay over the negotiations 
about the conditions on which the expedition would 
be allowed to proceed and the Chinese personnel to 
be attached to ıt It ıs said to have been alleged at 
the time that Dr Andrews's expedition was no more 
than a cover for a search for oi It is scarcely 
necessary for us to defend Sir Aurel Stein from these 
charges, nor the further charge that 1t was his intention 
to smuggle out of Chinese Turkestan any antiquities 
that he mght find The declaration made by him 
before he entered the countiy, and forwarded to the 
authorities by the British Ambassador in Peking, 1s 
a sufficient guarantee of good faith, were one needed 
Nor is ıt necessary to enter into the charge against 
the American expedition, even if there were any 
evidence before us 
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THERE can be no question, however, that the ill- 
advised publicity given to the character of the material 
found by the American Central Asiatic Expedition— 
the dinosaurs’ eggs—and the equally Injudiciously ad- 
vertised attempts to raise funds by their sale, aroused 
the suspicions of the Chinese and mpressed upon the 
less well-informed that something of enormous value 
was being taken out of the country It was in pre- 
cisely similar circumstances that the recent legislation 
relating to antiquities in Egypt was passed If the 
Pekmg Society 1s animated, not by a hatred of the 
‘foreign devil’, but by a genuine desire to preserve 
China’s antiquities for China, thisis a perfectly legitim- 
ate aspiration, recognised as the nght of nearly every 
civilised country, even England—or at least ıt will be 
In some degree when the new Ancient Monuments 
legislation 15 ın force If this desire ıs not genuine, 
as the Times correspondent suggests, then an attempt 
should be made to arrange a modus vivendi It is 
admitted that, ın addition to official personages, the 
sociesy consists largely of the officials of universi- 
ties, museums, libraries, 1esearch institutes, and the 
like A great deal of archeological work has already 
been carried out in China by Europeans, and we have 
1t on the authority of Prof Elhot Smith in 1egaid to 
the latest and greatest discovery of all, the Peking 
skull that dividual Chinese drawn from the classes 
which compose the society have co-operated whole- 
heartedly in organising the work of the geological 
survey which led up to the discovery of the skull, in 
the actual discovery, and in the work of preparation 
in the laboratory with Dr Andersson, Dr Davidson 
Black, Prof Elhot Smith himself, and others of non- 
Chinese nationahty, who have assisted them from 
time to time 


Mn BERTRAM THOMAS has been awarded the 
Founder's Medal of the Royal Geographical Society and 
also the Burton Memorial Medal of the Royal Asiatic 
Society, ın recognition of his work of exploration in 
the Great Sandy Desert of Arabia It1s also announced 
that Mr Thomas has accepted the invitation to 
deliver the triennial Burton Memorial Lecture before 
the Royal Asiatic Society on his return to England 
At the close of the War, Mr Thomas was a political 
officer in Mesopotamia and his knowledge of the 
country and his understanding of tribal Arab character 
proved of signal service to the administration under 
Sir Arnold Wilson in the troubled years which followed 
After serving in the same capacity in Transjordania, 
he was selected to be the Financial Adviser and Vizier 
of the Sultan of Muscat and Oman, bemg the first 
Englishman to hold such an office, virtually that of 
Prime Minister Both in the course of his official 
duties and in his leisure, Mr Thomas has explored 
some thousand mules of the Oman coast ın his patrol 
boat, while his relations with the turbulent tribes of 
the littoral have enabled him to penetrate country 
unknown to Europeans, adding considerably to oui 
geographical, ethnological, and linguistic knowledge of 
Arabia An account of his last journey appeared ın 
the Times only a week or two ago His first two Jour- 
neys m Arabia, of which the scientific results were pu b- 
lished in the Geographical Journal, the Journal of the 
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Royal Anthropological Institute, and other periodicals, 
have been pronounced by competent authority to be 
the most important and extensive piece of geographi- 
eal exploration carried out since the War 


THE various organisations connected with research 
in the textile industries have now reached the stage 
where much, of their work 1s suitable for direct applica- 
tion to the immediate problems of the industry itself 
The recent Report of the Council of the Wool Industries 
Research Association (formerly known as the British 
Research Association for the Woollen and Worsted 
Industries) gives a concise summary of the application 
of the work of that Association to woollen and worsted 
spinning and to dyemg and finishing processes The 
Association has, during the past year, continued 
fundamental research on biological, chemical, and 
physical problems It has also devoted much time 
to the examination of the inherent characteristics of 
the wool fibre, its response to processing, and the 
possibilities of its utilisation im directions which aie 
as yet undeveloped The report records that in the 
course of electrical investigations, methods have been 
devised for the prevention of electrification during the 
processing of wool, and that the use of wool as an 
electrical insulator has now become an accomplished 
fact It further adds that not inconsiderable quanti- 
ties of worsted yarn have recently left Bradford to 
be employed for electrical insulation purposes in 
cable manufacture There 1s much scope for this 
1eseaich association, and if 1s new method of financial 
support by means of a voluntary levy on the industry 
becomes really successful, its utility to the wool 
textile ndustiy should be considerably enhanced 


THE Journal of the National Institute of Industiial 
Psychology, Vol 5, No 5, contaims an account of 
** The Organisation of Works Transport ", an investi- 
gation carried out by Messrs L I Hunt, W H 
ON Manning, and G H Miles The problem con- 
fronting the investigators was one of hand-trucking 
in a machine-produeing works housed in an anti- 
quated. building The whole transport system was 
carefully studied The fluctuating demands of 38 
departments and the irregular flow of production 
along 231 connecting routes were considered Sources 
of delay were noted, and a compiehensive scheme of 
reorganisation initiated , this comprised the classi- 
fying of routes, and their co-ordination under a 
central transport office A system of circuits, com- 
biming all routes, except those with the heaviest 
loads, enabled a scheduled service to the depart- 
ments to be maintained Very defimte results 
followed the introduction of the scheme The 
economy of labour amounted to 60 per cent, one 
man handling 50 instead of 20 loads, labour costs 
were reduced by 40 per cent, yet labourers’ earnings 
1ose, and an efficient, flexible transport system 
replaced the old cumbersome one This experiment 
has been industrially successful, but its scientific 
value is considerably reduced by the number of 
variables that have been introduced The arrange- 
ment for a bonus payable on individual output and 
working-trme follows on m the Taylor-Gilbreth tradi- 
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tion and perpetuates the same fallacy In spite of this, 
however, many interesting points emerge, and Mı. 
Hunt’s exposition 1s admirably concise and lucid 


MR S8 Morris Bower, of Langley Terrace, Oakes, 
Huddersfield, 1s asking for help ın extending a statisti- 
cal inquiry into the frequency of thunderstorms in the 
British. Isles in winter, which was ouginated by Mr 
C J P Cavein 1916 and was concluded 1n March 1929, 
to a similar inquiry for the six months April to Sep- 
tember What isiequired ıs a note of the place, date, 
and time of occurrence of thunder, hghtning, or hail, 
with the direction in which the lightnmg was seen. 
Additional details, such as the time of commencement 
of very heavy rain or hail, should such occur, and 
of the duection of movement of any well-developed 
storm, would be welcome Thunderstorms sometimes 
move across the country along a definite ‘front’ that 
is to say, 1f crosses are marked upon a map showing 
where storms occurred at a particular hour, these 
form a nearly continuous chain, when similar m- 
formation 1s shown for a later hour, a similar chain 
of crosses 18 normally shown, but displaced from the 
position that the first chain occupied Phenomena of, 
this kind are readily studied by professional meteoro- 
logists at the Meteorological Office with the aid of 
synoptic weather charts But ıt ıs only on a small 
number of days in the year that anything of this 
kind ıs to be found on the synoptic charts Numer- 
ous storms, more or less isolated, often occur both 
in winter and summer ‘They may tiavel or 1emain. 
nearly stationary throughout their life history , in the 
latter case especially they often lie too far from any 
official reporting station for their occurrence to be 
noted officially — Itis especially ın regard to this class 
of storm that an organised inquiry ıs of value, and 
until such an inquiry has provided a 1easonably com- 
plete statement of the facts, there 1s little prospect of 
being able to give a satisfactory general account of the 
thunderstorms of the Biitish Isles 


THE arrangements for the British Chemical Plant 
Exhibition to be held on July 13-18 at the Cential 
Hall, Westminster, m conjunction with the jubilee 
celebrations of the Society of Chemical Industry, 
regarding which a preliminary announcement was 
made in NATURE of Jan 17, a1e making rapid progress. 
About forty firms have already booked space, and since 
these include most of the impoitant firms ın the British 
chemical plant industry, the success of the exhibition. 
is assured ‘The exhibits will cover the whole range of 
the industry The arrangements which the Chemical 
Engineering Group of the Society of Chemical In- 
dustry 1s making for the Section showing, on a co- 
operative basis, the work of the various research 
associations and of the Department of Scientific and 
Industrial Research are also well advanced The 
scheme 1s being supported by the Department, which 
will be represented by the National Physical Labora- 
tory, the Chemical Research Laboratory, the Fuel Re- 
search Board, the Forest Products Research Labora- 
tory, and the Building Research Board The research 
associations dealing with the following industries will 
co-operate boots, shoes, and allied trades, cast iron; 
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leather, linen, non-ferrous metals, paint, colour, 
and varnish, rubber, wool "There will be three main 
groups, dealing respectively with (1) materials used in 
chemical engineering, such as metals, fabrics, ete , (2) 
chemical plant and associated equrpment, including 
that employed on fuel, and (3) testing apparatus and 
standardisation 


So long as mountam peaks remain unscaled by man 
there will be found hardy adventurers to attempt 
them, for the glory of achievement as well as for the 
valuable scientific data which well-organised expedi- 
tions affoid In 1924 there was the last Everest 
expedition, which ended so tragically with the 
death of Mr G L Mallory and Mr A C Irvine 
Last year saw the attempt on Kanchenjunga led by 
Dr Dyhrenfurth, when the climbers reached Jonsong 
Peak (24,344 ft) Now we have a British expedition, 
consisting of Mr F S Smythe (leader), Capt E St 
J Birnie, Dr R Greene Mi R L Holdsworth, and 
Mr E E Shipton, which will attempt Mount Kamet 
(25,447 ft) According to the Z'umes of April 4, the 
party left Venice on that day for India Mount 
Kamet is m the Gharwal District of the United 
Provinces and is m the Zaskar Range, a northern 
branch from the main Himalayan cham ‘The 
approach to Mount Kamet will take the expedition 
across the watershed separating the principal sources 
of the Ganges, to the glaciers above Gangotri, which 
is to the east of the main peak, and ıb 1s expected to 
obtain valuable topographical, physiological, botan1- 
cal, and other data and useful climbing experience 
There have been several attempts on Mount Kamet 
in the past, the last bemg m 1920, so the present 
expedition should have the advantage of knowledge 
of local conditions. 


Tue great heights of many of the blocks of buildings 
recently erected in America and picturesquely called 
skyscrapers has led to the development of high-speed 
lifts In the Westnghouse International for the first 
quarter of 1931, a description of Carew's Tower, 
Cineinnati’s largest structure, 1s given It combines 
a 48-story office building, a 28-story hotel, a 25-story 
garage, and many retail shops Three floors in the 
office building are reserved exclusively for doctors and 
dentists Forty-one lifts are required, including six 
of the fastest in the world, to make hfe 1n this self- 
contained city possible The express lifts move at a 
speed of 900 feet per minute, which 1s a little greater 
than ten miles per hour The speed of the local lifts 
is 700 feet per minute The hotel contains a thousand 
rooms and is served by nine lifts, six passenger and 
three service There are three large motor-car hfts 
serving the parking garage Then speed 1s altered 
by varying the applied voltage, thus el:minating 
mechanical gear They can make a flight up the 25 
floors in about half a mmute The stores use lifts 
moving at 450 feet per minute At stall slower speeds, 
dumbwaiters, sidewalk lifts, a 12 5-ton hydraulic lift, 
and an observatory-tower hft operate At speeds of 
500 feet and above ıt 1s practically impossible to read 
the numbers on the various floors Lifts for speeds 
up to 1200 feet per minute are being designed, and 
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at present there seems nothing to stop still higher 
buildings and still faster hits from being constructed 
A description of the lifts used to carry the students 
from one lecture room to another in the University 
of Pittsburgh, which is 40 stores high, is also 
given 


SEVERAL special problems have arisen ın connexion 
with the supply of duect current to traction systems. 
Two solutions are ın use and they are advancing in 
widely diverging directions In America, the method 
of converting alternating current into direct current in 
the automatic substations 1s to use machineiy of the 
rotating converter type In Europe the use of mercury 
are rectifiers 1s rapidly extending In a pape: read to 
the Institution of Electiical Engineers on Mar 12, by 
J W Rissik and H Rissik, the special requirements 
of traction operation were outlined and the present 
state of development of the ironclad rectifier for 
traction use, as reflected mits applications m convert- 
ing substations on the Continent, was described Since 
the War, the use of rectifiers 1n Germany has extended. 
veiy rapidly The whole of the Berlin city and sub- 
urban railway system 1s supphed by rectifiers in 47 
substations, 31 being contiolled from a distance The 
German federal railways have adopted the iectifiei 
as the standard equipment for tiaction substations 
The development of rectifiers ın America has been 
comparatively slow, the rectifiers manufactured there 
are generally designed in accordance with the latest 
European practice In Great Britain the increased 
demand has stimulated manufacturers to compete 
with foreign firms by improving their designs The 
authors believe that in the scheme of general railway 
electrification which will eventually be carried out 1n 
Cheat Britain, rectifiers will be used, 1f not exclusively, 
then very largely They think that 1n the next decade 
Great Britain will be placed in a position comparable 
with that which now obtains in Germany 


Wririna on “Chemistry as a Career", in the 
Alumnus Chronicle of the University of St Andrews,, 
Prof John Read remarks on the current tendency in 
certam secondary or public schools to carry specialisa- 
tion too far with apt pupils This tendency appears 
to be largely a response to the requirements of some 
of the universities in their entrance scholarship 
examinations Hence many such pupils acquire little 
or no knowledge of biology, whilst others are deficient, 
in English, modern languages, mathematics, and. 
other fundamental subjects Prof Read wisely ad-. 
vocates that a pupil should be restramed from m- 
ordinate specialisation, until he has secured the neces- 
sary basis of a well-proportioned general education, 
and he supports the adoption of a broader test of in-, 
tellgence and merit than that now imposed on 
scholarship candidates In the same article, Prot 
Read explains the complex nature of the chemical 
profession and surveys the prospects which confront 
entrants He points out that chemistry provides a 
multitude of diverse professions, rather than a single 
homogeneous profession, and that m domg so 16 
provides scope for all sorts and conditions of chemists, 
Just as ıt 1s difficult to legislate effectively for the com- 
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plex racial association of the British Empire, so the 
complex corporation of chemists 1s unable to safe- 
guard the interests of the profession ın a generally 
acceptable manner Whilst specialisation at an early 
stage 1s undesirable, 16 1s nevertheless essential later, 
and ib ıs evident that at present there 1s no over- 
production of chemical specialists of first-class ability 
On the other hand, ıt ıs difficult to find openings in 
chemical industry for men of second-class attam- 
ments or for women chemists possessing the highest 
qualifications Prof Read pays a deserved tribute 
to the late Lord Melchett’s policy m advancing the 
career of industrial science , in a scientifically organ- 
ised chemical corporation with trained chemists in 
the highest administrative positions and on the board 
of control, the chemist 1s no longer the factory ‘maid 
of all work’ Expansion of schools of organic re- 
search in the British universities in response to de- 
mands formulated under the shelter of the Dyestuffs 
Act has also opened attractive and useful scientific 
careers 


THE biological interests of the Galapagos Islands are 
so many that ıt 1s strange that no thorough explora- 
tion of their inhabitants had been carried out since 
Charles Darwin made them famous, until the islands 
were visited by the expedition, planned by L M 
Loomis, formerly director of the California Academy 
of Scrences, which remained in the field for more 
than seventeen months during 1905-6 An account 
of the work of the expedition, by Joseph R Slevin, 
now appears as one of the Occasional Papers of 
the California Academy of Sciences, under the 
title “Log of the Schooner Academy" It ıs an 
interesting story The study of the land tortoises, 
of which 266 specimens were collected, showed that, 
contrary to belief, they still inhabited all the islands 
in the archipelago from which they were formerly 
known (except Charles Island), and that they even 
existed on islands where they were never before 
observed Butmany minor biological points attracted 
the attention of the explorers The tameness of birds 
and lizards was remarkable both would come to pick 
up crumbs dropped beside the observer, both, alas! 
were rewarded by being killed with a switch The 
lack of sensitiveness possessed by lower animals was 
well shown when, on a lizard’s tail being severed by a 
knife, the animal did not move until, seemg the 
wriggling severed portion, 1t turned about and grabbed 
1t as 1f ıt were a foreign object Land iguanas were 
common on Narborough Island and occurred over the 
whole area, even to the rim of the crater at an altitude 
of 5000 feet, and the wild goats on Hood Island, 
feral descendants of domestic stock, quenched their 
thirst by drinking sea water on the beach 


AT the meeting of the London Mathematical Society 
on Thursday, May 14, at Burlington House at 5 PM, 
Prof J E Lennard-Jones will deliver a lecture on 
* Quantum Mechanics of Atoms and Molecules ” 
Members of other scientific societies who may be 
interested are invited to attend 


His MazESTY TRE Kine has been pleased to approve 
the award of the Royal Medals of the Royal Geo- 
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graphical Society as follows Founder's Medal to Mr 
Bertram S Thomas, for his geographical work in 
Arabia and successful crossing of the Ruba el Kbal, 
Patron’s Medal to Rear-Admiral Richard E Byrd, 
USN, for his expedition to the Antarctic, and his 
flights over both north and south poles 


THE first of a series of demonstrations of horticul- 
tural machmery 1s announced in the Mar 26 issue of 
the Ministry of Agriculture’s weekly publications The 
trials took place recently at Pinhoe, Devon, on a mixed 
fruit plantation kept m a high state of cultrvation 
The mmplements used were the Simar Rototiller Nos 
3 and 5 and the ‘ Monotrack’ motor cultivator, the 
Planet Junior (garden tractor), the Gravely motor 
cultivator, and the Auto-Culto motor cultivators, two 
types of the latter machine being used, one fitted with 
tines and the other with a ‘one-way’ plough All 
implements, except the Simar 5 and the Auto-Culto 
motor with plough, carried out cultivation between 
strawberry rows, the distance between the rows being 
about 2 ft 6 in Later m the day all mmplements 
except the Auto-Culto plough worked among rasp- 
berry canes, the width cultivated being about the 
same (2 ft 6in) The Auto-Culto ploughed on land 
from which broccoli crop had been taken The demon- 
stration, which was very well attended and carried 
out under favourable weather and. soil conditions, 
proved entirely successful, all ımplements working 
successfully 


THE subject selected by the Exhibition Committee 
for this year's exhibition at the Royal Institute of 
British Architects 1s “‘ The Architecture of Modern 
Transport" It willconsist of photographs, drawings, 
and models of architectural and decorative subjects 
connected with modern transport, and 1s intended to 
illustrate the latest developments both in Europe and 
America ‘The types of work will include railway 
stations, signal-boxes, various types of railway coaches, 
docks, harbour works, canal power stations and locks, 
liners and yachts, bus and coach stations, garages and 
filling stations, trams, buses, charabancs and private 
cars, bridges and viaducts, pylons, traffic control 
stations, hangars and aerodromes, aeroplanes and ar- 
ships, lifts and moving stairways The exhibition will 
be formally opened by Mr H G Wells on April 21, 
at 3 PM, and it will remain open until May 22 
Admission will be free 


ANOTHER of the well-known and valuable catalogues 
(No 443) of Messrs Bernard Quaritch, Ltd, 11 
Grafton Street, W 1, has reached us It gives the 
titles of, and ın many instances useful bibhographie 
notes upon, upwards of 1500 works on botany, agri- 
culture, forestry, fruit-culture, gardens and gardening, 
herbals, early medicine and surgery, tobacco, etc , and 
should be obtained by collectors 


Messrs Dulau and Co, Ltd , 32 Old Bond Street, 
W 1, have just issued Catalogue No 183 of some 695 
second-hand books on gardening and botany, including 
materia medica, pharmacy, perfumery and scent, from 
the libraries of the late Mr E M Holmes, curator of 
the Museum of the Pharmaceutical Society, and the 
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late Mi W Davis, collecto: for Messis Veitch The 
same firm has also cuculated a short handy list of 
useful books on gardening Both catalogues may be 
had free of chaige on appheation 


A CLASSIFIED hst of second-hand instruments has 
recently been published by Messis C Baker, 244 High 
Holborn, London, W C1 The lst 1s divided into 
ten sections, compriaung muicioscopes and cognate 
apparatus, surveyimg instiuments, astronomical instru- 
ments, spectroscopes , projection apparatus, including 
lanterns, slides, and projection microscopes, feld- 
glasses, chronometers, anemometers, thermometers, 
barometers, balances, hydirometers, various kmds of 
physical apparatus, such as polaiiscopes, voltmeters, 
and galvanometers, and photographie apparatus 
Apparatus can also be had on approval or on hire 


APPLICATIONS are invited for the following appomt- 
ments, on or before the dates mentioned —A sugar- 
cane mycologist and a reseaich assistant each at the 
Agricultuial Research Institute, Pusa, India, for 
research into mosaic and othe: diseases of sugai-cane 


H 
I 


, ment), India House, Aldwych, W C 2 (Apri 20) 


' Mumcpal College, Portsmouth (April 25) 


— The High Commissione: for India (General Depart- 
A 
lecturer in geography at the Portsmouth Municipal 
College— The Secretary, Offices for Higher Education, 
A lecturer 
in metallurgy at the Bradford Technical College—- 
The Principal, Technieal College, Bradford (Apri 30) 
A lecturer m philosophy at Armstrong College, New- 
eastle-upon-Tyne- The Registiar, Armstiong College, 
Aeweastle-upon-T'yne (May 2) A draughtsman under 
the Aimistry ot Agriculture and Fisheries—The 
Secretary, Civil Service Commussion, Builngton 
Gardens W I (May 7) A chief research worker in 
the Nutrition Research Laboratories of the Indian 
Research Fund Association—The Secretary, Indian 
Research Fund Association, Simla, India (June 1). 
Teachers of woodwork under the Kent Education 
Commutzee—-The Director of Education, Springfield 
Maidstone A handicraft teacher (wood and metal 
work) under the Norfolk Education Commuttee—The 
Secretary, County Education Office, Stracev Road, 
Norwich 


Qur Astronomical Column. 


Comets — Prof G van Biesbroeck records, n Pop 
Asti for March, a remarkable merease of hght in 
comet Schwassmann-Wachmann (1), which passed peri- 
helion nearly six years ago, and is now more than 
seven units from the sun In the middle of January, 
its magnitude was 171, but on Feb 11 ıt had risen 
to 121, thus showing a hundred.fold increase in the 
light There was a somewhat smmilar, but less intense, 
outburst 1n December 1929, the magnitude then rising 
from 17 to 131 Both the outbursts were short- 
lived, the additional light fading after a few days 
It would seem that the cause of the outbinsts must 
be sought ın the comet’s nucleus, rather than m the 
sun, but its nature remains a mystery A some- 
what parallel case was presented by the two successive 
outbursts of hght of Holmes’s comet, at its first 
apparition ın 1892 That comet was, however, much 
nearer to the sun, less than three units 

Prof van Biesbroeck continued his observations of 
three other comets during February Stearn’s comet 
has now been observed for four years, and is distant 
from the sun 113 units establishing a record in that 
respect — Beyer's comet 15 still of magnitude 144, and 
promises to he visible foi several months more 
Comet Tempel (2) has been observed for sx months, 
but 1s now lost in the sun’s rays 

Prof Nakamura gives some more details, in Kwasan 
Bulletin 192, of the object that he discovered last 
November it was called comet 1930 g, but ıt may 
be & mmor planet, it looked quite sharp on some 
days, but on others had a nebulous appearance 
Positions are given for Nov 16, 17, and 18, plates 
were exposed on ıt until Nov 28, but ıt faded rapidly, 
and no images have yet been detected after Nov 18 

The search for Encke’s comet has been fruitless , 
it must now be left to southern observers to pick it up 
after perihelion passage, which occurs on June 3. It 
will be too near the sun until then to make detection 
possible 


Distances of the Cepheid Variables —Very wide use 
has been made of the prinerple, first discovered by 
Prof H Shapley and his assistants, that the period 
of variation of a Cepheid gives a measure of its absolute 
magnitude, and consequently of its distance The 
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distances of the globular clusters and of the spiral 
nebule are chiefly based on this method The 
graduation of the scale of absolute magnitudes 
involves the finding of the distances of the nearer 
Cepheids, this is a difficult matter, as they are too 
distant to obtam accurate trigonometrical pa1allaxes 
Estimates were made from their proper motions, but 
as these are small, it was known that the adopted 
values are subject to correction Ast Jour, No 951, 
contams a new discussion of their distances by B P 
Gerasumovie He 1edetermines the proper motions 
with the aid of recent catalogues, and also makes 
some use of the racial velocities, using the radial 
motion due to galactic rotation in the same manner 
that Dr J S Plaskett has done for the B and O stars 
He finds that for stars with period 4-days, Shapley's 
absolute magnitudes need to be mereased (that 1s, 
made famte1) by 0 9 magnitude, while for 8-day and 
16-day periods the increases are 0 8 and 1 2 magni- 
tudes He adopts 1 0 magnitude in the mean as the 
average increase needed for the Shapley absolute 
magnitudes This 1mphes that distances found from 
the Shap'ey curve need to be reduced in the ratio 
0 638ltol,oraboutdto8 R E Wilson had suggested 
0 7 to 1, which 1s ın fair accord, but the much more 
drastic reduction of Shapley's distances m the ratio 
of 0 13 to I, suggested by Curtis, Kapteyn, and van 
Rhijn about ten years ago, 15 shown to be improbable 


Pluto — A further article on Pluto by Prof H N 
Russell appears both m the February number of the 
screniiie American and the February number of the 
Journal of the Royal Astronomical Society of Canada 
It deseribes the barycentrie orbit, deduced by Nichol- 
son and Mayall as a sumple method of allowing for 
the greater part of the action of the other planets 
upon ıt Their period 1s 247 69 years, which is so 
close to 14 times Neptune’s period that 1t will need 
an interval of some 40,000 years to elapse before 
Pluto and Neptune are at their mimmmum distance 
from each other The work of Nicholson and Mayall 
indicates that Pluto's mass is probably comparable 
with that of the earth Prof Russell notes that if 
Pluto’s albedo 1s the same as that of the lunai maia, 
its diameter would be about equal to that of the earth. 
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Research Items. 


Ancient Man in the Gipping-Orwell Valley —The 
Proceedings of the Prehistoric Society of Hast Angha 
for 1930, vol 6, pt 3, contams a study of the deeply 
buried deposits of the non-tidal valley of the Gipping 
above Ipswich and the tidal part of the valley of the 
Orwell below Ipswich These deposits le m deeply 
cut and steep-sided channels, filled apparently with 
glacial material buried beneath the deposits lying on 
the floor of the present valley They are evidently of 
high antiquity (I) The Gippmg Valley (1) After 
the retreat of the 1ce which laid down the Upper 
Chalky Boulder Clay (third glacial epoch of East 
Anglia) and while climatic conditions were still severe, 
Aurignacian peoples were living ın the valley After- 
wards 11 ft of gravel was laid down, with an increase 
of cold conditions It 1s possible that one bed repre- 
sents the fourth glacial epoch of Hast Anglia, and that 
the flint implements ıt contains were swept down and 
redeposited over the shghtly less old umplements found 
beneath (2) The Flood Plain Terrace In ascending 
order are encountered (a) a Combe Capelle floor of 
Early Mousterian age, (b) Early Solutrean, fine flnt 
blades ın loam belonging to the third mter-glacial 
period below Flood Plaim gravel Mammalian bones, 
among them the mammoth, belong possibly to this 
horizon (3) The gravel of the Flood Plain Terrace 
of post-Early-Solutrean age contains a large number 
of derivative flakes and 1mplements, to be associated 
with the passing away of the fourth glacial epoch, 
the Boulder Clay of which contains mplements of 
upper paleolithictype (4) The beds above the Flood 
Plain Terrace From the loamy peat deposit have 
been recovered a number of long, thin blades of flint 
probably of Magdalenian age (II) The tidal portion 
of the Orwell Valley Overlymg the basal gravel is 
a bed of compact peat, from which it 1s probable there 
came a skull comparable with the Tilbury skull and 
possibly contemporary with the Combe Capelle type 
of umplement Above the lower peat ıs a shmgly 
gravel capped by peat and mud m alternate layers 
From the base of the alluvium probably came mple- 
ments exhibiting affinities with the Magdalenian In 
both the Gippmg and Orwell valleys the neolithic 
period is represented, both geologically and archzo- 
logically only m the superficial beds 


Song of the Skylark — There have been many 
opinions expressed as to the length of time occupied 
by the song of a skylark Opinions would have been 
fewer and more consistent had each observer taken 
the trouble to tıme more than a thousand songs, as 
Noble Rollin did. before writing a short paper on the 
subject (Scottesh Naturalist, 1931, p 47)  Vanations 
in length oceur according to the time of day, the 
month of the year, and the idiosyncrasy of the birds 
themselves, so that the range runs from 1 to 19 
minutes But the average length was only 2 22 
minutes A series of graphs illustrates time variation 
1n successive songs, the average length of song for 
each month (ranging from 14 munutes m July to 
3 minutes in September), and the percentage occur- 
rences of various song-lengths ın different months 


Intelligence of a Raccoon—-Expermental tests 
made by Prof Wm MoDougall with the object of 
discovering whether a raccoon was capable of fore- 
sight are recorded m a Daly Science Bulletin issued 
by Science Service, of Washmgton, DC The animal 
was trained to look ın a box for food Then a latch 
was put upon the box, pivoted on a screw so that a 
light push in the right direction would release the lid 
The raccoon having unsuccessfully tried to raise the 
latched lid, in a few seconds opened the latch and 
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secured the food One by one, other latches were 
added, each new latch in the series holding the one 
attached previously, so that each had to be released 
in order before the next could be moved ‘Thus a 
complicated series of 24 latches was built up, extend- 
ing all round the box After the first few attempts, 
the raccoon never attempted to reach the food 
directly, but attacked the latches at once, and so 
efficient did she become that she was able to manipu- 
late the series of 24 and open the box 1n a few seconds 
When some of the sertes were left open, she would 
pass them by untouched, ın order to proceed to the 
closed latches Prof McDougall, whose full report 
will appear in the Journal of Comparative Psychology, 
regards the behaviour of the raccoon as showing that 
its actions were governed by foresight of the result of 
the actions á 


Bacteria ın the Sea —Mıss Blodwen Lloyd in her 
paper “ Bacteria of the Clyde Sea Area a Quan- 
titative Investigation " (Journal of the Marne Bro- 
logical Association of the United Kingdom, 16, 3; 1930) 
summarises her 1esults of samplmg three stations at 
regular intervals over a period of one year, together 
with further occasional samples from other localities 
The stations chosen were at Loch Striven, Loch Long, 
and Greenock, repiesenting areas respectively free 
from pollution, moderately free, and highly polluted 
The apparatus used for vertical sampling 1s simple 
and the technique for the routime work follows as 
nearly as possible the procedure 1ecommended by 
the American Society of Bacteriologists for standard 
examination of water, with some modifieations The 
mcubation temperature was lower by some six to 
twelve degrees than that usually employed, in order 
to encourage the growth of true water bacteria and 
to discourage other bacteria which thrive at higher 
temperatures The counts were made directly and 
the dilution method was not used ‘The largest 
number of bacteria was found ın the surface waters, 
decreasing with increasing depth until, at the bottom, 
there was a slight imcrease The numbers were 
remarkably constant throughout the year for all 
layers, with only slight evidence of rhythmic variations, 
except at the surface, where the numbers fluctuated 
considerably In the daytime the bacteria at the 
surface are irregular in number, but im the lower 
levels there 1s a shght increase during darkness Loch 
Striven and Loch Long are very free from pollution, 
but ın Cumbrae Deep and ın the estuary off Greenock 
the numbers are high, with a large proportion of what 
are presumably coliform bacteria 


Alcyonaria of the Faroes —The Alcyonaria of the 
Faroes are for the first time described m detail by 
Dr P L Kramp (* Zoology of the Faroes ", edited 
by Ad S Jensen, W Sundbeck, and Th Mortensen 
1930 Vald Pedersens) Six species of Alcyonaria 
are known from the Faroes, all mainly boreal, and 
from the deeper water, about 400-650 metres around 
the Faroe plateau, five more are added ‘The two 
littoral species Alcyonwum digitatum and Vargularia 
muabilis are very common, having their principal 
area of distribution south of the Faroes, but they 
are also found somewhat farther north Alcyonwum 
hkes a hard bottom and Vergularza hikes a soft bottom 
No species with distinctly northern distribution has 
been found on the Faroe plateau The gorgonacean, 
Stenogorgra borealis, was named, but not described, 
in 1915 by the late Prof Jungersen in ‘‘ Conspectus 
Faune Groenlandiee" Dr Kramp, who has examined 
all Prof Jungersen’s material, now describes this 
species in detail with good figures It differs from 
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other species of the genus ın the tentacles being always 
completely destitute of spicules, but it closely 
resembles them m many other ways and undoubtedly 
belongs to this genus 


Rafinesque’s Types of Helices —H A Pilsbry 
(Proc Acad Nat Ser, Philadelphia, 82, pp 321-326, 
1930) discusses the types of Rafinesque’s genera of 
Helices Rafinesque published in 1818 a list of generic 
names, without descriptions or species, which was 
therefore of only historie mterest The terrestrial 
genera were J4maz, Helix, and seven new genera 
which he described in two papers, one in 1819 and 
the other m 1831 Mr Pilsbry considers each genus 
in turn, and indicates the Species he considers should 
be taken as the type for those genera which are held 
to be vahd For the genus Aplodon with three nodose 
whorls no satisfactory explanation has hitherto been 
forthcoming, for, as Mr Pilsbry pomts out, there 1s no 
shell in Kentucky (the area from which Rafinesque 
collected) which offers the shghtest approach to the 
description But if 16 be supposed that Rafinesque 
had a stray marme shell among his Kentucky collec- 
tions, the case becomes clear, for the description 
apples perfectly to the common species Modulus 
modulus (L) from Florida and the West Indies 
Mr Pilsbry ıs ın no doubt as to the identity, and as 
* Aplodon 1s prior to Modulus, he suggests that the 
generic name of the common marme shell be changed 
accordingly 


Fresh-water Diatoms —' The survey of fresh-water 
Bacillariales of Devonshire by G T Harms (Trans 
of the Dev Assoc for the Advancement of Science, 
Lit, and Art, 1930) represents a large amount of 
work, extending over four or five years The field 1s 
one to which little attention has been paid and ıt 
would be interesting to know how surveys of other 
counties would compare with Devonshire Harris 
records 232 species from Devon, whilst West and 
Fritsch in the last edition of “ Freshwater Algse ” 
say that about 250 species occur in the British area, 
which suggests that either Devon is extrémely rich 
in species or else that the total number for Britam 
should be considerably higher In connexion with 
this, ıt may be significant that Harris finds the 
majority of the species more or less indifferent to 
habitat, so that ıt is possible that the diatom floras 
of different parts of the country might show less 
variation than 1s found ın the case of other groups 
of plants As the number of species of diatoms 1s so 
large, the author is certainly wise, at this stage, 
to limit the records to well-defined species and not to 
multiply the number by including doubtful species or 
by taking into account varietal differences 


Significance of Relative Sexuality —Max Hartmann 
gives an interesting survey of the possible mfluence 
of external and internal factors on sex determmation. 
m Thallophyta m Dre Naturwissenschaften, Heft 1, 
1931 The facts brmg out clearly the bi-sexual 
potentialities of the sexual cells or gametes, but the 
fact that one sex always dominates, suggests that 
some realising factor 1s superposed, so that, regardless 
of external factors, any sexual cell has a definite 
tendency towards a particular sex The realising 
factor may be unequally distributed at metosis, a 
clear example of which ıs Gomum pectorale, m which 
the four-celled coenobrum ıs built up of two cells of 
male tendency and two of female In this, and in 
the majority of cases, the sex appears to be fixed, 
though m some cases the sexual cells may occur in 
such close relationship to one another that 1t would 
be interesting to know what determines the behaviour 
Examples of Achlya americana have been observed 
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in which the antheridial tube originated from an 
oogonium, and also others ın which an anthenidial 
tube, after fertilismg an oogonium, grew on and 
produced a termrmal oogonrum Very mterestmg, 
from this pomt of view, 1s the work of Hartmann on 
Ectocarpus siliculosus, and of Jollos on Dasycladus 
clavcformas, where, by testmg the gametes from 
different plants in various combinations, it was 
shown that not only could they be grouped as male 
or female, but these groups could be subdivided 
according to the intensity of the sexual tendency 
Stil further, if gametes of the same sex but of 
sufficiently different intensities were brought together, 
the gamete of weak mtensity might actually behave 
as one of the opposite sex and copulation take place 
These two alge present a good illustration of the bi- 
sexual potentialities of sexual cells and of the fact 
that normally the dommant sex is deteimuned by 
some internal factor, but if this ‘realismg’ factor 
1s weak, then an external factor, such as the proximity 
of another gamete of stronger sexual tendency, may 
actually determme the behaviour So that we have 
here a typical example of relative sexuality 


Soil Sterilisation —The value of soil sterilisation 
(or more strictly speaking, partial sterilisation) for 
the control of inju1i0us insects and fungi and for 
effecting changes that lead to better cropping has 
proved so considerable that, at the invitation of the 
Ministry of Agriculture, Dr W F Bewley has pre- 
pared a bulletin on the subject, entitled ‘‘ Practical 
Soil Sterhsation" Growers of glasshouse produce no 
longer regard these operations as expensive luxuries 
and in market garden and propagation wok they 
may also be carried out with advantage Sterilisa- 
tion can be effected either by steaming, baking, or 
treatment with chemicals such as cresylic acid or 
formaldehyde, but of these the steaming method 1s 
the most strongly recommended, treatment once in 
four years being sufficient Baking 1s also rehable 
when the quantity of soil is relatively small Chemical 
treatment, on the other hand, 1s less satisfactory, and 
must ve carried out each year to be effective Full 
working details, with costs, of the various methods 
are supphed and their relative merits discussed 
Attention is also directed to the fact that care 1s 
needed in the manunal treatment after steaming, 
for the soil tends to become specially rich in mitrogen 
and will require the addition of phosphate and potash 
only to secure a proper balance The use of stable 
manure may in such cases prove harmful The bulle- 
tin, No 22, which may be obtained direct from the 
Ministry of Agriculture, 10 Whitehall Place, S W 1, 
price ls post fiee, should prove of great value to all 
those interested in glasshouse crops, but growers 
are advised to consult an expert before undertaking 
sterilising operations for the first time 


Raised Beaches of New Zealand —The recent 
disastrous earthquake in New Zealand lends additional 
interest to an investigation by L C Kung of the raised 
beaches of the south-east coast of North Island 
(Trans and Proc NZ Inst, Vol 61, pp 498-523, 
1930) It ıs shown that the coast-line is one of 
emergence, except at Port Nicholson (a local down- 
warp) and Palliser Bay (a fault-angle depression) 
Along most of the coast-lne studied, uplifted terraces 
of undoubted marme origin testify to the amount 
of comparatively recent uplift from place to place, and 
demonstrate that the movements were not uniform, 
but consisted of a series of mterstage waipings and 
tiltmgs The two mam terraces suggest a general 
axis of tiling somewhere in Cook Strait From 
Terawhiti to Black Rocks, the higher of these rises 
from 250 ft to 950 ft , and the lower from 125 ft to 
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700 ft The platforms are carved m hard gieywacke 
A lower beach at 25-35 ft mdicates that one of the 
latest movements of the coast appears to have been 
a general uplift of approximately 30 ft along almost 
the whole length described The paper 1s well illus- 
trated and includes a useful critique for the disci 1mina- 
tion between marine and alluvial terraces 


D.ffraction of Electrons in Gases Many duffrac- 
tion experiments have now been performed in which 
elections or atoms are made to exhibit undulatory 
properties in interaction with periodic structures 
The Proceedings of the Royal Society for March con- 
tains accounts of two sets of experiments which fur- 
nish what is practically the electron analogy of the 
formation of haloes by clouds of fine particles of 
water, that 15, diffraction by an obstacle the dimen- 
sions of which are comparable with the wave-lengths 
of the electrons In the one case, studied by E C 
Bullard and H W Massey, the obstacles were the 
individual atoms in argon, in the gaseous phase, and 
in the other, studied by F L Arnot, atoms m mer- 
cury vapour In both cases the apparatus was quite 
simple in principle, a beam of electrons was pro- 
jected with definite speed into the gas or vapour at 
low pressure, and the electrons, which were scattered 
from a small volume mto a Faraday cylinder without 
loss of energy, were measured foi various orientations 
of the projecting and collecting systems The curves 
showing the vauiation of the current scattered, with 
angle of scattermg, exhibit series of maxima and 
minima, which change ın position as the energy, or 
wave-length, of the electrons 1s changed The full 
theory of this type of scattermg has not yet been 
developed, a fundamental difficulty occurring from 
the fact that the wave-lengths of the electrons alter 
as they are accelerated or retarded 1n the fields of the 
scattering particles, but the qualitative course of 
the effect 1s what would be anticipated, and, ın the 
case of argon, there 1s fair agreement between the 
results which have been obtamed and those of 
Ramsauer for the effective cross-section of the atom 
for slow electrons of various speeds 


Gas Analysis Apparatus —The Bureau of Standards 
Journal of Research for January contains a paper 
by M Shepherd m which an improved volumetric 
apparatus 1s described for the analysis of gases by 
combustion and absorption methods, with details of 
manipulation The apparatus 13 of the Orsat type, 
that is, the series of pipettes 15 connected to the 
burette , but the adjustment and control of pressure 
balances have been greatly improved The combustion 
and absorption pipettes have been redesigned, and a 
new type of mounting permits the easy removal and 
replacement of any part It is suitable for rapid 
technical analysis Very complete details of construc- 
tion and use are given 


Chemistry of Disinfection —In a papei on the 
chemistry of disinfection, m the February number of 
the Journal of Physical Chemistry, W D Bancroft 
and G H Richter, from ultramicroscopical observa- 
tions on the colloidal changes in living cells and 
bacteria, conclude that antisepsis ın bacteria 1s merely 
a state of narcosis depending upon the reversible 
coagulation of the cell colloids Disinfection 1s brought 
about by the irreversible coagulation of the cell 
eollods The observations have shown that other 
means—action of heat, hght, distilled water, or 
mechanical agitation—which produce coagulation also 
produce antisepsis or disinfection The mechanism of 
disinfection consists of two phases (1) the adsorption 
of the drug and (2) coagulation of the cell colloids , and 
the phenomena of stimulation are associated with the 
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decreasing stabihty of the cell colloids in the initial 
stages of coagulation Drug tolerance is similarly 
attributed to fractional coagulation, with adsorption 
of the drug by the coagulum and simultaneous m- 
creased stability owing to dilution of the sol Anti- 
septies and disinfectants, like narcotics, can thus act 
in two ways, either. directly coagulating the colloids, 
as in the case of phenol, or by mterference with the 
normal cell functions so that accumulated toxic pio- 
ducts produce the coagulation Arsenic derivatives 
appear to act ın the latter mdireet way 


Diphenyl and its Derivatives —The Journal of the 
Ameican Chemical Society for January contains & 
paper by Clark and Pickett on the X-ray investigation 
of diphenyl and some of its active and inactive de- 
rivatives It is known that substitution of certain 
groups in the 2, 2’, 6, 6’ positions m diphenyl gives 
11se to compounds which may be resolved into stereo- 
isomers, and it ıs thought that the presence of suffi- 
ciently large groups prevents the free rotation of the 
two rings and hence two active forms of such a com- 
pound exist The examunation of such compounds 
by X-rays should throw much light on their structure. 
So faz as the investigations have gone—and 1t Is em- 
phasised that accurate measurements of intensities 
are still required before certainty can be 1eached — 
they indicate that the two benzene rings in diphenyl * 
are m prolongation of each othe: rather than doubled 
ovei each other, and this ıs also the configuration 
accepted by most oiganic chemists ‘The iings are 
probably puckered, not flat, a conclusion also reached 
by Hengstenberg and Mark The width of the 
molecule 1s probably 5 6, the actual thickness less 
than 4 1, and the length greater than 9 5 The carb- 
oxyl groups in diphenie acid probably exert forces 
upon each other which result m a doubling up of the 
molecule, a supposition which is in agreement with 
the ease of formation of an anhydride of this acid 
The thickness of the molecule 1s constantly 4 3 for 
the de1ivatives of diphenyl The width 1s 7 9 for 
hexachlorodiphenyl, and the length 1075 The 
values for dimesityl and 1ts diamino derivative indi- 
cate a tilt of the rings 


Barley Proteins —A contribution to this subject 
from the Tuborg Laboratories, Copenhagen, by 
G Hofman-Bang appears m the February issue of the 
Jounal of the Institute of Biewing (37, 72, 1931) 
It was found that the proportion of msoluble proteins 
(glutelm) varies according to the vanety of bailey, 
but that, for one particular variety, 1t 1S constant and 
independent of the soil conditions The salt-soluble 
proteins decrease and the alcohol-soluble proteins 
(hordei) merease with mciease in the total protein 
content of the barley, though afte: drying there 1s an 
increase of both hordein and salt-soluble protems 
and a decrease ın gluten A conversion of salt- 
soluble protem into glutelin occurs, without, however, 
a change in hordem content, on storage of the barley 
At 20° C with samples contaming 11 per cent oi less 
of moisture this change 1s very slight, but the rate of 
reaction increases with merease of either temperature 
o1 moistuie-content These results are of consider- 
able importance m their relation to the changes under- 
gone by barley durmg malting, but they are also of 
great interest in that they substantially confirm, for 
Danish barleys, the relationships between the ın- 
dividual protems already established by Bishop in 
Great Butam Some work has also been carried out 
on the influence of various practical malting con- 
ditions on these relationships, and ıt has been shown 
that ın the presence of large proportions of carbon 
dioxide germ-growth 1s checked and an accumulation 
of salt-soluble proteins ın the malt ıs promoted 
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Pyrethrum as an Insecticide and its Cultivation in England. 
By J C F Fryer and C T GrumNGzAM, Plant Pathological Laboratory, Ministry of Agiieulture 


THE insecticidal properties of the flowers of certain 
species of pyrethrum (Chrysanthemum) have 
been known for a long penod, the very high toxicity 
of the active principles to insects and their harmless- 
ness to man and warm-blooded animals forming an 
almost unique combination of qualities It is, how- 
evel, within the last decade only that the chief 
advances towards a detailed knowledge of these 
plants have been made, and the marked interest 
aroused in the subject 1ecently makes 1t appropriate 
to direct attention to the present position of investi- 
gations undertaken in Great Britain 
Three species of pyiethium, Chrysanthemum cne- 
rarvefolium Trev, C  cocceneum Willd, and C 
ma: schallhh Ascher (rosewm Bieb ), possess insecticidal 
properties Of these, the first named 1s much the 
most impoitant, its flowers constitute the great 
bulk of the pyiethium of commerce, and the work to 
be referred to has been confined almost exclusively 
to this species The plant is a native of the Medi- 
teiranean coast region, and 1s widely cultivated there 
and m Japan *, ıt ıs now also grown commercially 
foi home consumption in Switzerland, France, and 
North Áf11ca 
Expeiimnents on the cultivation of pyrethrum in 
England were started in 1925 by the Plant Patho- 
logical Laboratory of the Ministry of Agiieulture,! 
small plots being laid down at some sixteen centres on 
a variety of different types of soil In co-operation 
with the Insecticides and Fungicides Department of 
Rothamsted Experimental Station, samples of the 
produce from many of these plots during the years 
1926-29 were tested by a biological method and later 
examined chemically (see below), and, without going 
into details, ıt may be said that the result of these 
experiments has demonstrated that pyrethrum can 
be grown and harvested successfully under English 
conditions, that the average yield. of dried flowers 1s of 
the same ordei as that obtained elsewhere, and that 
the insecticidal efficiency of the product is not less 
than that of imported samples? The plants proved 
quite hardy and successfully withstood the fauly 
severe winters of 1927-29, a plot at Harpenden, 
lanted 1n 1925, 1s still in good condition and gave its 
highest yield of flowers in 1930 These experiments, 
however, were on too small a scale to give data on 
which an opinion could be formed as to the economic 
possibilities of growing pyrethium in England, and 
arrangements were therefore made to plant up several 
lager areas of 3 to 1 acie, for which detailed costings 
could be kept Four of these bigger plots yielded 
their first harvest of flowers in 1930, and anothei 
should come into bearing this year It will be neces- 
sary to continue these investigations for several yeais 
before the desired information is obtained, but the 
first year’s figures are, on the whole, not discouraging, 
though in one case the grower considered the crop 
too troublesome and has decided to discontinue the 
experrment The produce from all four plots was 
of high quality , two gave a yield which 1s about the 
aveiage foi a first-year crop, the yield from the third 
was rather below the average, and from the fourth 
was veiy much higher Costs of planting and culti- 
vation are much greate: in the first year than later, 
but 1eckonimg the produce at the current price of 
imported flowers (at present rather low), expenses 
were about covered in the case of the fourth plot 


* Japan now provides about 70 per cent of the world’s supply of 
pyrethrum For details of the history and present position of pyreth- 
rum-growing Jn Japan and the methods of cultivation adopted, see 
an article by the British Vice-Consul at Seoul in Bull Imp Inst, 


Oct 1930, p 300 
No 3206, Von 127] . 





| 


These, plots should continue to crop for at least 
another four years, during which the expenses of 
cultivation will be greatly reduced Thus, although 
the results so fa: obtained do not warrant confidence 
as to ultimate success, they certainly justify the 
continuation of the experiments Cutting the flowers 
by hand 1s probably the most serious 1tem of expense, 
and labour costs will be considerably reduced if a 
mechanical means of harvesting can be devised 

Laboratory investigations have proceeded con- 
currently with the field expeziments The brilliant 
investigations of Staudinger and Ruzicka ? elucidated 
the composition of the active piineiples of pyrethrum 
and showed that these were two esters of comph- 
cated structure, to which the names pyrethiin I and 
pyrethrin II were given A method foi the deter- 
mination of these substances was also suggested by 
Staudinger and Haider! Following up these re- 
searches, analytical methods, involving the use of 
only small amounts of material, were worked out at 
Rothamsted, and a number of samples were examined 
both biologically and chemically A close correla- 
tion was found between the percentage of pyiethiins 
m a senes of samples and the observed insecticidal 
efficiency under standard conditions 5 

Another point to which special attention has been 
given is the 1elationship between the stage of develop- 
ment of the flower and the pyrethrin content It 1s 
an established convention in the tiade that pyze- 
thrum flowers picked before they aie fully open 
(‘half opened’) possess greater msecticidal value 
than ihe fully opened flowers, and highe1 prices 
aie grven foi the former +t Biological experiments 
carried out unde standard conditions have, however, 
shown that the toxicities of extracts of equal weights 
of pyiethium flowers at different stages of develop- 
ment do not differ significantly,? and a detailed m- 
vestigation by Dı F Tattersfield (not yet published) 
of the pyiethrin content of flowers taken week by 
week over the floweung period, in which the large 
mass of data obtained is dealt with statistically, 
shows that the percentage of pyrethrins present 
mcreases up to the stage at which the flowers are 
fully open Gnadinger and Corl, in Ameca, using 
a different analytical method, have also found that 
the pvrethiin content of the flowers increases with 
maturity The point is of great practical import- 
ance, smce the yield both of flowers and of active 
principles which can be harvested pei unit area 
mcreases markedly with increasing maturity of the 
flowers 

Evidence has accumulated in the past two years 
that many samples of pyrethrum grown in England 
contain a higher percentage of pyiethims than ıs 
generally found in rmpo:ted consignments Figures 
of 1 5-20 per cent aie not uncommon, whereas im- 
ported samples commonly contain not moie than 
05 per cent Further, analysis of the flowers of 
individual plants have shown wide variations in 
pyzethrin content, and the possibility of evolving 
improved strains 1s under consideration 

Pyiethium insecticides were formerly confined. 
very largely to powders obtained by grinding the 
dued. flowers, but m recent years piepaiations for 
use as horticultural spray fluids have been on the 
market mm America, and kerosene extracts of the 
flowers have been widely sold as fly spiays As 
was pointed out by Staudinger and Ruzicka, the 
pyrethrins undergo hydiolysis with alkalis, and 


t Th.s opinion had been challenged by Swiss, French, and American 
workers many years ago, but without affecting the custom of the trade 
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preparations containing soap, such as the French 


‘savon pyréthre', are liable to gradual deteriora- 
tion, petroleum extiacts with a non-alkahne emulsi- 
fier are, however, stable for considerable periods 
A formula for the prepaiation of a spray fluid of the 
latter type has been published by Tutm,’ and pro- 
prietary products of a similar kind were placed on the 
Englısh market last year 

Walton 8 has obtained very promising results with 
sprays of this type for the control of the 1aspberry 
beetle, a serious pest of raspberries and loganbernies , 
and preliminary experiments with these fluids against 
red spider and against the apple capsid bug, both 
important pests of frut and difficult to control, have 
also been successful Although different kinds of 
insects vary somewhat in the degree of resistance 
that they offer to the effects of pyrethrum, a great 
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many important pests are killed by preparations 
containing 0 0025 to 0005 per cent of pyrethrins, 
that ıs, approximately the equivalent of 0 5 to 1 0 per 
cent of flowers The pyrethrins appear to act upon 
insects as nerve poisons, and they are undoubtedly 
among the most powerful insecticides known, the 
range of their usefulness has by no means yet been 
fully explored , 


1J C F Fryer and R Stenton, Min Agrw , 33, 916, 1927 
2 J © F Ziyer F Tattersfield, and C T Gimingham, Ann App. 
Bool , 15, 423, 1928 
5 Hely Chim Act , 7, 177, 1924 
t Ann Acad Soy Fenn, A,29, No 18, 1927 
5 (a) E Tattersfield, R P Hobson, and C T Gimingham, J Agre 
Sei, 19, 266, 1929 
(b) F Tattersfield and R P Hobson, J Agrw Sev, 19, 434, 1929 
(c) J T Martin and E Tattersfield, J Agric Ser, 21,115, 1931 
e J Amer Chem Soc, 51, 3054, 1929 52,680, 1930 
7 F Tutin, Long Ashton Res Stat Rept, p 96, 1928 p 93, 1929 
s C L Walton, J Pom and Horte Scr, 8, 173, 309 , 1930 


Geology in Great Britain 
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HE “Summary of Progress ’ of the Geological 
Survey of Great Britain for 1929 is issued in 

three parts, of which the first 1s devoted to an account 
of the routine work during the year under review, 
while the others contam papers on subjects of special 
interest Part 11 embodies the annual reports of the 
Geological Survey Board and of the Director Sixty- 
six maps were published durmg 1929, with eight 
memoirs, which, with the exception of that dealing 
with Moreton in Marsh (see below), have already been 
noticed ın our columns (NATURE, Aug 16, 1930, p 258) 
The memoirs 1n the piess at the close of the year have 
since appeared and are reviewed below 

The most important event in the progress of the 
Survey durmg 1929 was the beginning of operations 
for the building of a new museum, library, and offices 
on a site m Exhibition Road, South Kensington, 
midway between the Natural History Museum and 
the Science Museum The Geological Museum will 
have direct connexion with each of these by means 
of passages open to the public The work now in 
progress will take at least three years to complete 
New offices have been occupied in Edinburgh and a 
scheme for the eiection of an additional building is 
under consideration Field work has for some years 
been concentrated on the revision of the coalfields 
In Yorkshire, Lancashire, and Northumberland this 
is still actively in progress; elsewhere the surveys 
are approaching completion, though the maps and 
memoirs have still to be published Reports on six 
districts in England and four in Scotland, and on the 
paleontological, petrological, and chemical work in 
progress, contain many records of current interest 

In Part 2? the 1esults of a magnetic survey of part 
of north Leicestershire are recorded and discussed by 
A F Halhmond A valuable petrological study of the 
hornfelses from Kenidjack, Cornwall, 1s provided by 
C E Tilley and Sir John Flett It is thought that 
the o1ginal dolerite mtrusions of the area were 
intensely weathered and leached, and afterwards 
sheared and thermally metamorphosed with the 
production of cordierite-anthophyllite rocks and 
eummungtonite rocks In view of the occurrence of 
similar rocks elsewhere in puzzling circumstances, 
this paper is of much more than local importance 
H G Dmes and F H Edmunds show conclusively 
that ıt 1s unsafe to base stratigraphical deductions on 
mechanical analyses of the formations of the Lower 
Greensand Four other papers record noteworthy 
stratigraphical and paleontological observations 

Part 3? contains an account of magnetic work on 
the Swynnerton Dyke, also by A F Hallamond Sır 
John Flett describes a teschenite, 224 feet thick, 
encountered ın a boring at Easter Dalmeny, west of 


No. 3206, Vor. 127] 


Edinbuigh, and devotes special attention to the 
variation of mineral composition and specific gravity 
with depth The discussion of differentiation 1s 
particularly illuminating and should be seen by all 
petrologists Bernard Smith contributes a useful 
study of the origin of the St Bees-Whitehaven Gap 
Important paleontological investigations are recorded. 
in R Crookall’s account of Paleoxyrw and related 
genera, and in W S Bisat’s paper on the gomatite 
and nautiloid fauna of the Middle Coal Measures of 
England and Wales The accurate determination of 
hitherto confused species makes possible a notable 
advance in the correlation of the English and German 
Coal Measures Other papers deal with the Pliocene 
of Hertfordshire and a boring in the Lower Oil-shale 
Group of Burntisland 

Few memoirs 1n recent years have approached that 
deahng with north Ayrshire, in the wide variety, 
general interest, and scientific importance of the topics 
discussed The area ıs characteristic of much of 
the Central Valley of Scotland, and includes a Jong 
succession of sediments from the Downtonian to the 
New Red Sandstone, and a remarkable number of 
igneous episodes of different ages Lava suites occur 
in the Lower Old Red Sandstone, Caleiferous Sand- 
stone, Millstone Grit, and New Red Sandstone 
(? Permian} In addition, beds of volcanic ash occur 


-at intervals in the Limestone Coal and Upper Lime- 


stone Groups, and there are many north-west dykes 
that can confidently be referred to the Tertiary A 
remarkable range of petrographic types 1s represented, 
and petrologists abroad, as well as at home, will find 
the memoir a rich storehouse of highly significant 
records, analyses, and associations A summaüiy of 
the geology and an account of previous researches are 
given in the first two chapters The chief rock groups, 
sedimentary and igneous, are ably dealt with in 
successive chapters Special attention 1s directed to 
the fauna of the Carboniferous and the flora of the 
Coal Measures A detailed account of the glaciation 
of the distiict follows and includes a description of 
fossihferous beds of Pleistocene age found beneath 
the boulder clay of certain areas A special feature 
of the memoir 1s the chapter on the soils and agri- 
culture of north Ayrshire It should be noted that 
in addition to the beautiful one-inch maps (Solid and 
Drift editions) published in 1928, a soil-texture map 
on the same scale ıs also available The latter was 
issued 1n. 1929 and was prepared under the supervision 
of the late Prof R A Berry 

The new memoir on the Alnwick district 5 deals 
with the country stretching from the Cheviot foothills 
to the coast between Warkworth and Embleton, and 
includes some of the chief beauty-spots of North- 
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umberland The rocks are mostly of Lower Ca- 
boniferous age and the diversity of sediments affords 
many interesting problems Of special interest 1s 
the famous Shilbottle coal, the most valuable Lower 
Carboniferous seam in the north of England Chapters 
aie devoted to the Whin Sill, glacial, and post-glacial 
deposits, and economic geology Details of borings 
and smkings made in recent years are given in an 
appendix, and there 1s a useful glossary of the local 
and mining terms of north Northumberland 

The Maryport memoir ® covers part of the West 
Cumberland coalfield and is the first systematic 
account of a difficult and intricate region Most 
attention 1s given to the Productive Coal Measures, 
their correlation with the seams in other parts of the 
field, the complicated faulting of the strata, and the 
structural features of the adjoming concealed coal- 
field The whole district has been heavily glaciated , 
exposures are few, and detailed mapping has been 
largely dependent on mining information The 
remaming chapters deal with the Skiddaw Slates, 
the Carboniferous Limestone, the Whitehaven Sand- 
stone series, the New Red Sandstone, glacial and recent 
deposits, and the economic geology of the district 

The memoir? describing Sheet 77 deals with a 
region of great industrial importance, extending from 
Blackstone Edge Moors to Dewsbury, and embracing 
Huddersfield, Hahfax, Batley, Brighouse, the southern 
part of Bradford, and some of the suburbs of Leeds 
The region lies on the easterly dip-slopes of the Pen- 
nines, and, apart from the superficial deposits, the 
rocks all belong to the Millstone Giits and the Lower 
and Middle Coal Measures The geology of these 
formations is fully discussed, and there are chapters 
on structure, glacial deposits, local fossils, and eco- 
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nomic geology, special attention being devoted to | 
the goniatite zones and to the occurrence of marme ' 


bands in the coal measures Records of borings, a 
list of quarries, and a list of geological photographs 
(of which prints and lantern slides can be supplied) 
are given as appendices 

The district represented on Sheet 217 1s an attract- 
Ive residential and agricultural area in the Cottes- 
wolds ranging from Cheltenham to Chipping Campden 8 
Roughly, about half the region 1s 1n. the Severn basin 
and about half in the Thames basin Apart from 
the superficial formations, which are here of great 
variety and interest, and the concealed Paleozoic 
floor, the rocks belong to the Lower and Middle 
Jurassic Since the days of Murchison (who deseribed 
the geology in 1834) the area has provided an attract- 
ive field for many active workers, including the late 
S S Buckman and the author of the memoir Mr 
Richardson has demonstrated, for the first time, the 
relationships of the Estuarme deposits of southern 
Northamptonshire and northern Oxfordshue to the 
marine Inferior Oolite of the Cotteswolds The 
memoir is an admirable guide to the geology of a 
classical and much-visited iegion 

The next two memoirs belong to the county series 
in which the sources of underground water are re- 
corded The Worcestershire volume? provides an 
excellent short account of the geology and structure 
of the county, and 1s Wlustrated with a clear map and 
several sections The chief regional water under- 
takings are covered, and the supplies of the rural and 
urban areas are described 1n detail Special attention 
is given to the waters of Malvern and Droitwich, 
and a comprehensive series of water analyses 1s pro- 
vided by the county analyst, Mr C C Duncan ‘The 
Gloucestershire memoir! is of unusual interest 
because of the great vanety of rocks that occur in 
this variegated and dehghtful county As usual in 
this seres, an admirable general introduction to the 
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geology 1s provided, with maps and sections Detailed 
accounts of the water supplies of Bristol, Gloucester, 
and Cheltenham are given The saline waters of 
Cheltenham originate in the Lower Lias, while the 
chalybeate springs issue from a superficial gravel in 
which there ıs an admixture of peaty matter Other 
rural and urban district supplies are described with a 
wealth of detail, and numerous analyses and full 
bibhographies are added Twenty-four memoirs on 
the underground water supplies of counties have 
been published to date 





1 Summary of Progress of the Geological Survey of Great Britain 
and the Museum of Practical Geology tor the Year 1929 Part 1 
Pp iv+100 2s net 

* Iba Part2 Pp 1v+80+3 plates 25 net 

? Jind Part3 Pp iv+894-8 plates 2s 6d net 

* Geology of North Ayrshire (Explanation of One mch Sheet 22, 
Scotland) By J E Richey, E M Anderson, and A G MacGregor, 
with contributions from E B Bailey, G V Wilson, G A Burnett, 
and V A Eyles, Paleontological Chapters by the late G W Lee and 
R Crookall, and an account of the Soils and Agriculture by the late 
Prof R A Berry, E M Melville, and (' Louden, of the West of 
Scotland Agricultural College Pp vin--3984-10 plates 10s net 

5 The Geology of the Alnwick District (Explanation of Sheet 6) 
By R G Carruthers, G A Burnett, and W Anderson, with con- 
tributions by C H Dinham and the late J Maden Pp v14-138 4-4 
plates 3s net 

* The Geology of the Maryport District (Explanation of Sheet 22) 
By T Eastwood Pp vim--137--3 plates 3s not 

7 The Geology of the Country around Huddersfield and Hahfax 
(Explanation of Sheet 77) By D A Wrav, J V Stephens, W N 
Edwards, and C E N Bromehead Pp vi--2214-5 plates 4s 6d net 

* The Country around Moreton in Marsh (Explanation of Sheet 217) 
By L Richardson, with contributions by A Lh Trueman, D M 
Mire E C Gaut, and H G Dines Pp v1-+162-+6 plates 
$ ne 

* Wells and Springs of Worcestershire By L Richardson, with 
contrib 1tions by Cecil Cooke Duncan and B Brotherton Pp vi+219+ 
l plate 4s net 

7° Wells and Springs of Gloucestershire By L Richardson Pp 
*1--292--1 plate 5s net 
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University and Educational Intelligence. 


ABERDEEN —The honorary degree of LL D was 
conferred upon the following, among others, at the 
graduation held on April 1 Sir Leonard Hill, Sir 
Frank Smith, Prof C R Maishall,and Sn J Arthur 
Thomson 


CAMBRIDGE —The Appointments Committee of 
the Faculty of Economics and Politics will shortly 
proceed to appoint a University lectuxei in statistics, 
the duties to begin on Oct 1 Candidates are re- 
quested to communicate with the Registiary of the 
University not later than May 1 

The Geneial Board has made the following grants 
from the Woits Fund £100 to the Zoological 
Station at Naples, £45 to Miss W Lamb, of Newnham 
Colleze, for the continuation of her excavations at 
Therm, £45 to Dr E B Worthington, of Gonville 
and Caius College, towards the expenses of the 
Cambridge Expedition to the East African Lakes, 
£45 w Di L S B Leakey, of St John’s College, 
for archeological, palsontologieal, and geological 
investigations in East Africa, £45 to G Bateson, of 
St John’s College, for anthropological work in New 
Guinea, £30 to R T Wade, of Clare College, towards 
his expenses ın connexion with visits to museums 
in Europe to study fossil fish, £20 to P W Richards, 
of Trinity College, towards the expenses of a botanical 
expedition to the Sierra Nevada, £15 to I H Cox, 
of Magdalene College, for geological exploration in 
Baffin Land 

It 1s proposed to confer the degree of Se D honoris 
causa upon Prof J $S Haldane, honorary piofessor 
and duector of the Minmg Research Laboratory in 
the University of Birmingham 


EDINBURGH —At the meeting of the University 
Court on Mar 23, a letter was read from Sir Alexander 
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Rodger, formerly Inspector-General of Forests, India, 
intimating that he desired to present a prize foi the 
best student in forestry giaduating in 1931, 1932, 
and 1933 The Court gratefully accepted this gift 

The intimation of a gift to the University fiom an 
anonymous donor of £5000 towards the cost of fur- 
nishing the new Masson Hall, directs attention to a 
movement that 1s on foot to remove the present hall 
from George Square to a new site at West Mains 
Road, where ıt will be capable of accommodating 
about one hundred resident students ın addition to 
the staff Plans have been prepared and the building 
will be proceeded with as soon as the necessary funds 
are available "The estimated cost of the new building 
is £50,000 

Prof James C Brash has been appointed by the 
curators to the chair of anatomy m the University, to 
succeed Prof Arthur Robinson, who 1s resigning at 
the end of the current academic year 


Lonpon —Miss G K Stanley has been appointed, 
as hom Aug 1, to the university readeiship in mathe- 
matics tenable at Westfield College 

It has been resolved to institute a university chan 
of experimental pathology tenable at the Cancer 
Hospital (Free) 

The Petrie Medal for distinguished work ın archæo- 
logy has been awarded to Sir Arthur Evans 





APPLICATIONS for Beit Junior memorial fellowships 
for medical research can now berecerved They should 
be sent at latest during May to Prof T R Elhott, 
Beit Memorial Fellowships for Medical Research, 
University College Hospital Medical School, University 
Street, W C 1 


A SPECIAL course of seven lectures on “ Internal 
Combustion Engines and Lubiication " will be given 
by different specialists at the Sir John Cass Technical 
Institute, Jewry Street, Aldgate, London, E C 3, on 
Mondays and Thursdays from Apııl 13 to May 4 The 
course has been specially arranged foi those engaged 
in the technical branches of the petroleum mdust1y 


A LIMITED numbe: of agricultuial scholarships foi 
students who propose to take up posts as agricultural 
organisers, teachers or lecturers in agiiculture, etc, 
are being offered by the Ministry of Agriculture and 
Fisheries Form No A 472/TG and particulars can 
be had fromthe Secretary of the Ministry, 10 White- 
hall Place, SW 1 Completed forms are returnable 
by, at latest, June 15 The Munmstiy also invites 
applications for some research scholarships im agıı- 
culture and vetermary science Applications must 
be received not later than June 15 on Form 900/TG, 
which, with a copy of the conditions attached to the 
scholarships, may be obtained from the Secretary 
of the Ministry 


NorICE 1s given by the Institution of Electrical 
Engineers that the trienmal awaid of the Coopeis 
Hill Wax Memorial prize and medal will this year be 
made for a paper on one or other of the following 
subjects —The use of electricity in public works, 
hydro-electric power developments, electzification of 
railways, electricity in agricultwe, electmcity in 
mines, long-distance telephony (excluding wieless), 
long-distance telegraphy (excluding wieless), over- 
head lines 1n rural districts, extia high-voltage under- 
ground cables and their protection, Empue wireless 
communications The competing essays, which must 
be wiitten specially for the occasion, must reach the 
Secietary of the Institution of Electiical Engineeis, 
Savoy Place, W C 2, by Oct 1 next at latest 
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Birthdays and Research Centres. 


Apri 14, 1867 —Piof J C McLennan, FBS, pro- 
fessor of physics and director of the Physical 
Laboratory, University of Toronto 


In collaboration with one group of associates, I am 
determining the spin moments of the nuclei of several 
types of atoms with the object of gaining information 
of a definite character 1egarding the structure of such 
nucle: With another group, studies are being made 
of the optical and electrical properties of metals at 
the lowest temperatures with the object of elucidating 
the phenomenon of superconductivity With a third 
group, problems in spectroscopy are under investiga- 
tion, involving not only gases but also solids and 
hquids I am also directing a special investigation 
on the heating effects produced by very short radio 
waves, another on the products obtaimnable with mıx- 
tures of certam gases subjected to irradiation by high 
speed electrons, and still another on auroral pheno- 
mena 


April 17, 1863 —Prof GrorcE Grant MacCurpy, 
curator of the anthropological collection at Yale ` 
University and director of the American School 
of Prehistoric Research 

I am at present engaged on (1) a small volume to be 
called “ The Coming of Man " , (2) Director's Report, 

Bulletin No 7, the American School of Prehistoric 

Research, for 1930, (3) article on archeology and 

prehistory for a new encyclopedia 
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Societies and Academies. 


LONDON 


Optical Society, Feb 12 —T Smith Modern 
optical glass as exemplified by the list of the Parsons 
Optical Glass Co , dated September 1926 The optical 
positions (u ») of the glass types catalogued by the 
Parsons Optical Glass Company and the relations 
between the dispersions for several segments of the 
visible spectrum are exhibited graphically A know- 
ledge of the refractive indices of any glass for three 
wave-lengths ıs sufficient to specify the index fo. the 
whole of the visible spectrum, and a knowledge of two 
indices 1s almost sufficient In particular, the partial 
dispersive ratios are almost functions (nearly linear 
functions) of v only This xmplies that there are no 
glasses suitable foi making apochromatic telescope 
objectives of large relative aperture The graphs 
show that the general standard of accuracy of the 
measured indices ıs high A new graphical method of 
interpolatmg refractive indices for glass 1s obtained — 
J Guild On the fixed pomts of a colorimetric system 
The paper discusses the significance of the constants 
which ente: into the specification of colour on the 
trichromatic system, and suggests certain funda- 
mental considerations of a metrological character 
which ought to govern the choice of such constants m 
a standard reference system Various proposals 
which have been put forward from time to time are 
discussed ın the light of these considerations, and the 
basis of the system which has been adopted at the 
National Physical Laboratory is explained 


Royal Meteorological Society, Feb 18 —L J Sutton 
Note on haboobs This note 1s a 1evision and exten- 
sion of a paper which appeared in the Society’s 
Journal m. 1925 on the severe dust storms which 
occur in the north and central Sudan, chiefly during 
the rainy seasons The statistics, which are drawn. 
mainly fiom the records of Khartoum, include 
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frequency of occurrence, direction, diurnal variation, 
and average velocity Most of the haboobs appear to 
be due to a current of relatively cold air undercutting 
warm air, probably m many cases connected with 
the diurnal variation of temperature, which m the 
summer causes a depression to form durimg the day- 
tıme over the hot arid region between Khartoum 
and the Nubian Desert —S Chapman and Miss M 
Hardman The lunar atmospheric tide at Ocean 
Island The lunar atmospheric tide at Ocean Island, 
in the Pacific, has been determined from hourly data 
extending, with gaps, from 1904 to 1912, or the equiva- 
lent of about five years’ continuous data The annual 
mean semiamplitude of the tide ıs found to be 71 


' mierobars, and maximum pressure occurs at about 


20 minutes after lunar transit—-A C Best Hor- 
zontal temperature differences over small distances 
The temperature differences over two intervals of 
25 feet and 50 feet at a height of 4 feet above 
the ground were recorded for nearly three months 
Jt was found that during the daytime the air was 
nothomogeneous The temperature fluctuated rapidly 
at any one spot, the amplitude bemg as much as 
1 5° F under conditions of low wind velocity This 
non-homogeneity decreased as the wind increased 
There 1s some evidence that the state of the sky also 
affects the amplitude of the temperature fluctuations 
At night the fluctuations became much slower and 
temperature differences up to 1 5° F persisted for 
periods up to 30 minutes, usually under conditions 
of low wind velocity The daytime periods and the 
night periods were usually connected by a short 
period of one or two hours, when the air at 4 feet 
was very homogeneous with regard to temperature — 
E Ll Davies A portable temperature gradient 
indieator The method consists essentially of measur- 
ing the differences in resistance of two platinum 
elements exposed at different heights above the 
ground The advantages and disadvantages of three 
types of housing for resistance elements are given 1n 
detail With the electrically aspirated housing a 
good galvanometer (sensitivity about 2 mm of scale 
per mieroampere), differences of temperature to 
within 0 1° F are measurable 


Physical Society, Feb 20 —G G Sherratt and J. H 
Awberry On the velocity of sound waves in a tube 
The apparent velocity of sound in a tube of diameter 
2em has been measured at temperatures up to 400? C 
and with frequencies of from 3000 to 14,000~ The 
reduction in velocity below the free-air value ıs 
discussed, and the suggestion 1s put forward that this 
reduction, for a smgle tube and gas, depends on 
the wave-length rather than on the frequency The 
theoretical expression found by Helmholtz and Kırch- 
hoff for the reduction ın velocity does not appear to be 
valid The method used by Dixon and by Partington 
and Shillmg for correctmg for the mfluence of the 
tube receives support —P S H Henry The tube 
effect in sound-velocity measurements The modifica- 
tions in Kirchhoff's formula required to take account 
of the finite thermal conductivity of the tube, slip 
between the gas and the walls, temperature-discon- 
tinuity between the gas and the walls, and absorption 
of energy by the walls are calculated and found to be 
neghgible The effect of roughness of the walls 1s 
discussed, and the conclusion 1s drawn that the large 
tube-effects often found ın practice are due to irregular 
motion of the gas — W A Wood A note on the 
elimmation of the 8 wave-length from the character- 
istic radiation of ron The method is based upon 
the selective absorption produced by a thin film of 
pure manganese which 1s obtamed in the required 
form by electro-deposition upon aluminium foil 
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Geological Society, Mar 4 —W A. Macfadyen The 
geology of British Somaliland. Some 100,000 square 
kilometres were mapped geologically for the first tame, 
on the scale of 1 250,000 ‘The larger part consists 
of a great plateau sloping very gently to the south- 
south-east, fronted by a relatively low-lying area of 
broken surface-features and faulted strata Terrace 
gravels occur up to an altitude of 594 metres near 
Dagah Shabell, where they are best developed, and 
the river system of that district 1s a fine example of 
superimposed dramage Raised beaches are found 
in the Berbera district at levels of 8 metres, about 85 
metres, and 200 metres , none 1s earlier than Pleisto- 
cene In the coast district, particularly south of 
Bulhar and along the Jibuti border m the west, are 
basalts and lavas, with the dissected volcano of Elmis , 
all are probably of Phocene age and later The frag- 
mentary Dubar Series, approximately of Burdigahan 
age, 18 restricted to the coastal district The Daban 
Series, 2300 metres thick and resting conformably 
on the gypsum, occurs locally m the Guban country 
The south-eastern half of the country 1s covered by 
Eocene strata Over the eastern part of the plateau 
outcrop the richly fossiliferous Middle Eocene lıme- 
stones and maris, 230 metres thick The Eocene 
rests on Cretaceous Nubian Sandstone, up to about 
200 metres thick ın parts of the Guban, where ıt m- 
cludes the Shabell Beds, 830 metres of grits and red 
clays Jurassic strata ın. faulted outcrops occur only 
north of the plateau, except m the north-east A 
measured section 910 metres thick, showing the com- 
plete developments near Bihendula, 1s found from the 
ammonite fauna to be mainly of Kimmeridgian age , 
only the uppermost 150 metres 1s later, while the basal 
80 metres ıs earlier 


Mineralogical Society, Mar 17 —A J P Martin: 
On a new method of detecting ‘pyro-electricity On 
changing the temperature of certam crystals, electric 
poles of opposite sign are developed at the two ends 
In these experiments the temperature change 1s 
produced by cooling m liquid ar and the electric 
charge 1s detected m the followmg way The crystal 
1s suspended by a long thin glass fibre near to the 
copper plate, which may be moved near to, or away 
from, the crystal, both of them bemg immersed in the 
liquid am The charge on the crystal mduces an equal 
and opposite charge on the plate, and the attraction 
between the two, causes the crystal to move nearer 
the plate This method 1s specially suited to very 
small crystals or to those which are decomposed on 


heating —D R Grantham and F Oates On the 
Mbosi meteoric 1ron, Tanganyika Territory A wedge- 


shaped mass of meteoric 1ron measurmg 10 ft x 
4 ft x3 ft and estamated to weigh 12-15 tons was 
found late in 1930 near Mbosi between Lakes Tan- 
ganyika and Nyasa It 1s a medium octahedrite con- 
taming 8 69 per cent of nickel—-S R Nockolds On 
the Dhoon (Isle of Man) granite a study of con- 
tamunation The Dhoon granite forms a small boss- 
like mass intruded into the Lonan Flags Two mam 
types are present, one of which is shghtly earher m 
date than the other The difference between the two 
types is mainly textural The main type may be 
termed biotite-granodiorite-porphyry, whilst the other 
is a biotite-granodiorite Both types are abnormal 
in that the biotite occurs in clots and ın association 
with zoisite, ikmenite (usually with a border of granu- 
lar sphene), sphene itself, and, more rarely, epidote, 
ehnozoisite, and garnet These clots represent the 
last remnants of a regionally metamorphosed basic 
igneous rock which has been absorbed by the original 
granitic magma It ıs concluded that the original 
magma was of alkali-granite type and simular to the 


578 


quartz-porphyry dikes which are associated with the 
mass All the evidence points to an extensive inter- 
change of oxides between the original magma and 
the basic igneous rock Further, ıt ıs shown that 
the peculiar albitisation of the felspars ın the ‘ granite ’ 
of both types is indirectly dependent on the con- 
tamination.—A G MacGregor On clouded felspars 
as a result of thermal metamorphism A special 
type of cloudiness ın plagioclase due to the develop- 
ment of minute melusions 1s shown to be the result 
of contact thermal metamorphism actmg after con- 
solidation of the igneous rock The effects have been 
observed ın various contact metamorphosed lavas in 
Scotland Similar cloudiness is observed in the 
Seoure Dyke, the ‘ hyperites’ of Sweden, malchite 
of Melibocus, and many other rocks The possibility 
of similar clouding bemg produced as a deuteric 
effect at a late stage 1n consolidation 1s considered — 
C N Fenner On the residual liquids of crystallising 
magmas. Discussion of the character of the residues 
left by the crystallisation of magmas A short 
summary 18 given of outstanding points of evidence 
that should be taken into consideration in forming an 
opinion on the broad problems of differentiation. 


EDINBURGH 


Royal Society, Feb 2—Sir E Sharpey Schafer 
Observations on the relative rate growth of the nails 
of the right and left hands, on seasonal variations in 
the rate, and on the influence of cutaneous nerves upon 
it The rate of growth of the finger-nails was faster m 
summer than in winter, and faster on the nght hand 
than on the left A notable exception was presented 
by the thumb-nails, which grew faster on the left 
hand than on the night, both ın summer and winter 
The slowest rate of growth occurred in the nail of 
the httle finger of the left side The cutaneous 
nerves of this finger had been severed and, with the 
exception of those which subserve pam, had not 
shown any functional recovery It ıs therefore 
possible that a trophic influence 1s exercised through 
the cutaneous nerves upon the growth of the nail, 
the possibility bemg supported by the fact that the 
httle finger nail on the left or denervated side not 
only exhibited a slower rate of growth, but also ıs 
distinguished from the corresponding nail on the 
normal side in being more flattened ın form, rougher 
on the surface, and more brittle ın texture —F J W. 
Whipple A note on the secular changes of rock 
temperature on the Calton Hill The temperature of 
the rock forming the Calton Hill at Edmburgh has 
been studied smce 1837 The long series of observa- 
tions was analysed recently by Mr R W Wrigley, 
who concluded that the fluctuations which he had 
discovered had their origin in the interior of the earth, 
and sought to correlate them with irregularities in 
the earth’s rotation There are difficulties m accept- 
ing this mterpretation of the observations It 1s 
maintained that the fluctuations of temperature are 
probably propagated downwards from the surface 
A possible explanation 1s that there was less sunshine 
at Edinburgh in the latter half of the nmeteenth 
century than in recent years There are, however, no 
comparable sunshine records by which this hypothesis 
can. be tested 


PARIS 


Academy of Sciences, Feb 23 —Ch Fabry and H 
Buisson The absorption of radiations in the lower 
atmosphere and the estimation of ozone From 
measurements of the optical density of the lower 
atmosphere the proportion of ozone by volume is 
deduced to be 2 2x10-9 The higher atmosphere ıs 
much richer m ozone —Louis Roy The comparison 
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of the effects of diffraction 1n reflecting and refractmg 
telescopes —V Lalan Contribution to the study of 
the curve of pursuit —Paul Delens The congruences 
of curves —Georges Giraud Certain problems con- 
cerning systems of equations of the elliptic type — 
Georges Durand and Gaston Rabate Two conceptions 
of the lmut ensemble and an infinite collection of 
point ensembles —Georges Valiron Remarks on the 
theorem of Borel ın the theory of meromorph func- 
tions —] Haag ‘The realisation of mechanisms of 
pure rolling Remarks on a recent paper by F E 

Myard —d’Ocagne Remarks on the preceding 
paper —HR Tremblot The study of gaseous currents 
by means of interference —Ch Volet The applica- 
tion of the method of least squares to the calculation 
of the orbits of double stars —L Dubar Theinfluence 
of the thermal treatment on the characteristics of 
copper oxide rectifiers When the current 1s in the 
direction copper to oxide, 1t 1s little affected by thermal 
treatment, but m the reverse direction, oxideto copper, 
thermal treatment produces large variations in the 
current In the case given, the current can be varied 
from 0 05 ampere to 10 amperes under the same 
voltage, accordmg to the thermal treatment —P. 
Fourmarier ‘The existence of an abnormal magnetic 
flux Critical discussion of the views of W Mitkevich 
the author considers that the experiments of Mitkevich 
are insufficient to establish the existence of a normal 
magnetic flux —R de Mallemann and P Gabtano 

The variation of the specific magnetic rotatory power 
ın the passage from the liquid state to the gaseous 
state The variation of the magnetic rotatory power 
in the change of state may be calculated with a good 


n? +2 
approximation starting from the factor ¢ (n) = (“= 


of Lorentz any other factor, such as that of Glad- 
stone, 1s markedly out of agreement with expermment. 
—G Bruhat The absorption of aqueous solutions of 
tartaric acid ‘The author’s experimental results, and 
the later figures of Lucas and Schwob, are 1n contra- 
diction with the classical hypothesis of the existence 
in solutions of two different forms of tartaric acid — 
G Reboul and J Sambussy The passage of the 
continuous (electric) current in acetone A descrip- 
tion of experiments carried out with the view of find- 
ing out the cause of the contradictory results obtained 
by H Garrigue and by P Lafond. The difference 
was traced to the effect of light on the acetone —M 
Battegay and L Denivelle The aryl chlorosulphinates 
and the aryl sulphites By the mteraction of sodium 
phenate and thionyl chloride, m addition to phenyl 
sulphite, the chloride C,H, O SOCI has been isolated — 
Paul Lemoine The geological and hydrogeological 
results of a bormg at the National Natural History 
Museum —Jean Lacoste Tectonic observations on 
the southern Riff (Moulay Bou-Chta region) —Mme. 
Mara Lechtova-Trnka The presence of an ascomycete 
in & tubercle of Astragalus alopecuroides The name 
Ascorhuza Leguminosarum is suggested for this mould, 
which appears to be new It has been found im the 
tubercles of three other Leguminosze —Pierre Dan- 
geard The sensibility of Lamınarıa to external 
actions and iodovolatilisation —G Nicolas and Mlle. 
Aggéry A new example of the mportant róle of 
bacteria in phytopathology —Emile Saillard The 
fixity of composition of plants, according to Laebig, 
and the sugar beet produced by selection The 
quantity of mineral bases contained in the entire 
plant per 100 kgm of sugar m the root, or per 100 kgm 
of dry material, ıs not constant, ıt diminishes as the 
richness of the roots in sugar mcreases The sugar 
beet, produced by selection, has not the fixity of 
composition indicated by Liebig—Jean Roy The 
existence of parthenogenesis 1n a species of Copepod, 
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Hlaphordella bidens —Georges Morin and Jean Bouco- 
mont Modifications of chronaxy in experimental 
rickets of the rat —Louis Lapicque Remarks on the 
preceding communication —G Ramon, R Legroux, 
and M Schoen The dissociation of the diphtheric 
anatoxin-antitoxm complex and the recuperation of 
the anatoxin —A Demolon and G Barbier Fermen- 
tations in a heterogeneous and discontmuous medium 
The medium was brick clay or a quartz sand moistened 
with a suitable nutritive liquid, the organisms, yeast, 
B coh, and a mobile urobacillus The phenomena 
of diffusion and migration take place in quartz sand 
when there 1s 6-8 per cent of water present, but this 
1S not the case with a siliceous clay medium —H 
Jacotot Researches on vaccination against bovine 
plague the preparation of the antigen by dehydra- 
tion of the virulent splenic pulp 





Official Publications Received. 


BRITISH 


Air Ministry Aeronautical Research Committee 
randa No 1349(Ae 481—Ae Techl 519) On rendering Airflow visible 
by means of Hot Wires By H C H Townend Pp 5+4 plates 
(London HM stationery Office ) 9d net 

Indian Central Cotton Committee Technological Laboratory Techno 
logical Bulletin, Series B, No 12 A Study of Comparative Results for 


Reports and Memo 


Lea, Single Thread and Ba'listic Tests on Yarns from Standard Indian 
Cottons By Di A James Turner and V Venkataraman Pp n-4-27 
Sannas Technological Bulletin, Series B, No 13 The Determination 


and Variation of Twist in Ring-Spun Cotton Yarns By D F Kapadia 
and Di A James Turner Pp 1v+25 8annas (Bombay ) 

Report of the Rugby School Natural History Society for the Year 
1930 (Sixty fourth Issue ) Pp 434-2 plates (Rugby ) 

Empire Libres for Marine Cordage African Sisal, New Zealand Hemp 
and Indian Sunn Report of Investigations conducted by the Imperial 


Institute Pp 34 (London John Murray ) 1s 
Silvieultural Research Manual for Use m India Vol 1 General 
(The Experimental Manual ) By H G Champion Pp xn+181+25 


plates (Calcutta Government of India Central Publication Branch ) 
8 2 rupees, 13s 9d 

Department of Seientifie and Industrial Research Building Research 
Abstracts Vol 4 (New Series), No 2, February Abstracts Nos 215 
396 Pp 3909 (London H M btationery Office) 9d net 

Transactions of the Mining and Geological Institute of India Vol 25, 
Part 3, December 1930 Pp 185 305--plates4 19 (Calcutta) 4rupees 

The Research Scheme of the Institute of Brewing, 1931 Pp 19 
(London ) 

University of Leeds Clothworkers’ Department Report of the 
Work done under the Research Scheme established in 1928 with the aid 
of a Special Grant from the Worshipful Company of Clothworkers, 
Session 1929-30 Pp 18+2 plates (Leeds ) 

Wool Industries Research Association 
1930-31 Pp 34 (Leeds) 

Ministry of Health Ninth Report of the Advisory Committee on the 
Welfare of the Blind to the Minister of Health, 1030 Pp 24 (London 
H M Stationery Office) 6d net 

Proceedings of the Hoyal Society of Edinburgh, Session 1930-1931 
Vol 51, Part 1, No 1 On the Pregnancy Rate in the Lactating Mouse 
and the Effect of Suckling on the Duration of Pregnancy By L 
Mirskaia and F A E Crew Pp 7 60d Vol 51, Part 1, No 2 
Observations on the Relative Rate of Growth of the Nails of the Right 
and Left Hands respectively, on Seasonal Variations in the Rate, and 
on the Influence of Nerve-seetion upon If By Sir E Sharpey Schafer 
Pp 813 6d (Edinburgh Robert Grant and Son, London Willams 
and Norgate, I td ) 


Report of the Council, 


FOREIGN 


State of Connecticut State Geological and Natural History Survey 
Bulletin No 47 The Glacial Geology of Connecticut By Prof Richard 
Foster Flint Pp 294+64 plates (Hartford, Conn) 2 dollars 

The Tohoku Mathematical Journal Vol 83, Nos 34, January Pp 
181365  (Sendai Tohoku Imperial University ) 

R Osservatorio Astrofisico di Catania Annuario 1981 Pp m4837 
(Catania ) 

US Department of Agriculture  Farmers' Bulletin No 1651 The 
Corn Earworm as an Enemy of Field Corn in the Eastern States By 
W J Phillips and George W Barber Pp n+18 (Washington, D C 
Government Printing Ofhce ) 5 cents 

Occasional Papers of the California Academy of Sciences 
the Schooner Academy on a Voyage of Scientific Research to the Galapagos 
Islands, 1905-1900 By Joseph R Slesin Pp 162+17 plates (San 
Fiancisco ) 3 dollars 

Intaiul Congres National al Naturalistilor din Romania (Premier 
Congrés National des Naturalistes de Roumanie) tinut la Cluj dela 18 
pina la 21 Aprilie 1928 (tenu à Cluj du 18 au 21 avril 1925) Dare de 
seamă a lucrărilor pubheati de (Compte rendu des seances publié par) 
Al Borza si (et) E Pop Pp vimi+515+17 plange (Clu) Editura 
(Edite par) Societatea de Stunte ) 30 lei 

Report of the Aeronautical Research Institute, Toky 6 Imperial Unn er- 
sity No 66 The International Wing Model measured in the Wind 
Tunnels of Japan By the Wind Tunnel Committee specially appointed 
by the Aeronautical Council of Japan Pp 307440 (Tókyo Koseihar 
Pubhshing House ) 1 03 yen 
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Paüstwowa Rada Ochrony Przyrody Nr 95 Sprawozdanie z dziata- 
lo$ci Państwowej Rady Ochrony Przyrody w rohu 1930 Napisał Prof 
Dr Wiadystaw Szafer Pp 19 Wydawnictwo Okregowego Komitetu 
Ochrony Przyrody na Wielkopolske 1 Pomorze Zeszyt 2 Pp 60 
Ochrona Przyrody Organ Panstwowe) Rady Ochrony Przyrody Treść 
rocznika 10 go Pp 1¥+-309+16 tab (Kraków Państwowa Rada 
Ochrony Przyrody ) 

.US Department of Commerce Coast and Geodetic Surv ey Seria 
NO 495 Results of Observations made at the United States Coast and 
Geodetic Survey Magnetic Observatory at Vieques, P R, 1n 1923 and 
1924 By W N McFarland Pp n--944-5 plates (Washington, D C 
Government Printing Office ) 40 cents 

US Department of Agriculture Farmers’ Bulletin No 1655 The 
Control of Moths in Upholstered Furniture By E A BackandR T 
Cotton Pp n--33 l0cents Technical Bulletin No 231 A Revision 
of the American Species of Empoasca known to occur North of Mexico 
By Dwight M DeLong Pp 00 15 cents (Washington, DC Govern 
ment Printing Office ) 

University of Illinois Engineering Experiment Station Bulletin 
No 215 The Column Analogy, Analysis of Elastic Arches and Frames 
by the General Formula for Flexure By Pro* Hardy Cross Pp 
75 40 cents Bulletin No 219 Treatment of Water for Ice Manufac- 
ture, & Report of an Investigation conducted bv the Engineering Ex 
periment Station, University of Ilhnois, in cooperation with the 
Utilities Research Commission By Prof Dana Burks, Jr Pp 112 
60 cents Bulletin No 220 Tests of a Mikado Type Locomotive 
equipped with Nicholson Thermic Sy phons , a Report of an Investigation 
conducted by the Engineering Experiment Station, University of 
Illinois, 1n cooperation with the Illinois Central Railroad Company and 
the Loeomotite Firebox Company By Prof Edward C Schmidt, Prof 





Everett G ‘Young and Herman J Schraeder Pp 99 45 cents 
(Urbana, Ill ) ' 
CATALOGUES 


Classified List of Second hand Scientific Instruments 
Pp 58 (London C Baker ) 

Catalogue of Scientific Journals and Transactions of Learned Societ es 
Ced ee No 1) Pp 12 (London Oppenheim and Co (Rare Books) 
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Diary of Societies. 


FRIDAY, APRIL 10 


ROYAL ASTRONOMICAL SOCIETY, a6 5 —L H Thomas A Criticism of 
Current Theories of Stellar Structure, and a Suggestion —H Roth 
The Density Distribution ın Capella —Dr H J eftteys On the Cause 
of Oscillatory Movement in Seismograms —S F Giace Tidal Oscilla 
tions .n Rotating Rectangular Basins of Uniform Depth —G Shajn 
On the Behaviour of Certain Simple Multiplets ın Stellar spectra 

MALACOLOGICAL SOCIETY or Lonpon (at Linnean Society), at 6 —Exhibits, 
including Opisthoporus and I'ymnaa stagnalts (L ) 

Society or CHEMICAL INDUSTRY (Manchester Section) (Aunual General 
Meeting) (at Engineers Club, Manchester), at ; —Dr A E Dunstan 
The Present Position of the Thermal Decomposition of the Lower 
Hydrcearbons 

INSTITUTION OF MECHANICAL ENGINEERS (Informal Meeting), at 7 —H 
Roe and others Discussion on Aerial Ropeways 

OIL AND CoLouR CHEMISTS’ ASSOCIATION (Manchester Section) (at Milton 
Hall, Manchester) at 7 —Annual Meeting 

Society or CHEMICAL Inpustry (South Wales Section) (Annual General 
Meeting) (at Mayfair Café, Cardiff) at 715 —Prof W J Jones 
Chairman’s Address 

JUNIOR INSTITUTION OF ENGINEFRS, at 7 30 —F Russell 
Power Transmission by Belt and how to overeome them 


Diffieulties in 


SATURDAY, APRIL 11 


GiLBFRT WHITE FELLOwsHIP (Annual General Meeting) (at 6 Queen 
Square, WC 1), at 230 —Sir Richard Gregory, Birt Comets and 
Shootang Stars (Lecture) 


MONDAY, APRIL 13 


VICTORIA INSTITUTE (at Central Buildings, Westminster), at 4 80 —Rev 
Dr D M MeIntyre The Jewish Apocalyptic and its Bearing on the 
New Testament 

ROYAL GEOGRAPHICAL Society, at 5 —P Lahe Island Arcs and Moun 
tain Building 

INSTITUIE OF TRANSPORT (at Institution of Electrical Engineers), at 5 30 
—Debate The Fintl Report of the Royal Commission on Transport 

INSTITUTION OF ELECTRICAL ENGINETDRS (Mersey and North Wales 
(Ln erpool) Centre) (at Liverpool University), at 7 Annual General 
Meet ng 

INSTITUTION OF ELECTRICAL ENGINEERS (North Eastern Centre) (at 
Armstrong College, Newcastle upon Tyne), at 7 —Annaal General 
Meetin 

CERAMIC TES (Pottery Section) (at North Staffordshire Technieal 
Colleze, Stoke on-Trent) at 7 30 —W Podmore Pottery Engineering 


—1ts Failures and Possible Improvements —A S W Odelbeig The 
Durability of Bone China Hotel Ware 
Royal INSTITUTE OF BRITISH ARCHITECTS, ab 8—G Grey Modern 


Flats 

ROYAL Society or ARTS, at 8 —Dr N A U Piercy The Present Posi- 
tion .n Aeronautics (Howard Lectures) (1) 

SOCIETY Ot CHEMICAL INDUSTRY (London Section) (at: Chemical Society), 
at 8—J W Walters Studies in the Fiee Air Cooling of Hot Gases 
in Mains —F L Bassett Some Factors affecting the Corrosion of 
Burizd Steel 
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INSTITUTION OF ELECTRICAL ENGinrers (South Midland Centre) (at 
Birmingham University) —Annual General Meeting 

INSTITUTION oF ELECTRICAL ENGINEERS (Western Centre) (at Cheltenham) 
—H T Young Modern Lighting (Lecture) 


TUESDAY, APRIL 14 


ROYAL SOCIETY oF MEDICINE (Orthopedics Section), at 5 30 

ZOOLOGICAL Socizry or LONDON, at 530 —Dr W E Le Gros Clark 
The Brain of Microcebus murinus —M Burton The Interpretation of 
the Embryonie and Postlarval Characters of certain Tetraxonid 
Sponges, with Observations on Postlarval Growth stages in some 
Species —Dr R Bigalke Note on the Egg of the Nile Crocodile 
(Crocodylus miloticus) —D J. Bryce Report on the Rotifera Mr 
Omer Cooper's Investigations of the Abyssinian Freshwaters (Dr 
Hugh Scott Expedition) —I Filipev Reporton Freshwater Nematoda 
Mr Omer Cooper s Investigation of the Abyssinian Fresh waters (Hugh 
Scott Expedition) —Co! A E MHamerton Report on the Deaths 
occurring in the Society's Gardens during the Year 1930 

INSTITUTION or CiviL ENGINEERS, ab 6 —R W Mountain The 132 
Kilovolt Transmission-System of the Central Scotland Electricity 
Scheme —C S Berry, H P Gaze,andC E H Verity The Deptford 
West Power Station of the London Power Company, Limited 

INSTITUTE OF MARINE ENGINEERS, at 6 —F A. Pudney The Caprotti 
Bauer-Wach Marine Installation 

INSTITUTION OF ELECTRICAL ENGINEERS (London Students’ Section), at 
615 —L S8 Crutch Long Distance Telephony To day 

Sociery or CHEMICAL INDusTRY (Birmingham and Midland Section) 
(Annual Meeting) (at Chamber of Commerce, Birmingham), at 6 30 — 
At 7—F R OsShaughnessy Some Modern Methods of Sewage Dis 
posal —Dr H E Lockwood and Dr R 8 Hayes A New Method of 
Testing Agar and Gelatine Jellies 

INSTITUTION OF ELECTRICAL ENGINEERS (North Midland Centre) (at 
Hotel Metropole, Leeds), at 7 —Annual General Meeting 

INSTITUTION or ELECTRICAL NENNGINEKERS (Scottish Centre) (at 39 Elm 
bank Crescent, Glasgow) (Annual General Meeting) at 7 30 —B 
Leggett The Medical and Surgical Applications of Electricity 

QUEKETT MicroscoricaL CLUB (at 11 Chandos Street, W 1), at 7 30 — 
W E Watson Baker and others Discussion on Microscope Design, 
with special reference to Advances since 1914 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND (at 39 Elm- 
bank Crescent, Glasgow), ab 7 30 —Dr P A Willeoxand J D Farmer 
A Comparison of Refrigeration Systems 


WEDNESDAY, APRIL 15 


ROYAL Society or Mxpicine (History of Medicine Section), at 5 —Dr 
J D Rolleston J B Bouilaud (1796-1881) a Pioneer in Cardiology 
and Neurology 

ROYAL METEOROLOGICAL SOCIETY, at 5 —W D Flower An Analysis of 
the Cold Front over Egypt on Mar 7, 1920 —W H Pick A Note 
on the Relationship between Fog and Relative Humidity —H Jameson 
Temperature Observations on Adam's Peak, Ceylon —T'o be taken as 
read —8 P Wiltshire The Correlation of Weather Conditions with 
Outbreaks of Potato Blight 

RovaL Microscoricat Socirty (at B M A House, Tavistock Square), 
at 530—L La Cour Improvements in Everyday Technique ın Plant 
Cytology —Prof A G Hornyold On the Preparation of Eel Scales 

NEWOOMEN SourEkTY FOR THE STUDY OF THE HierORY OF ENGINEERING AND 
TEcHNoLoav (at Prince Henry's Room, Fleet Street), at 5 30 —Col 
R E B Crompton The First Installation of House to House Supply 
in the United Kingdom —G A Orrok The Pearl Street Station 
The First Steam Power Station in America —Prof J K Finch The 
Civil Engineering Achievements of John B Jervis 

INSTITUTE oF FurFL (Annual General Meeting) (at Chemical Society), at 6 
—A Marsh Smoke Problem A Consideration of some of1ts Economic 
Aspects and the Difficulties of 16s Solution 

INSTITUTION or OrviL ENGINEERS (Students’ Meeting), at 630—F O 
Ball Some Considerations on the Economic Design of Small Rein 
forced-Concrete Girder Bridges for Highway Use 

INSTITUTION OF ELECTRICAL Enaineers (Sheffield Sub Centre) (at Royal 
Victoria Hotel, Sheffield), at 7 30 —D B Hoseason The Cooling of 
Electrical Machines 

ROYAL SOCIETY or ARTS, 45 8 —D R Wilson Industrial Lighting 

ELECTROPLATCRS' AND DEPOSITORS' TECHNICAL Society (at Northampton 
He Ae Institute) at8 15 —S Wernick Experimentsin Cadmium 

ating 

SOCIETY or Grass TxcnNoLoov (at Sheffield) —Annual General Meeting 


THURSDAY, APRIL 16. 


INSTITUTION Or MINING AND METALLURGY (at Geological Society), at 5 80 

CHILD STUDY ASSOCIATION (at 90 Buckingham Palace Road), at 6 —Dr 
J N Glaister Does the Developing Mind Kecapitulate Ancestral 
History ? 

INSTITUTION OF ELEOTRICAL ENGiNHERS, at 6 —R M Charley Recent 
Progress in Large Transformers —W E M Ayres The Application 
of the Induction Voltage Regulator 

ROYAL ALRONAUIICAL SOCIETY (at Royal Society of Arts), at 6 30 —Dr 
A H Davis Aircraft Noise 

INSTITUTION oF ELECTRICAL ENGINEERS (Irish Centre—Dublin) (at 
Trinity College, Dublin), at 7 45 

British INSTITUTE oF RaADrioLoay, at 830 —Dr H S Souttar The 
Ideal Distribution of Radon Seeds —W E Schall A Two Valve 
Transformer Unit for Diagnosis and Therapy —Dr A Orliansky 
Uniformly Impressed Reduced Prints from Contrasty Negatives —Dr 
L A. Rowden A Technique of Radiographic Pelvimetry 


FRIDAY, APRIL 17 


Britisa InsTituTE oF HRanroLoav (at North Middlesex Hospital, 
Edmonton), at 11 A. —At 5 —Meeting of Medical Members 

ELECTRICAL ASSOCIATION FOR WOMEN (at Park Lane Hotel), at 11 30 A M 
—Annual General Meeting —At 3 —Report from Branches, etc 
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Paysicau Sociery (at Imperial College of Science and Technology), at 5 
—A J Maddock The Generation of Current Pulses of Rectangular 
Wave form —R A Fereday AnImproved Method for the Comparison 
of Small Magnetic Susceptibilities —Dr E G Richardson Edge Tones 

NATIONAL INSTITUTE OF INDUSTRIAL PsycHoLoay (Annual General 
Meeting) (at Royal Society), at 5 

RoxaL SANITARY INSTITUTE (at Guildhall, Poole), at 5 —E J Goodacre 
and others Discussion on Some Aspects of Municipal Sanitation — 
Alderman J © Julyan and others Discussion on Prospect and 
Retrospect —Dr G Chesney and others Discussion on Diphtheria 
Immunisation at Work 

INSTITUTION OF MECHANICAL ENGINEERS, ab 6 —C D Gibb Post War 
Land Turbine Development 

NORTH East Coast INSTITUTION OF ENGINEBRS AND SHIPBUILDERS (at 
Mining Institute, Neweastle upon-Tyne), at 6 —J Foster King Cor- 
rosion of Oil Tankers 

Coke OVEN MANAGERS’ AssociATION (Midland Section) (at Sheffield 
University), at 6 30 —Prof R V Wheeler Rational Analysis of Coal 

Society or Dyers AND CoLourists (Manchester Section) (at 36 George 
Street, Manchester) at 7 —H E Potts The Patent Law relative to 
the Chemist and Technologist 

INSTITUTION oF  EnEcrRiCAL ENGINEERS (Meter and Instrument 
Section), at ; —E W HillandG F Shotter Current Transformer 
Summations : 

Institute OF FUEL (East Midlands Section) (at University College, 
Nottingham), at 7—H L Pine Theory and Practice of the 
Gasification of Coal in Producers 

SOCIETY OF CHEMICAL InpUsTRY (Newcastle Section) (at Armstrong 
College, Newcastle upon Tyne), at 7 30 —Demonstiation of Modern 
Scientific Instruments and Apparatus of Special Interest 

INSTITUTE OF MuTALS (Sheffield Section) (in Non-Ferrous Section of 
Applied Science Department, University of Shefheld), at 7 30 —R 
Genders Extiusion 

JUNIOR IwsTITCTION or ENGINEERS, at 7 30—J E Gray The Trans- 
mission of Gas —T G Martin The Building Requirements of Lifts 

INSTITUTE OF Brewixu (Yorkshire and North Eastern Section) (at 
Queen's Hotel, Leeds) —Annual Meeting 


PUBLIC LECTURE. 
TUESDAY, APRII 14 


Gresuam COLLEGE, at o —Sir George Newman Physic 
Lectures on April 15, 16, and 17 ) 


(Succeeding 


DISCUSSION. 
APRIL 17,AND 18 
GENLRAI DISCUSSION ON PHOTOCHEMICAL PROCESSES 


FaRADAY Society (1n Department of Chemistry, Liverpool University) 


Friday, April 17, at 10 A m —Molecular Spectra in Relation to Photo 

chemieal Change 

Introductory Paper Prof R Mecke 

Ultra violet Absorption Spectra of Acetylene and Formaldehyde D: 
G Herzberg 

The Absorption Spectra and the Optical Dissociation of the Hydrides 
of the Oxygen Group C F Goodeve and N O Stem., 

The Photochemical Properties of the Carbonyl Group F W Kirkbride 
and R G W Norrish 

Friday, April 17, at 2 30 —Photochemical Kinetics 1n Gaseous Systems 

Introductory Paper Prof M Bodenstein 

The Reaction between Hg and O, under the Influence of Photochemic- 
ally produced H Atoms The Relation of its Mechanism with that 
of the Explosive Gas Reaction at High Temperatures Dr W 
Fiankenburger 

The Photochemical Un on of Hydrogen and Chlorine at Low Pressures 
J B Bateman and H C Craggs 

The Photosensitised Decomposition of Nitrogen Trichloride by Chlorine, 
and the Induction Period of the Hydrogen Chlorine Reaction J Q 
A Griffiths and R G W Norrish 

The Photosensitised Formation of Hydrogen Peroxide in the System 
Hydrogen Oxygen Chlorine R G W Norrish 

The Photochemistry of Mixtures of Chlorine Oxygen and Carbon 
Monoxide Prof G K Rollefson 

The Mechanism of the Photo Oxidation of Gaseous Alkyl Halides 
J R Bates and R Spence 

A Comparison of the Efficiency of Photochemical Reactions and 
Similar Reactions Produced by Gaseous Ions G R Gedye 


Saturday, April 18, at 10 a x —Photochemical Change in Liquid and 

Solid Systems 

Introductory Paper Prof A Berthoud s 

The Photochemical Temperature Coefficient D W G Style 

The Acceleration of the Electrolytie Deposition of Hydrogen and 
Oxygen by Light of Short Wave Length Dr F P Bowden 

The Photochemical Decomposition of Chlorine Dioxide in Carbon 
Tetrachloride solution Y Nagaland C F Goodeve 

The Photochemical Oxidation of Potassium Oxalate by Iodine in 
Aqueous Solution Prof A J Allmand and K W Young 

A Comparative Study of the Photographic Process under Difterent 
Experimental Conditions Prof J Eggert 

The Latent Photographic Image New Methods of Investigation and 
Results Prof F Weigert 

Sensitisations of the First and Second Type Prof F Weigert 

Saturday, April 18, at 2 30 —Photosynthesis 

Introductory Paper Prof E C C Baly 

The Application of the Einstein Law to Photochemical Processes in 
Living Cells Prof O Warburg 

The Measurement of the Physiologically Active (Erytheme forming) 
Ultra Violet by means of the Photochemical Formation of Dyestutls 
from the Leuco-Compounds of Triphenyl Methane Dyes Edith 
Weyde and W Frankenburger 
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Scientific Medicine. 


Mee of the more important subject matter 
of the annual report of the Medical Re- 
search Council recently published, and dealt with 
elsewhere in this issue (p 598), was brought to 
public notice by the newspapers as occasion a10se 
The establishment at Usuversity College Hospital of 
a department of chunical research 1s an example 
Scientific results achieved or foreshadowed during 
the year under review were many and valuable, 
and to be able to say of such a year that ıt “ 11lus- 
trates the general features that have marked the 
progress of modern medical investigation through- 
out the world during the present generation " 1s an 
indication of solid attainment Nevertheless, there 
are two sides to progress—progress 1n discovery and 
progress 1n organisation , and the phrase quoted 1s 
strictly relevant to an argument concerning the 
machine and its design rather than 1ts output 
This argument, unobtrusive but intense, affords 
an answer to professional criticism, which, having 
filled out 1ts voice in the correspondence columns 
a the Temes, died away again last summer, its 
‘airy swellings’, unlike the music in Endymion "', 
unrevived ‘They will be revived sooner or later, 
for the sufficient reason that “ the study of disease 
as such is by no means the only field of medical 
research ıt is a field indeed that work ın all 
the other fields ıs actually aimed at reducing” 
For the time being, the Medical Research Council 
resolves this duahsm within its own organisa- 
tion, but it cannot resolve it elsewhere It 
holds a balance between the claims of investiga- 
tions which lead at best to results of professional 
and technological value and the claims of what the 
authors of the report call the “‘intensive pursuit 
of the more primary studies " that serve medical 
science 
Fortunately from an evidential point of view, 

unfortunately otherwise, what sort and standard 
of investigation 1s deemed specially desirable by 
the Council’s critics 1s revealed by the plans in 
existence for a research laboratory in the grounds 
of Charles Darwin’s house, where young men wait- 
ing for hospital appointments are to wait less 
unprofitably than they wait now Since a feather 
would turn the Couneil's scale in favour of applica- 
tions, and since the existence of a laboratory for 
experimental surgery might as easily inorease as 
diminish the clamour for a more professional out- 
look, it 1s not to be counted altogether a gain 
that the poise within the Council itself 1s so 
delicately adjusted 
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Work accumulates faster than funds — Increas- 
ing responsibilities are laid upon the Council by 
the growth of work within the range of the Thera- 
peutic Substances Act ‘This growing burden 
depends ın part upon the advisory relations of the 
Council to the routine admimstration of the Act 
For the rest, 1t consists 1n the active promotion of 
research work concerned with the preparation and 
use of standards of reference for the proper assay 
of biological substances’ It 1s urged that such 
work for the protection and assistance both of the 
public and of the medical profession 1s valuable 
Of course it 1s, and so 1s the part played by the 
League of Nations m gaining international ad- 
herence to common standards It ıs urged that 
the Council ıs charged by Parliament with the duty 
of aiding “ from a narrowly limited fund whatever, 
being needy, ıs most fruitful and most hopeful ” 
either 1n applications or 1n fundamentals, and that 
this duty ıs onerous Of course ıt ıs It ıs urged 
that the curative work of the physician or surgeon 
is vitally important but ıs not the sole concern of 
medicine, which increasingly, step by step as know- 
ledge advances, 1s concerned “ with the sciences 
and arts of preventive work in all its kinds” 
“The science of nutrition, newly born almost 
within this generation, 1s bringing into sight new 
possibilities of greatly augmenting the preventive 
services of medicine and of setting in the middle 
of the picture not so much the attack upon declared 
disease as the establishment of right development 
and full health " The management of life, ın ın- 
dustry and in the home, replaces the control of 
active disease 

It 1s harder to delimit the boundaries to be set 
to medical research than to describe its major 
concerns The Council gives up the attempt, 
falhng back upon the words of the Ormsby-Gore 
Research Co-ordination Sub-Committee “ Medical 
research deals by no means only with the cure of 
disease It deals with the proper development and 
the nght use of the human body 1n all conditions 
of activity and environment as well as with its pro- 
tection from disease and accident and its 1epair " 

Scientific medicine 1s no longer preoccupied by 
disease, which was “ the earhest preoccupation of 
medicine”’ Yet the report asks us to “ think of 
it ’ as being still so preoccupied, 1n order that we 
may appreciate the dependence of the modern 
chnical worker “ more and more upon the tools 
and methods of the laboratory " Problems are 
taken from the bedside to the laboratory for ther 
solution and there new problems are distilled. for 
exploitation in the chunic Was Emerson the origin 
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of this compensatory theme? “It ıs thus written, 

because ıt is thus in lfe Our action is over- 

mastered, and characterised above our will by the 

law of nature We aim at a petty end quite aside 

from the pubhe good, but our act arranges itself 

by irresistible magnetism 1n a line with the poles 

of the world " At all events, Emerson was equal , 
tothethemetotheend  If''aninevitable dualism 

bisect nature ", compensation lurks ‘the man 

or woman who would have remained a sunny 

garden-flower, with no room for 1ts roots and too 

much sunshme for its head, by the falling of the 

walls and the neglect of the gardener, 1s made the ` 
baman of the forest, yielding shade and fruit to 
wide neighbourhoods of men ” 

It ıs to be hoped that the compensatory 
ingenuity of the Medical Research Council will 
equal the transcendentalist’s in compassing the 
termination of its theme when the time comes 
But that is not yet “By far the greater part of 
the work the Council aid or 1mitiate 1$ done within 
the Universities or ın Hospitals serving Univer- 
sities In this way the work gams not only from 
the intellectual freedom that belongs to University 
life and the opportunities that 16 brings of stimulat- 
ing and recruiting youth, but ıt gains also by the 
use of material resources derived from other funds, 
both pubhe and private, ancient and recent, 
without which not one half of the work now to 
be described could have been sustained” The 
weights are indeed exquisitely poised It 1s, how- 
ever, a wholesome reminder of realities to turn 
back a page or two to the confession that the 
contrasted (not compensatory in this case) tend- 
ences of modern medicine, the extensive and the 
intensive, must each ‘‘ bring 1ts own difficulties ” 
Nevertheless, 16 cannot be said that these have been 
obscured for readers familiar with them 

The Council, ıt seems, 1s marking time It has 
arrived, as 15 were, at a definite stage in the race, 
the egg still in the spoon — Hints of future policy 
are scarcely discermble A year ago there was 
some expectation of a policy of centralisation 
It 1s not suggested ın these pages Praise of the 
univeisities is mere ‘thank you’, and gratitude 
is not always a vivid sense of benefits to come 
Clinical research is policy active, and assay of- 
biological substance an obligation Policy waits 
on politics and the exchequer whether England 
will prefer to receive modernisation at the hands 
of M André Siegfried or Sir Oswald Mosley or 
will prefer not to receive ıt at all It js all very 
well for Germans to remember “as an objeot- 
lesson of the conception of the State's functions , 
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that Prussia founded the University of Berlin in 
the days of her deepest political depression ”, in 
the words of General von Seeckt Germany 1s 
not England, but a country that believes 1n what 1t 
calls “ geistige Macht" Abraham Flexner (“ Un- 

versities, American, English and German ") may be 
11ght, and “ To be frank, despite their great scholars 

and scientists and ours this sort of thing does not 
" come easy to either Great Britam or America ” 

Flexner, an acute, if strongly individualised 
observer of the state of scientific organisation the 
world over, has 16 on the same page “ The creation 
of the University Grants Committee, the Medical 
Research Council, the Department of Scientific 
and Industrial Research indicates recognition of 
the fact that England lacks modern universities 
The organisations just named give temporary 
rehef—a block grant, support for a promising 
investigator or an important investigation Such 
agencies are not superfluous, under all circum- 
stances they have their uses, but they are no 
substitute for universities, amply endowed, amply 
equipped, and amply attended by a sufficient group 
of men and women dedicated to the search for 
tiuth They seem to say ‘ We lack developed 
universities While we are waiting for them or 1n 
preparation for them, let us tram this or that 
promising man, let us get this or that thing done ' 
It is all very well, but ıt does not answer" He 
calls the Medical Research Council “the one 
mitigating factor of mmportance " ın Britain's un- 
~ organised and undeveloped resources in scientific 
medicine, and in this report we have the measure 
of its mitigation 








Egyptian Mathematics. 


Mathematischer Papyrus des Staatilichen Museums 
der Schonen Kunste ın Moskau | Herausgegeben 
und kommentiert von W W Struve Unter 
Benutzung emer hieroglyphischen Transkription 
von B A Turajeff (Quellen und Studien zur 
Geschichte der Mathematik, Abteilung A Quel- 
len) Pp xn-198--10 Tafeln (Berlin  Juhus 
Springer, 1930 ) 48 80 gold marks 


HIS edition of the Moscow papyrus (complete 
with plates giving photographs of the whole of 

the text and a hieroglyphic transcription) has been 
eagerly awaited by Egyptologists and historians 
of mathematics alike The volume ıs finely pro- 
duced, and we can only congratulate the author 
upon the result of some three years’ intensive study 
of the papyrus and all the literature of the subject 
of Egyptian mathematics Egyptologists will m 
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due course have much to say upon it, the present 
notice will deal with ıt from the point of view of 
the mathematician only 

The papyrus, now in the Museum of Fine Aits 
at Moscow, formerly belonged to Vladimir Golen- 
ischchev, who bought 1t in Egypt in 1892-93 or 
1893-94 Itissaid to have come from the necropolis 
of Dra Abti’l Negga, in theimmediate neighbourhood 
of the place where the Rhind papyrus was found, 
namely, 1n the ruins of one of the small buildings 
near the Ramesseum Written durmg the Thu- 
teenth Dynasty, 1t was copied from an original of 
the middle of the Twelfth Dynasty, shghtly earher, 
if anything, than the original of the Rhind 

We have known something of the content of the 
papyrus since Turaiev published in Ancrent Egypt, 
1917, a paper on “ The Volume of the Truncated 
Pyramid in Egyptian Mathematics " (problem No 
14 in Struve’s numbering) A further paper by 
Zinzerhng published 1n 1925 contaimed the transla- 
tion and transcription by Turaiev of four more 
problems from the papyrus, three of which aie 
geometrical These three problems, together with 
that of the truncated pyramud, aie the subject of 
a long and important article by Battiscombe Gunn 
and T Eric Peet in the Journal of Egyptian Archeo- 
logy (vol 15, 1929, pp 167-185) As compared 
with the Rhind papyrus, the Golenischchev papyrus 
shows certain differences Whereas the Rhind, 
although severely practical (there 1s only one hint 
im it of a general formula), bas its problems 
arranged in distinct groups and 1s apparently a 
kind of handbook of istruction, the Moscow 
papyrus, where the problems are arranged anyhow, 
is more like an examination paper (with solutions) , 
the suggestion of the editor 1s that 1t was 1n use, 1n 
a school for scribes, as a kind of test paper The 
problem 1s given £o the pupil by the scribe-teache1, 
* If thou art asked do so and so", the 
working 1s supposed to be shown by the pupil to 
the teacher, sometimes with the word “See!” 
added, and the teacher replies, “ Thou hast found 
it correctly " The concrete numbers chosen for 
illustration are as simple as possible, so that there 
1s none of the complicated arithmetical work which 
we find 1n the Rhind 

The problems (twenty-five 1n number) are re- 
arranged by the editor in groups (l) ‘ cooking- 
ratio’ problems relating to the interchange of loaves 
and measures of beer according to the ‘strength’ of 
each, (2) simple rule-of-three problems, (3) ‘hau’ 
calculations corresponding to equations 1n one un- 
known, (4) problems of finding areas and volumes. 
We have also in the papyrus the operations of 


584 


squaring and finding the square root, which do 
not appear in the Rhind A typical problem ıs 
to find the sides of a rectangle (or a 1ight-angled 
triangle which 1s the half of a rectangle), when the 
area and the ratio of the sides are given 
leads to the equivalent of an equation of the form 
(minj? =A | mín 1s, of course, expressed as the 
sum of submultiples, for example, 4+4 In one 
case mín —i--i and A ıs 12 The Egyptian says, 
“ Reckon with 4+4 to find 1 (that 1s, he divides 1 
by 4+4 or 3) result 14” He then multiplies 12 
by 14, making 16, and extracts the square root of 
16 result 4 Thus the side we have called 7z 1s 4, 
and the other side 1s (4 +4) 4 or 3 

Of outstanding interest 1s the problem No 14, 
which, as indicated above, gives the correct com- 
putation of the content of a frustum of a pyramid 
with square base, cut off by a plane parallel to the 
base (in the particular case the side of the square 
base 1s 4, the side of the opposite face 2, and the 
height 6) In accordance with the correct formula 
ih(a? -- ab +b*), where A ıs the height and a, b the 
sides of the square base and top respectively, the 
Egyptian says, 1n short, “ Square 4 (the side of the 
base), result 16 Double 4 (that 1s, multiply the 
4 by 2, the side of the upper square) result 8 
Square 2 result4 Add 16+8+4=28 take lof 
6 (the height), that ıs 2 reckon with 28 twice 
(that 1s, multiply the 28 by the 2) See! we have 
56 Thou hast reckoned correctly" How came 
the Egyptian by the correct formula? ‘The 
question is discussed at length by Gunn and Peet 
in the paper referred to, and we may expect 16 to 
give rise to much further speculation The formula 
can be obtained by algebra (or 1ts equivalent m the 
shape of mensuration) m two ways (1) by regard- 
ing the frustum as the difference between two 
similar pyramids with square bases , (2) by drawing 
perpendieulars to the base from the four corners 
of the square top and so sphtting up the figure 
into (a) a right paralleleprped with base a? and 
height h, (6) four prisms, each of which has for one 
face one of the erect faces of the parallelepiped, 
and (c) four small pyramids at the corners, with 
square bases, each of which has (a-b) for its 
side The second method ıs, mutatis mutandss, 
that of Heron’s *'Metrica ", II 8, and the first 
that of II 7 In either case we must know the 
formula 4a7h for the volume of a pyramid with base 
a? and height h The equivalent of this is obtained 
by Euclid 1n Props 5-7 of Book XII by the method 
of exhaustion, the ancient substitute for the calcu- 
lus It1s not conceivable that the Egyptians had 
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for the purpose of constructing ther pyramids, 
they had the greatest practical interest 1n knowing 
the amount of material that would be required for 
a pyramid of given dimensions Actual experience 


This | would in time give a rough guide, and they could 


' easily arrive at an expression for the content of a, 


pyramid by measuring how much corn, or what not, \ 
would go into a vessel of that shape, for they 
must have seen that the height and the area of 
the base would come into the calculation Struve 
agrees that the Egyptians must have arrived at the 
formula for the complete pyramid m some such 
practical way , the rest of the calculation for the 
frustum would offer no insuperable difficulty 

The Egyptian achievement ıs the more remark- 
able when compared with other ancient attempts 
to solve the problem A primitive mathematician 
would naturally thmk of multiplymg the height 
by some mean area, the formula thus obtained 
might be 4(a7+06°)A or (i(a--b)?h The former 
approximation is found in the “‘Stereometrica ”’ 
attributed to Heron, ıt ıs parallel to, and may 
have been suggested by, a similar formula for the 
volume of à frustum of a cone used by the Baby- 
lonians about 2000 Bc The second is found in 
Brahmagupta, as well as in the “ Stereometrica ” 
Improving on these cases, Kurt Vogel has recently 
suggested in the Journal of Egyptian Archeology 
that the Egyptian may have thought of multiply- 
ing the height by the average of three areas, 
a*, ab, and b?, that 1s, 1(a? -- ab +b?) , but ıt seems 
in the highest degree unhkely that this would 
occur to anyone who did not know the formula 
beforehand 

Space does not allow us to discuss the other 
remarkable problem (No 10), where, 1f the intei pre- 
tation 1s right, and assuming the known Egyptian 
estimate of the value of 7, namely, 255, the author 
seems to calculate correctly the surface of a hem1- 
sphere, whereas, so far as we know, Archimedes 
was the first person to prove scientifically that the 
area of the surface of a sphere is equal to four times 
the area of a great circle 1n ıt 

An important result incidentally obtained by 
Struve relates to the once disputed question 
whether certain triangles in problems 51 and 52 of 
the Rhind papyrus are nght-angled or isosceles 
He shows from the problems in the Moscow 
papyrus that 1n the case of the nght-angled triangle 
the perpendicular sides are called by names which 
mean length’ and ‘ breadth’ as in a rectangle, 
whereas 1n problem 4, which 1s identical with No 51 
of the Rhind, the area of the triangle 1s obtained 


attained to this order of ideas On the othe: hand, | as the product of the ‘tp-r’ and the ‘ mryt', the 
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same terms as those used ın the Rhind The 
triangles ın the Rhund are therefore not mght- 
angled, and Struve concludes, hike Peet and Gunn, 
that they are isosceles , lıke them, too, he arrives 
(though by a shghtly different route) at the con- 
clusion that, while ‘tp-r’ means the ‘base’, 
* mryt' can only be the perpendicular height (as 1t 
must be 1f the formula used 1s correct), and not one 
T LH 


Physical Chemistry applied to Biology. 


(1) Colloid Science applied to Biology a General 
Discussion held by the Faraday Society, September— 
October, 1930 Pp 659-865 (London ‘The 
Faraday Society, 1031) 12s 6d 

(2) Précis de chomre-physique a l'usage des étu- 
diants en médecine Par Prof Fred Vlés Pp 
vu+414 (Paris Vigot frères, 1929) 50 francs 


(1) A Report of the Faraday Society's General 
Discussion at Cambridge on “ Colloid 
Science applied to Biology ” 1s a substantial volume, 
contaimng more than 200 pages The twelve papers 
which were presented to the meeting only occupy 
about 120 pages, so that the discussion 1s respon- 
sible for the other 80 pages ‘This 1s an accurate 
reflection of the fact that a hvely discussion was 
maintained during a series of sessions covering two 
complete days, of which only a small part was 
occupied by the presentation of papers which had 
already been circulated 1n advance The keenness 
of the discussion, and the large number of eminent 
research workers who took part ın ıt, provided a 
remarkable vindication of the recently adopted 
policy of the Faraday Society in undertaking the 
organisation of a discussion on colloid science in 
alternate years, but ıt also demonstrated, ın an 
even more emphatic way, the value and importance 
of a meeting at which biologists on one hand and 
chemists and physicists on the other hand could 
meet on neutral ground to discuss problems for the 
solution of which co-operative effort from both sides 
is obviously needed 
The widespread belief that the study of hving 
matter may 1n the near future lead to even greater 
advances than those which have resulted during the 
past twenty years from the study of atomic struc- 
ture, emphasises the urgency of this co-operation, 
and indicates the hberality of the crop that 1s 
waiting to be harvested From this point of view 
special interest 1s attached to the ‘introductory re- 
marks’ on “ The Structure of Living Matter ", by 
Sir F Gowland Hopkins, and to the ‘ conclusion ’ 
of Sir Wilham Hardy, neither of which has hitherto 
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appeared in print The former directs attention to 
the almost absolute neglect of colloid science 1n the 
decade 1887-97, and the awakening of activity 
which followed the appearance of Hardy's papers 1n 
1899 and 1900 , but ıt also includes a warning that 
the problems presented by hving systems are very 
complex, and that ıb 1s essential to keep in touch 
with the reality that 1s mherent ın that complexity, 
since artificial colloidal systems do not and cannot 
“display, save in some accidental and unreal 
aspects (of which the importance 1s often exagger- 
ated), the attributes of hfe” Sr Wilham Hardy 
also urges that “ at the present moment biology 1s 
overcharged with facts ", and points out the "* pro- 
digious services " which could be rendered by a 
mathematical physicist who had sufficient courage 
to “ leave his home in the physical laboratory " and 
‘ come over the way ” to “ live with biologists under 
the same roof ". 

If the Faraday Society had done nothing more 
than provide a platform from which the urgency of 
this call could be announced, the organisation of 
the meeting and the publication of the present 
report would have been sufficiently justified , the 
fact that the meeting was held in Cambridge may, 
perhaps, be interpreted as 1n some sense a challenge 
to the University to undertake the leadership in a 
new period of advance m natural knowledge 

(2) The modest volume of Prof Vlés 1s at the 
same time an introduction to physical chemistry 
and a store of mformation as to its applications 
to biological problems It could only have been 
written by a physical chemist who had taken up his 
abode 1n a biological environment and thus acquired 
an interest ın and an insight into the bewildering 
problems of living matter From this point of view, 
the fact that Dr Vlés has been attached for some 
years to the faculty of medicine m the University of 
Strasbourg, instead of holding a general chair of 
physical chemistry, provides a sufficient explana- 
tion of the fact that the biological aspects of the 
subject really dominate the whole book, mstead of 
bemg mere addenda to serve as a ' bait ’ to entrap 
the mterest of the medical student, or “sugar and 
spice ’ to tickle his palate when engaged 1n the com- 
pulsory study of an unpalatable subject The sym- 
pathetic introduction written by the dean of the 
Faculty of Medicine 1s more than justified by the 
whole-heartedness with which Prof Vlés has de- 
voted himself to his task 

The book itself ıs divided into three parts, dealing 
mainly with osmosis and related properties of solu- 
tions, electrical properties of solutions, and the 
colloidal state , but there are two appendices, one 
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dealing with interfacial charges and the stability | the “ Index", Pelargonum pallens, P parwflorum, 


of suspensions and the other with the physical 
chemistry of bacteria and of the fluids of the body 
The second appendix covers more than fifty pages 
and represents a course of lectures which has been 
delivered annually to the Faculty of Science durmg 
the past ten years It 1s of a different character 
from the earlier sections of the book, where the 
primary object is to give instruction in physical 
chemistry since its mam purpose ıs to describe the 
advances in knowledge which have been made as 
the result of the application of physico-chemical 
methods of mvestigation to biological problems 
Those who heard the recent Croomian Lecture will 
be interested to note the references made to the 
work and theory of Bordet on toxims and anti- 
toxins, but there 1s also a number of references to 
the author's own experimental observations 

The book is issued ın a cheap and unpretentious 
form Its importance depends not merely on the 
immediate value of the material which 1t contains, 
but also on the evidence which it affords of a grow- 
ing collaboration between physicist and biologist ın 
the difficult but fertile study of living matter 


Index Londinensis 


Index Londinensis to Illustrations of Flowering 

- Plants, Ferns and Fern Allies, being an emended 
and enlarged edition continued up to the end of the 
Year 1920 of Pritzel’s Alphabetical Register of 
Representations of Flowering Plants and Ferns 
compiled from Botamcal and Horticultural Pub- 
cations of the XVIIIth and XIXth Centuries 
Prepared under the Auspices of the Royal 
Horticultural Society of London at the Royal 
Botanic Gardens, Kew, by O Stapf Vol 3 
Pp ıv +555 Vol 4 Pp iv+568 Vol 5 Pp 
iv+549 (Oxford Clarendon Press, London 
Oxford University Press, 1930-1931) £5 5s 
net each vol 


TOLUME 3 of this work appeared in June 
1929 It contams 555 pages and references 

to illustrations of all plants from Earwa to Justicia 
inclusive Volume 4 was published ın October 
1930 It consists of 568 pages and references 
to plants from Kadsura to Pedwelha melusive 
Volume 5 appeared in February 1931 In its 549 
pages are to be found references to illustrations 
from Pedicularis to Sapvum inclusive Thus, such 
important genera as Pelargonium, Pinus, Pirus, 
Primula, Rhododendron, and Rosa are included 
As exemplifying how the same species may occur 
under different generic names in different parts of 
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P zonale, and others are found under Geranium in 
Vol 3, Prunus Padus occurs as Cerasus Padus 
and Potamogeton palustris as Comarum palustre 1n 
Vol 2, Rhododendron indicum as Azalea indica in 
Vol 1, and so on Names are always quoted just 
as the author gives them from whose work the re- 
ferences are taken, and this necessarily involves 
the quotation of references to the same species in 
different volumes 

Sound orthography and grammatieal correctness 
and consistency, though matters of minor import- 
ance, should not be conspicuous by their absence 
in a work of this nature, and the ‘“‘ Index ", on the 
whole, sets a good example 1n this respect It will 
be noted that tree-names ending in us which 
have come down from the old classical writers, 
such as Quercus, Pinus, Rhus, Sambucus, are of 
feminine gender, while those of recent origin, such 
as Phyllanthus, Podocarpus, Pterocarpus, are mas- 
culne Again, the more correct spellings “ Pirola’’ 
and “ Prus’ are used im preference to “ Pyrola ” 
and “ Pyrus” so commonly m vogue “ Ranun- 
culus acer " 1s the name adopted for the common 
buttercup rather than the ungrammatical “R acris" 
used by Linneus, and this seems quite logical; 
but ın the case of R palustris, the form “ paluster ” 
would have been more consistently correct The 
fact that some rather obscure classical authors, 
hke Ennius and Columella, have used the forms 
" aeris ° and “ palustris " for the masculine gender, 
cannot alter the matter 

A few of the features of the “ Index " may be 
referred to here In accordance with the most 
recent views, many of the old comprehensive genera. 
have been broken up, so that, fo. example, ın the 
case of the giass Festuca, there are now 25 1ecog- 
nised genera which formeily were all included 
in this genus These are all arranged alphabetic- 
ally and numbered in sequence after the headmg 
“ Festuca Auct ", and to each species cited under 
it a number 1s attached indicating to which genus 
it properly belongs , thus, F durvuscula 1s a true 
Festuca as understood by Linnzus, but F inermas 
is a Bromus On the other hand, there are other 
genera, such as Bucetum and Gouna, which have 
been called Festuca but are not truly such There 
is thus the second heading Festuca Linn , followed ` 
by “Vide Bucetum, Gouna, ete” Other genera 
in these volumes have been broken up in the same 
way, such as Echinocactus, Gnaphalvum, Orchis 

In the “ Index ” will be found numerous refer- 
ences to Blanco’s ' Flora of the Philippmes " 
(3rd edition, 1878-80) Blanco was only an 


APRIL 18, 1931] 


amateur botanist and many of his illustrations 
are erroneously named The American botanist 
Merrill has issued a corrected lst of Blanco’s 
names Hence, for each incorrectly named lus- 
tration in Blanco there are in the “ Index ” two 
distinct references, one giving Blanco’s name and 
the other the correct name “ fide Merril ", and 
in each case a cross-leference to the other ıs 
_ supplied 

In some botanical works, the names on the plates 
aie different from those in the text referrmg to 
the same plant This may be due to the fact that 
the plates were labelled and pimted some time 
before the text was written, when different ideas 
of nomenclature had prevailed ın the author's 
mind In these cases, again, there are two dis- 
tinct headings ın the “ Index ", with the necessary 
cross-reference m each 

In John Huüll's “Family Herbal", dated 1812, 
the illustrations are mostly very crude, and often 
names quite foreign to our modern ideas have 
been given to the plants In these cases the 
editor has interpreted the plants figured m terms 
of modern nomenclature For example, Malva 
moschata 1s called ın the book “ Vervain Mallow 
Alcea” | Every reference in the "Index" giving 
the correct name ıs always followed by the 
..phrase “ fide Ed ” 

An interesting use to which the “ Index ” might 
be put would be the tracing of the evolution of 
the art of depicting any well-known or common 
plant But references to pre-Linnzan pictures 
should, 1n most cases, be sought for elsewhere than 
in the ** Index ”’ WCW 


Our Bookshelf. 


Sexual Reform Congress, London, 8-14 IX 1929 
WLSR World League for Sexual Reform 
Welthga fur Sexualreform Ligue Mondiale pour 
la Réforme sexuelle Tutmonda Lago por Seksaj 
Reformo) Proceedings of the Third Congress 
Bericht des dritten Kongresses Compte rendu 
du troisiéme Congrès Dokumentaro de la tra 


Kongreso Edited by Norman Haire Pp xl+ 
670 +8 plates (London Kegan Paul and Co, 
Ltd , 1930 ) 25s net 


Taur Report of the Sexual Reform Congress held 
in London m September 1929 contains material of 
interest to men of science as well as to those con- 
cerned with social and moral problems The 
reader will possibly turn first to Dr Norman Haare's 
own paper on “ Steribsation, Abortion, and Birth 
Control ", and will also read with interest Dr Ernst 
Grafenberg’s exposition of his silver ring method 
of preventing conception Dr Franz E Hursch’s 
paper on the use of blood tests as indications of 
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paternity, 1s also of 1nterest , and the method seems 
to him to be capable of yielding fairly defimte re- 
sults Dr M D Eder, on the “ Sterilisation of the 
Unfit ", is rather doubtful as to the effectiveness 
of such methods in the present stage of our know- 
ledge We doubt, however, 1f eugenists will allow 
themselves to be thus discouraged Dr Bernard 
Hollander, ın his paper, * Insamty and Divorce "', 
urges the amendment of the law so as to allow 
divorce for incurable insanity 

Capt G Pitt-Rivers, in his paper, “‘ Sex-phobia 
and Marriage ”, claims to have established the 
interesting and (if true) highly important fact that 
dense and increasing populations tend inevitably 
to yield a surplus of women This lends additional 
interest to Miss R B Kerr's remarks on the 
“ Sexual Rights of Spinsters " The writer claims 
that the increasing body of women who can afford 
to bring up one, two, or three children themselves, 
without the aid of any man, ' should at once be 
sexually free" Another interesting paper, especi- 
ally to medical men, wil be that of Dr Abraham 
Stone on “ Pre-Marital Consultation ", though 
much of itis a counsel of perfection, at the present 
time 

The value of the papers ın this collection naturally 
varies feeling themselves under a cloud of opposi- 
tion, the writers occasionally adopt a propagandist 
attitude, and here and there we find traces of 
rhetorical treatment—not so glaring, however, as 
we should find in the writings of those who take 
the conservative side ın sex affairs On the whole, 
however, the scientific attitude may be said to 
J C HARDWICK. 


Monographs of the Geological Department of the 
Hunierran Museum, Glasgow University 4 
Reports on Geological Collections from the Coast- 
lands of Kenya Colony made by Miss M 
McKinnon Wood With Introduction by Dr J 
W Gregory and Report on the Ammonites by 
Dr L F Spath, Report on the other Mesozoic 
Mollusca and Brachiopods by Dr J Wer, 
Report on the Kainozoic Mollusca by L R Cox, 
Report on the Cheilostomata by Dr H D 
Thomas, Report on the Echmoidea by Dr 
Ethel D Curne, Report on the Corals by Dr 
J W Gregory, Report on the Ostracoda and 
Foraminifera by Mary H Latham, Report on 
the Fossil Plants by Dr S Wilhams, Report 
on Igneous Rocks by Agnes Neilson, and on the 
Stratigraphy of the Kenya Coastlands and a 
last of Localities by Meta McKinnon Wood 
(Glasgow University Pubheations, 17) Pp vi+ 
232 +24 plates (Glasgow Jackson, Wyle and 
Co , 1930 ) 


THE fossils described in this monogiaph were 
collected by Miss M McKinnon Wood from an 
area extending from 20 miles north of Malindi to 
about 15 miles south of Mombasa and stretching 
inland for 30 to 40 miles along the Kenya-Uganda 
railway The fossiliferous deposits dip gently 
toward the coast and are of Jurassic, Cretaceous, 
Miocene, Phocene, and post-Phocene ages The 
oldest formation of the coastal sedimentary deposits 
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18 the Duruma Sandstone, from which only a few 
non-marine fossils, affording -but little evidence of 
age, were obtained It 1s thought that this sand- 
stone 1s mainly of Tiiassic age , but the lower part 
is probably equivalent to the Karoo Beds of South 
Africa 

The Jurassic deposits consist of shales and lime- 
stones which, from the evidence of the Ammon- 
ites, appear to range in age from Bajocian to 
Kimeridgian The Cretaceous 1s represented by 
the Freretown limestone, which is regarded as of 
Urgonianage The Tertiary deposits form a narrow 
strip along the coast, widening out to the north. 
Of these, the Funda Isa limestones of Lower 
Miocene age (Aquitaman-Burdigalian) contain a 
molluscan fauna closely related to that of con- 
temporaneous deposits 1n. Madagascar, Persia, and 
India, but à small number of the species are known 
to occur m the Lower Miocene of the Mediterranean 
region and indicate that some communication must 
have existed between the two regions The North 
Mombasa Crag 1s of Lower or Middle Phocene age 
The mollusca in the post-Phocene deposits belong 
mainly to species which are widely distributed 
throughout the Indo-Pacific province, but 1nclude 
three species which are not known to be hving on 
the west side of the Indian Ocean 


The Year-Book of the Scentific and Learned 
Societes of Great Britain and Ireland a Record 
of the Work done in Scrence, Lnterature amd 
Art during the Session 1929-19380 by numerous 
Socretres and Government Institutions Compiled 
from Official Sources Forty-seventh Annual 
Issue Pp vu+384 (London Charles Griffin 
and Co, Ltd , 1931) 18s net 


Messrs Charles Griffin and Co , Ltd , deserve the 
thanks of scientific workers generally for the 
money and care they have expended during the 
past half-century on the production of this useful 
reference book This, however, 1s to be the last 
time we shall be able to welcome 1ts appearance— 
at least, ın its present form For those who are 
unacquainted with the volume, we may say that 
1t contams particulars as to the names, addresses, 
meetings, membership, and publications of the 
scientific and learned societies of the British Isles 
and of Government scientific departments, and to 
each society, where the information 1s available, 1s 
appended a hist of the papers read during the session 
1929-30 The societies are classified by their sub- 
jects The information given ıs ‘ official’ in the sense 
that ıt ıs supplied by officials, honorary or other- 
wise, of the societies, institutions, and laboratories 
dealt with, and we are grateful for the trouble they 
have taken 

Future issues of the book will be shorn of the 
lists of papers We are sure this 1s a wise decision 
Even though the lists are the latest available to 
the compilers the titles of papers read durmg the 
session 1929-30 seem out-of-date ın a reference 
book issued in 1931, and by their omission the 
size of the volume and cost of production should 
be considerably reduced This in turn should react 
favourably on the sales, for the essential part of 
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the book for reference purposes will remain We 
hope ıt will be possible to retain the distinctive 
and serviceable binding 1n the new series 


A Handbook of Enghsh wn Engineering Usage 
By Prof A C Howell Pp vu+308 (New 
York John Wiley and Sons, Inc , London 
Chapman and Hall, Ltd, 1930) 12s 6d net 


Ir ıs seldom that a book appears which can be 
1egarded as unique in the subject matter with 


| which it deals, but this may be truly predicated 


of Prof Howell’s engrossing work It 1s a shining 
example of the principles enunciated, and ıt 1s 
pleasant to peruse the flowing periods and in- 
cisrve remarks permeating the pages The advice 
that a writer should project himself into the 
reader’s position 1s well urged <A fault to which 
attention may be directed, however, 1s that the text 
is unduly protracted, and there 1s a tendency to 
reiteration In places, too, are encountered errone- 
ous examples on phrasing—such as “ The message 
will be delivered to whoever 1s authorized ”, “ The 
kind of pens is the best", “one must write his 
paragraph " may be cited For a book on 
engineering phraseology there are too many 
examples of non-engineering sentences given as 
illustrations The author's remarks on reviewing, 
editorials, and cognate matters are inspiring 
In a work hke the present, the use of “ the 
same letter ', when “a sumalar letter ” 13 tended, 
would not be expected In conclusion may be 
commended the maxim on p 98, “ There 1s a vast 
difference between having to say something and 
having something to say" PLM 


Vertebrate Embryology By Prof Waldo Shumway 
Second edition, thoroughly revised Pp x+31] 


(New York John Wiley and Sons, Inc , Lon- 
don Chapman and Hall, Ltd , 1930) 18s 6d 
net 


Tux text-book of vertebrate anatomy by the pro- 
fessor of zoology m the University of Illno was 
so emimently useful, bemg concise and luad, and 
illustrated by an adequate number of very clear 
diagrams, that it is not surprising to record the 
appearance of another edition, which has been 
revised and improved It provides an account of 
the early development of Amphioxus, the frog, the 
chick, and man, the formation of then germ-layers, 
embryonic membranes and bodily form, and an 
excellent section dealmg with organogeny The 
third part of the book consists of a very instructive 
atlas of sections, which includes drawings of a 
valuable series of pig embryos Part fow 1s con- 
cerned with technique and deals with the prepara- 
tions of embryological material, the use of the 
maeroscope, the making of drawings, and reconst1 uc- 
tions 

This book can be recommended to any demon- 
strato. of zoology or anatomy who wishes to pio- 
vide a course that ıs well adapted to the needs of 
the medical student In those laboratories which 
are so fortunate as to possess the necessary embryo- 
logieal material, the book will serve as an excellent 
guide to the student 
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i: Letters to the Editor. 
[The Editor does not hold himself responsible for 

— opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice ts taken 
of anonymous communications. | 


An Egyptian Axe-head of date 1800 B.C.: 
its Investigation and Reproduction. 


- Some months ago, Mr. Guy Brunton asked me 
whether I would examine and report upon an Egyptian 
axe-head. It was one of several specimens o the 
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The axe-head, the outline of which 1s shown in 


Fig. 7 (* 1), was coated with a green patina. This 


bore the pattern of the fibre wrapping in which it 
had been enclosed. It was removed by means of a 
wire brush with dilute hydrochloric acid. Underneath - 
was a thin layer of euprite which coated the metal. 
This also was removed. The metal itself was z 
coloured, but etching with ammonium ate 
developed a dendritic structure on the surface which 
showed that the material was not pure copper but an- 
alloy of high copper content. The appearance of the 
deeply etched surface at a magnification of 7 diameters 
is shown in Fig. 1. The dendritic structure ad 
showed that the axe-head was made from ' - 
material, and. the fact that the dendrites were not 





NATURE [APRIL 18, 1931 


re-hammered. Brinell hardness measurements of 
the alloy were made at all stages of the above treat- 
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and constitute definite evidence that it is an alloy. 
Speaking broadly, the recrystallised grains were undis- 
ments, 


torted, but some of the twin bands were slightly bent, 
as is clearly shown in Fig. 5 at 250 diameters magnifi- 





x 250. 


FIG. 5. 


cation. This slight local distortion of the structure 
indicates that the annealed axe-head had been sub- 
jected to a comparatively mild and rather uneven form 
of cold working, such as hammering. 

The Brinell hardness of the axe-head varied from 
about 90 on the flat to 112 at the edge. The hardness, 
measured with a 1 mm. diameter ball, varied consider- 
ably from place to place on the surface, indicating 
either that the axe-head was not homoveneons = 





They are shown in Table I. 
As will be seen from the table, the hardness of the 
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re-hammered alloy agreed satisfactorily with that of 
the axe-head. 

The microstructure of the re-hammered casting is 
shown in Fig. 6 at 250 diameters magnification. A 
comparison of the crystal grain size, the distortion of 
the twin bands, and the unevenness of the etching 
(which represents the coring in this photomierogrank 


with the corresponding features in Eig 5 i | 


~~ 
Fig. 1. 
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same date. He was so good as to give me permission 
to destroy this particular specimen if it was neccessary 


examination I have now been able to complete, and 
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it may be of interest if I add that, except in one 
— particular—and this, I think, would only be ponced 
3 experts—the specimen has been in no way injured. 
k E n Dess this, because the natural objection to 
their injury or destruction is the reason why so few 
investigations have been allowed to be made of ancient 


-. metal specimens. 





in the interests of a full scientific investigation. This 
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F 
Fig. 3. x 100. 


appreciably distorted showed that it was cast and 
not forged to shape. Even at its edge there was no 
evidence of severe working, as is shown in Fig. 2. 

At higher magnifications it was seen that the metal 
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had completely recrystallised and that the resulting 

crystals were twinned. This showed that the casting 
had been worked to some extent and had been an- | 
nealed during or after this treatment. These twin - 


crystals are shown in Figs. 3 and 4 at 100 diameters 


magnification. The dark markings (called *eores") | 
represent some of the original structure of the imen - 







specimen. 
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alloy content of the copper and the comparative mild- 
ness of the cold working, ıt 1s not so high as to lend 
support to the view that the Egyptians possessed a 
method of hardenmg copper with which we are un- 
acquainted ‘The hardness of the axe-head was pro- 
duced. partly by alloying and paitly by cold working 
By a suitable choice of alloying elements and more 
effective mechanical treatment, much greater haidness 
can be produced to-day 

One further conclusion may be drawn This in- 
vestigation has made 16 possible to answer the question 
"whether hardening by cold work is permanent in 
an alloy of this type &t the ordinary temperatures 
Aecoiding to Mi Diunton's view, the axe-head 1s 
more than 3700 years old When I discussed this 
«question with him and the extent to which this date 
might be in doubt, he was willing to advance ıt 200 
years but no more Accepting this, its age Is at least 
3500 yeais Noone, of course, can say whether 1t has 
lost any of its original hardness, but ıt 19 quite clear 
that ıt has retained a considerable amount of work 
hardness throughout this long period 

I wish to acknowledge the assistance of two mem- 
bers of my staff, Mr C W Dannatt and Dı M 5 
Fisher, in the above investigation 

H C H CARPENTER 
Royal School of Mines, South Kensington, 
London, S W 7, March 9 


Constitution of Rhenum 


OwiwG to the kindness of Dr Noddack, who pio- 
C dari s earls ot whe: Bep ide of his 
recently discovered element thenium, I have been 
able to obtain 1t» mass spectrum  Re,O, 1s a shghtly 
volatile greemish erystalhne solid Its vapour was 
fust admitted to the discharge hke that of osmium 
tetroxide, but with no success The solid was then 
introduced into the discharge tube and heated in the 
cathode ray beam, but although the volatihsation 
was ultimately such as to cause & visible dark layer 
on the surrounding walls, not the slightest sign of its 
mass spectrum could be obtained The substance 
seemed hopeless, so I proceeded to my next investiga- 
tion, which was an attempt to get the mass spectrum 
of gold by volatihsing its chloride This compound 
is unstable and, as the presence of halogens had on 
some previous occasions brought out the lines of othe1 
bodies ın a remarkable way, it seemed just worth 
while to volatilise 16 m the discharge tube before the 
rhenium oxide deposit had been removed from the 
walls This procedure was successful beyond all 
expectation Although no lines of gold were visible, 
the doublet hnes of rhenium appeared m great m- 
tensity and in addition were repeated 16, 32, and 48 
units higher as ReO, ReO, and ReO, so giving wn- 
usually convineing evidence of its constitution 
Rhenium consists of two isotopes, 185, 187, as was 
expected from the general rule that complex elements 
of odd atomic number (above 9) consist of two odd 
mass numbers two umts apart, but it 1s the first 
element analysed in which the heavier 1sotope 1s the 
more abundant The ratio of th» abundance was 
estimated photometiically by analogy with the mer- 
cury hnes to be 162 1 The position of the lme 
203 due to Re!870 m the mercury group was used to 
determme its packing fraction, which is -1 2, the 
same as that of osmium From these provisional 
values the atomic weight on the chemical scale works 
out at 186 22-007, 1n. good agreement with Honig- 
schmid’s latest value of 18631 The strongest 
isotope of rhenium 1s isobaric with the weakest of 
osmium F W ASTON 
Cavendish Laboratory, Cambrıdge, Mar 31 
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The Behaviour of Antiknocks 


IT is generally agreed that ıt ıs the metallic radicle 
of an organometallic antiknock compound that 1s 
mainly responsible for the delaying of the oxidation 
of a combustible mixture That the metal atom 1s 
in an oxidised state before ıt becomes effective, was 
an inference made on the basis of many different ex- 
perimental facts, for example, the behaviour of potas- 
sium vapour,’ but ıt has not been proved directly 
We have recently been able to show that a small 
quanti^y of lead tetraethyl vapour, when let into an 
evacuated vessel heated to 265° C mto which a 
charge of pentane vapour and oxygen 1s afterwards 
introduced, will not affect the course of the com- 
bustion to any gieat extent, and may even accelerate 
it, but that 1f some oxygen ıs let mto the vessel befo1e 
the lead tetraethyl vapour, and then this followed 
by the bulk of the charge, the combustion 1s invariably 
strongly inhibited These experiments provide direct 
evidence that the lead must first be oxidised before 1t 
18 effective as an inhibitor It 1s possible that the 
accelerating effect 1s due to the C,H, radicles which 
help to start reaction chams, but that has yet to be 
proven A EGERTON 

L M PipGEON 

Clarendon Laboratory, Oxford 


! See Egerton and Gates, J Inst Petm Tech , 13, 244, 1927 


Pasteurised and Raw Milk 


In NATURE of Mar 21, p 466, an abstiact appeais 
of a report issued by the Department of Health foi 
Scotland on ** Milk Tests in Lanarkshire Schools’’, by 
G Leightonand P L McKinlay In this experiment, 
nearly ten thousand school-children xecerved a supple- 
mentary 1ation of three-quarters pint of milk daily foi 
about four months Two important tables from the 
1eport, showing the average increases in height and 
weight of the children, divided into 14 groups by age 
and sex, are reproduced 

The special point to which we wish to direct atten- 
tion concerns the apparent contiast in the effects of 
pasteurised with that of raw milk About half the 
children receiving milk consumed it raw, while the 
other half weie supplied with milk from the same 
source waich had been pasteurised It 1s somewhat 
unfortunate, however, that the recipients in the same 
school were never so divided, the whole of the milk 
suppled to any one school being either raw 0i pas- 
teused In the absence of the records fiom the 
separate schools, 16 15 impossible altogether to elımın- 
ate the doubt which this choice of method introduces , 
nevertheless, the report concludes with the statement 
(p 20) 

“ In so far as the conditions of this investigation are 
concerned the effects of raw and pasteurised milk on 
growth ın weight and height are, so far as we can judge, 
equal ” 

"The importance of such a conclusion, 1f well estab- 
lished, 19 manifest It 1s, however, open to some 
question, for Table 12, printed on the same page, shows 
that of the 14 groups (bv age and sex), pasteurised 
milk gave & greater increase in height in only 2 
groups, the increases were equal 1n 1 group, while 1n 
11 groups the raw milk gave the greater increase If 
we mav regard these as 14 independent experiments, 
the difference from expectation on tbe hypothesis that 
1aw and pasteurised milk have the same effects, is 
such as would only oeeur once in about ninety trials, 
and ıt seems evident that the conclusion should have 
been that the growth response in height to raw milk is 
significantly greater than that to pasteurised milk 

In order to examine the magnitude of the difference, 
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we have calculated from Tables 6 and 7 of the Report 
the average increments in the control, raw milk and 
pasteurised milk groups, weighting tho averages given 
according to the total numbers of boys and giris in 
each group In this way we find an average morease 
in height and weight, standardised for age, for the 
whole group of children observed From the average 
increase, the excess ascribable to mulk feeding 1s 
obtained by subtraction, and the relative value of 
pasteurised as a percentage of the value of raw milk, as 
measured by increase ın growth, 1s calculated from the 
two differences 
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In weight the average increment ascribable to the 
consumption of about 10 gallons of milk 1s a httle 
more than 4 ounces, being a httle more for girls than 
for boys In both sexes the pasteurised milk gives a 
lower return, the increment ratios being 66 0 per cent 
in the case of boys, and 91 1 per cent in the case of 
girls In respect of growth in height the contrast is 
even more striking 
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Measured by 1ts effect m increasmg growth m height, 
pasteuiised milk appears from these data to have only 
half the value of raw milk in the case of boys, and 
about 70 per cent of the value in the case of girls 

These results are put on record to avoid the danger 
that, from a superficial exammation of the report, the 
conclusion should be drawn that thus extensive expen- 
ment demonstrates the equivalence of pasteurised and 
1aw milk. In reality the reverse is the ease , and the 
very marked difference m response to two materials, 
which 1n their gross nutritional contents are so closely 
equivalent, raises & problem of very great mterest, 
which ean probably only be cleared up by more de- 
hberate experimentation The contrast between the 
response to pasteurised milk and that to raw milk is 
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of value also 1n interpreting the difference between the 
milk-fed and the control children, for it would evı- 
dently be extiemely rash to draw from the expert- 
mental iesults the ‘natural’ conclusion, that the 
Increases induced by milk feeding imdicate that the 
Lanarkshire children are, m ther normal diet, ım- 
adequately supphed with such nutrients as fat, protein, 
or sugar, which are contained equally by the 1aw and 
by the pasteurised milk 
R A FISHER 


Rothamsted Experimental Station 
S BARTLETT 
National Institute for Research in Dairying, 
University of Readmg 


Capture of Electrons from Mercury Atoms by 
Positive Ions of Helium. 


IN a recent paper! we gave an account of some 
expermments on the determination of the mobility of 
ions in helium gas at a pressure of 360 mm of mer- 
cury We found that the mobility of the positive 
rons decreased when small traces of other mmpurities 
were introduced into the apparatus, and we inter- 
preted the results as due to an ‘exchange’ pheno- 
menon similar to that observed by Kallmann and 
Rosen in the case of high-speed positive ions On 
this view when a helium ion ‘collides’ with an 
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impurity molecule there 1s a certam probability that 
an electron will be captured from the purity by the 
ion The rmmpurity 10n so formed will not lose its 
charge ın collisions with other helium atoms, because 
the ionisation potential of hehum 1s greater than that 
of any impurity and the speed of the ons m our 
experment 1s much too small to supply the energy 
required for the transition For this reason, a very 
small concentration of impurity is sufficient to change 
eompletely the rate at which the positive charge 1s 
carried through the gas 

In our first experrments we had not sufficient 
control of the purity of the gas to identify the ım- 
purities which gave rise to rons of smaller mobility. 
We have now made experments m a new apparatus 
m helum at 20 mm pressure and have obtained a 
definite example of the exchange phenomenon from 
helium to mercury 

In our method of measurmg the mobihty of ions 
m gases, & peak is obtained in a current-frequency 
curve for each type of 10n present (Fig 1) Curve I 
shows the curve which we obtamed for positive 1ons 
i1 pure helrum in a baked-out apparatus, mereury 
vapour being excluded by lhquid air traps On 
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admitting mereury vapoui to a concentration of one 
part in 30,000 of helium, Curve II was obtained It 
wil be seen that instead of the original single peak, 
two peaks are now present The peak at the higher 
frequency comcıdes in position with the original single 
helium peak and is due to helhum ions which have 
traversed the apparatus without losing their charge 
by interchange to mercury ‘The peak at the lower 
frequency indicates the presence of mercury positive 
ions which have been formed by electron capture 
from helium ions On freezing out the mercury with 
hquid air, Curve I was again obtained Curves III 


—.and IV are for successively smaller concentrations of 


mercury and show corresponding reductions in the 
number of mercury ions Though some of the mercury 
10ns may possibly arise from collisions of mercury 
atoms with metastable atoms of hehum in the 
neighbourhood of the primary source of ionisation, 
the greater number at least must be due to electron 
exchange ‘This was shown by giving the ions a 
longer life before entering the analysing part of the 
apparatus, the relative number of mercuiy ions was 
then found to increase, roughly lmeaily with the age 
of the ions 

These results not only give an illustration of 
electron capture but also afford a method of determin- 
ing the mobility of positive ions, other than those 

helium, moving in helium gas Thus the ratio of 
the"mobihty of a mercury positive ion in helium to 
that of a helium 10n 1n helium 1s 0 55 

Also, by repeating the measurements with known 
munute concentrations of other gases, we may hope 
to determine the target area for electron capture 
presented by their molecules to helium ions of very 
slow speed Experiments on these lines with hydrogen, 
nitrogen, and other gases as impurities are now in 
progress C E POWELL 

A M TYNDALL 
Henry Herbert Wills Physical Laboratory, 
University, Bristol, 
Mar 25 


1 Tyndall and Powell, Proc Roy Soc, vol 129, 1980 


Spectra of the Helium Glow Discharge. 


For some time past we have been investigating the 
cold cathode glow discharge in helium with probe 
wires, for approximately ‘normal’ conditions at a 
pressure of about I mm of mercury The work with 
eathode falls in potential less than 100 volts 1s still 
incomplete, but two cases in which we have been 
able to correlate the spectrum with the electrical data 
are of some interest 

The first concerns the distribution of intensity in 
the arc spectrum (He I) Thuis is well illustrated by 
the behaviour of the lmes at 5016 A and 4713 A, 
the latter being very feeble compared with the former 
in the negative glow, whilst the two are of compar- 
able intensity ın the anode glow From the current- 
voltage characteristics of the probe wires, we find 
that the distribution oi velocities amongst the elec- 
tions 1s not Maxwellian in the negative glow, but can 
be represented fairly closely by the superposition of 
several Maxwellian groups, in a typical instance, the 
temperatures of these were 300,000°, 54,000°, and 
4900°, and the concentrations 8x 109, 5x 107, and 
1x10? per ce respectively In the anode glow, in 
another instance, a single group was present, with a 
temperature of 60,000° From these numbers, we 
can calculate the relative intensities to be expected 
for the lines, from data given by Elenbaas t for their 
intensities when they are excited by electrons of 
definite speeds It can be shown ın this way that 
A5016 would be expected to be about 17 times as 
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strong as A4713 in the negative glow, but only 45 
times as strong in the anode glow, in reasonable 
agreement with our visual estimates Our previous 
conclusion? that electrons with anything lıke the 
full cathode voltage are not present ın at all large num- 
bers under these conditions also receives confirmation 
oso s extremely feeble intensity of the spark line 
À 

The second observation is that Seeliger and 
Mierdel’s suggestion that metastable atoms are 
rapidly destroyed by slow electrons? finds support 
from our measurements, if at least one of the two 
atoms which go to the formation of a molecule He, 
18 initially in such a state It ıs found, as Seeliger 
and Muierdel supposed, that hehum bands appeai 
only in those parts of the discharge where there is a 
considerable concentration of relatively fast electrons 
(with energy greater than 20 electron-volts) and a 
small concentration of slow electrons (with energy 
less than about 1 electron-volt) The kinetics of the 
processes involved are not clear, but the atomue 
proeess comung into play in the destruction of meta- 
stable atoms by slow electrons 1s possibly the converse 
of that which causes the sharp maximum in then 
excitation functions H MeN Cowan 

W L Brown 
K G ExELÉus 
The Queen's University, Belfast, 
Mar 28 
* Zeits f Physik, 59, p 289, 1930 
192 


? Phi Mag, 7, p 17, 192 
* Zeits f Physik, 19, p 230, 1923 





Isostasy. 


Iw scientific literature of to-day dealing with geo- 
physical matters one frequently meets assertions that 
the hypothesis of isostasy is universally established 
Prof He:skanen begins a recent article,! ‘‘ In recent 
years geodesists, geophysicists, and geologists have 
studied extensively isostatic compensation and ıt can 
be considered as a proved fact that isostatic compensa- 
tion prevails, at least in North America (Hayford, 
Bowie), in India (Pratt, Airy, Burrard, Crosthwait), 
etc" I consider this statement far from tiue as 
regards India Pratt and Airy, whose work is pub- 
lished in the Phil Trans Roy Soc (1854-59), had 
only three values of the meridian value of the deflection 
of the vertical on which to base their studies Pratt 
suggested the idea of mountaw compensation, but he 
did not completely satisfy the observational pomts 
Burrard in 1901? did not agree with Pratt’s con- 
clusion, later on, however, in 1918,? by extending 
the scope of Hayford’s isostatic hypothesis to include 
compensation of density anomalies, he was able to 
satisfy the observational data then existent in the 
Himalaya and neighbouring regions by attnmbuting 
appropriate depth to such anomalies Crosthwait in 
19124 wrote ‘‘ Speaking generally, ıt would appear 
that isostatic conditions are much more nearly realised 
in America than ın India”? He had made the necessary 
calculations for the Hayford deflection at 102 latitude 
stations and 18 longitude stations distributed over 
India 

My recollection of the opinion held m 1912 ın the 
Survey of India was that a state of isostasy did not 
exist ın India Later, in 1918, Burrard was inclined 
to think otherwise 

Since 1918, however, the results of observations at 
many more deflection stations have been considered 
(229 latitude, 19 longitude—227 azimuth) We have 
studied these intensively during recent years Mean- 
time the number of pendulum stations has increased 
from 118 in 1918 to 205 in 1930 The form of the 
geoid as traced from the value of deflection has been 
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supported by its accord with the pendulum anomalies 
The conclusions drawn are as follows 5 

(a) That in peninsular India in general, isostatic 
compensation definitely does not prevail An area 
of 100,000 sq mules in the Gangetic Plain shows an 
anomaly ranging from 1000 to 6700 feet equivalent 
surface rock, while north of Nagpur is an area of 
50,000 sq miles with anomaly ranging from ~ 1000 
to — 3700 feet of rock 

(b) That ın Himalayan regions there is some mea- 
sure of compensation, but the total area in which 
adequate observations have been made 1s small 

It 1s entirely wrong then to quote India as a region 
supporting thehypothesisof Hayfordisostasy Isostasy 
may prevail in the Himalaya, as Pratt suggested , but 
1t does not prevail over the remaining portion of India 

J DE GRAAFF HUNTER 
(Director, Geodetic Branch) 
Survey of India, Geodetic Branch Office, 
Dehra Dun, Jan 25 

1 “ Tsostasy and the Figure of the Earth’’, American Journal of 
Science, vol 21, No 121, January 1931 

? Survey of India, Professional Paper, No 5 

3 Survey of India, Professional Paper, No 17 


* Survey of India, Professvonal Paper, No 13 
* Details of all the work are given ın Geodetic Reports, vol 1, 1-5 





Origin of Cosmic Radiation 


THE frequency v of radiation can be deduced from 
its absorption » by means of the well-known formula 
of Klem and Nishimna,! which can be put in the form 

2r Ne4 ( hv ) 
PT mid f mc? 
This gives frequencies which agree well with experi- 
ment up to the frequencies of the hardest y-rays, 
beyond this ıt 1s rmpossible to test it 

The formula supposes absorption to result entirely 
from seatteimg by free elections (N per cubic cm ) 
In deahng with y-radiation, all extra-nuclear elec- 
trons are treated as free, since (in the language of 
classical theory) their period of oscillation is long 
compared with the period of the meident 1adiation 
The nuclear electrons and protons have ‘ periods of 
oscillation’ eompaiable with those of y-radiation, 
and so must not be treated as free, except when the 
incident radiation is of far shorter period than 
y-radiation Cosmic iadiation comes within this 
latter category, whence it appears probable that ın 
deducing the wave-length of cosmic radiation by the 
Kleimn-Nishina formula, N ought to refer to all elec- 
trons, nuclear as well as extia-nuclear, and not merely 
to the latter A second term ought also to be added 
to represent scattering by protons, but calculation 
shows that this ıs entnely msignificant The effect 
of taking the nuclear electrons mto account is to 
double, or more than double, the absorbing power of 
all atoms except hydrogen It increases the absorb- 
ing power of water for cosmic radiation to eighty per 
cent above the value usually calculated 

The following table shows the absorption (per 
metre of water) calculated for the radiation produced 
by the synthesis of ron, and by the annyhilation of 
1, 2, and 4 protons and their accompanying electrons 
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The last column gives the true absorption of the 
two most penetrating constituents of cosmic radia- 
tion, as analysed by Regener? The agreement with 
the figures ın the preceding column 1s probably well 
within errors of observation Although the problem 
is beset by every kind of uncertainty, this agreement 
at least suggests that the most penetrating constituent 
so fai observed in cosmic radiation may originate in 
the annihilation of an a-particle and its two neutral- 
smg elections (the components of a helium atom), 
while the next softer constituent may originate ın the 
annihilation of a proton and its one neutralising 
electron (the components of a hydrogen atom) 
Such an interpretation leaves no room for radiation 
originating in the simultaneous annihilation of two 
protons and two electrons, which would result in a 
unit decrease m atomic number Although this may 
seem surprising at first, ıt accords well with the 
marked differentiation between elements of odd and 
even atomic numbers, with the fact that radioactive 
atoms eject a-particles but never protons, with the 
fact that no atom of atomic weight 2 is known, 
and also, I think, with the general spuit of nuclear 
physics 

These two constituents appear to be far too hard to 
be produced by the synthesis of non, while the synthesis 
of heavier elements would seem to be1uled out by then 
rarity inthe universe If the annihilation of matter 15 
the true origin of the two hardest constituents of the 
cosmic radiation, 1t would seem hkely that these and 
these alone form the fundamental radiation, and that 
all other constituents represent mere softened or 
degraded forms of these No calculation I have ever 
been able to make seems at all fnendly to Millikan's 
suggestion ? that the hardest radiation of all has 1ts 
origin in the synthesis of iron J H JEANS 

Dorking, April 9 

1 NATURE, 122, p 398, Sept 15, 1928 


2 NATURE, 127, p 233, Feb 14, 1931 
? Physical Review, Feb 1931, p 250 





Chemistry of Vitamin B, 


A CHEMICAL study of vitamin B, in a cold aqueous 
extract of commercial liver extract (Eh Lilly, No 343) 
has been made This solution ıs very rich m vitamin 
B>, being effective ın producing good growth in young 
rats on a B, deficient diet, in a daily dose representing 
40-60 mgm of the onginal liver extract 

Picric acid and benzoyl chloride do not precipitate 
the vitamin, nor ıs ıt precipitated or destroyed by 
nitrous acid It ıs not precipitated by flavianic acid 
Neutral lead acetate partially precrpitates the active 
material both at pH 4 6 and 7, while htharge does not 
precipitate ib at all Silver nitrate precipitates the 
bulk of the vitamin Baryta does not precipitate ıb 
either ın an aqueous solution or in à medium of 50 per 
cent alcohol ‘Norte’ charcoal adsorbs the factor at 
the natural pH of the aqueous liver extract (pH 4 6), 
which, however, could not be eluted by acid, alkaline 
or neutral water-alcohol mixtures, or by a dilute 
solution of saponin Three extractions with 30 per 
cent propyl alcohol appeared to extract 16 partially 
with a considerable loss of activity Treatment with 
phosphotungstic acid gives an active precipitate and 
a filtrate with a small degree of activity A combina: 
tion of the two 1s equally unsatisfactory Estezifica- 
tion with ethyl alcohol leaves the bulk of the activity 
in the non-esterified portion, the ester itself being 
almost wholly devoid of activity ^ Trypsin has no 
effect on the vitamin 

On the basis of the present evidence ıt appears that, 
if the vitamin ıs a single chemical entity, 1t 15 prob- 
ably not a base, an acid, or a peptide, but a neutral 
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Embryology: and Evolution. 
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Canadian Hydro-Electric Power Development during 1930. 


By Dr. Brysson CUNNINGHAM. 


oe E remarkable progress which, during recent 


years, has characterised the development of 
natural sources of water power in Canada for the 
generation of electricity and other industrial uses 


continues at an unrelaxed pace, and the two annual 
reports! recently issued by the Canadian Govern- 


ment contain a record of activities during 1930 
which is quite up to the standard of preceding 


years. The present rate of development in round 
figures is 400,000 additional horse power a year, 





water power, as ascertained to Jan. | last. are 
set out in the table on p. 597. They may be 
instructively compared with the corresponding 
statistics at Jan. 1, 1930, which were published in 
NATURE on May 31 last. 

It will be noted that there has been no further 
revision of the total available horse power, which 
still stands at 33.617.500 (ordinary six months' 
How), although the report indicates that, in some 
of the more remote and less explored districts, 





n — m 


Fie. 1.—Cameron Falls development 


and as the aggregate has grown from 31 million 
horse power in January 1924 to a little more than 
6 million horse power in January 1931, it is obvi- 
ous that, roughly, the rate has now been maintained 
for a period of seven years. Taking the compara- 
tive value of coal fuel for power generating pur- 
poses at 51 tons per annum per horse power (the 
most recent estimate), it can be inferred that 
Canada is progressively supplementing hex 
tremely meagre resources in mineral fuel 
equivalent of a supply 21 milli 

coal ner anm 





Nipigon River, Ontario (75,000 horse power), of the Hydro-Electric Power Commission of Ontario. 
(By courtesy of the High Commissioner of Canada.) 
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horse power, of which the bulk has been realised 
in the provinces of Ontario and Quebec, though 
notable progress has also been made in British 
Columbia, Saskatchewan, and New Brunswick. 
Very little change has taken place in Nova Scotia, 
and the other four provinces remain stationary. 
The province of Ontario heads the list of incre- 
ments with 136,000 horse power. The most im- 
Eon item in this total is a tenth unit of 58,000 
1orse power added to the Queenston station at 
Niagara Falls, bringing the aggregate capacity of 
the station, which is the largest in Canada, up to 
the imposing figure of 560,000 horse power. Al- 
most as large an increment is the recently com- 
pleted 34,000 horse power development on the 
Nipigon River at Alexander Landing, a short dis- 
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hand, in conjunction with the Ottawa Valley 
Power Company, the development. of Chats Falls, 


l on the Ottawa River, at a site which lies astride 


the Ontario -Quebec boundary, where, forming 
part of a project for 280,000 horse power, eight 
units, aggregating 224,000, horse power, are being 
installed. Other important schemes have material- 
ised at the Upper Notch station on the Montreal 
River, belonging to the Canada Northern Power 


Corporation; at the Canyon on the lower Abitibi 


River, under the Ontario Power Service Corpora- 
tion, and at High Falls, Michipicoten River, for the 
Algoma District Power Company. 

The Province of Quebec, with an increment of 
122,700 horse power during the year, is a close 
second to Ontario. The additions have been con- 


Fig. 2.—High Falls development, Lievre River, Quebec (90,000 horse power), of the MacLaren-Quebec Power Co, 
» 
(By courtesy of the High Commissioner of Canada.) 


ü tance below the 75,000 horse power installation 
at Cameron Falls (Fig. 1). The Hydro-Electric 


— Pewer Commission of Ontario has at present in 


SUE AND DEVELOPED WATER Power IN CANADA 


— ———— 


Power at 


ney. 'Turbine | 


Installation, 
(h.p.). 


Jrdinary 
Months’ 
'uw (h.p.). 


5,103,500 


630,792 
) 1.049,500 
| 


70,532 
42,035 
311,925 
2,088,055 
2,718,130 
133,681 
114,224 


Saskatchewan ) 1,082,000 
Manitoba 3,309,000 5,344,500 
Ontario . : 5,330,000 6,040,000 
Quebec . . | 8,459,000 | 13,064,000 
New Brunswick 68,600 169,100 
Nova Scotia  . 20,800 128,300 
Prince Edward 
Island . : 
Yukon and N.W. 
Territory . 


3,000 | 5,300 2,439 


13,199 


294,000 | 731,000 


l | 

1 ea "b SA US PR Fee AAA 
f| Totals . — . | 20,347,400 | 33,617,200 | 6,125,012 | 
è Note —" Ordinary Minimum Flow” is based on the averages of 
the flows for the lowest two periods of seven consecutive days in each 
year, over the period for which records are available. ‘ Ordinary 
Six Months’ Flow” is based on the continuous power indicated by the 
flow of the stream for six. months in the year. The actual method to 


L— determine this flow is to arrange the months of each year according 


o the day of the lowest flow in each. The lowest of the six high 
months is taken as the basic month, The average flow of the lowest 


seven consecutive days in this month determines the ordinary six 


months’ flow for that year. The average of such figures for all years 
in the period for which data are available is the ordinary six months’ 


f flow used in the calculation, 
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tributed by five organisations. The MacLaren- 
Quebec Power Company has installed 90,000 horse 
power, out of a proposed 120,000 horse power de- 
velopment, on the Lievre River (Fig. 2), and con- 
templates the construction of a second 120,000 
horse power station near the junction of that 
river with the River Ottawa. The Cedar Rapids — 
Reservoir of 25 thousand million cubic feet capacity 


| has also been brought into commission. The 


Shawinigan Water and Power Company has added. 
a 25,000 horse power unit to the plant at 
Grand'mére and is now supplementing the station 


| at La Gabelle with a 30,000 horse power unit, both 


on the St. Maurice River, farther up which an 
initial installation of 160,000 horse power is in 
hand at Rapide Blanc. Smaller installations have 
been effected by the Lower St. Lawrence Power 
Company and two other concerns. 

The Province of Quebec will receive a consider- 
able augmentation of power in the near future 
when the undertakings of the Beauharnois Power 
Corporation on the St. Lawrence River (200,000 
horse power and ultimately 500,000 horse power), 
the Alcoa Power Company on the Saguenay River 
(260,000 horse power), and the joint development, 
above referred to, of the Ottawa Valley Power 
Company and the Hydro-Electrie Power Commis- 
sion of Ontario, on the Ottawa River, are com- 
pleted. The Saguenay River project at Chute-a- 
Caron is actually at the point of completion. The 
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Beauharnois project was referred to in NATURE of 
Dec. 14, 1929, p. 930, at the time of the inaugura- 
tion of constructional operations by His Excellency 
the Governor-General. It is a most important 
undertaking, comprising an overland canal from 
the St. Lawrence River, 15 mil es In length, 600 ft. 
wide, and 27 ft. deep. The canal will extend from 
its intake at Lake St. Francis to a power house and 
locks at Beauharnois on Lake St. Louis, where a 
direct fall of 83 ft. will be obtained. 


F16..3.—A roostook Falls development, Aroostook River, New Brunswick (11,400 horse power), 
(By courtesy of the High 


of the Maine and New Brunswick Electric 
Commissioner of Canada.) 


Power Co., Ltd, 


The financial commitments in schemes of this 
magnitude are necessarily of a very high order. 
In the aggregate, it is computed that during the 
past year a sum of no less than 80 million dollars 
(say £16,000,000) has been expended on pro- 
grammes of construction at the various centres, 
and it is estimated that a further out lay of 300 
million dollars (£66 1,000,000) will be incurred during 
the next two or three years. More than 11.000 
men are at present employed in actual construc- 


| 


| 


tional work in situ, in addition to a large army of 
operatives engaged at factories and elsewhere in 
producing material and equipments. 

There are many features of interest among the 
lesser underta kings, but space does not permit of 
reference to them. A picturesque view of a rela- 
tively minor development in New Brunswick is 
shown in Fig. 3. 

A substantial part of the Report on the Water 
Power Resources of Canada is devoted to a de- 
tailed account of the various 
ways in which the developed 
power is utilised. The over- 
whelming bulk (85-1 per cent) is 
produced at central electric 
stations for general distribution 
for industrial, municipal, com- 
mercial, domestic, and agricultural 
use. A much smaller amount 
(9:5 per cent) is directly applied 
to the power plants of pulp and 
paper mills ; but this is scarcely 
a true index of the demands of 
this industry, by far the most im- 
portant in Canada, since large 
quantities of electricity are pur- 
chased en bloc from the central 
stations. The balance of 5-4 per 
cent is absorbed in general indus- 
trial undertakings, such as mines 
and mineral reduction works, 
electro-chemical plants, saw and 
timber mills, machine shops, 


pumping plants, and for electric 
railway operation. The total water power installed 
at the present date works out at 617 horse power 
per 1000 of population, and places Canada in an 
outstanding position per capita among water-powgr- 


using countries. The capital so far invest 
estimated almost to reach the startling 
1,390,000,000 dollars, or neazlz £280 02 

t! Report No, 1462: “ Hy j 
Report No. 1474: “ Wat 


Department of the Inte 
Hydrometrie Bureau.) 


Work of the Medical Research Council. 


IMHE Report of the Medical Research Council 
for 1929-30 * indicates as usual the wide range 
of the researches carried out by members of its 
staff or by other investigators, assisted by grants. 
The value of the funds available has been enhanced 
by the collaboration of various public bodies with 
the Council in specific schemes of research and 
by the facilities provided for investigations by 
university and other laboratories. During the 
year, Sir Frederick Gowland Hopkins and Sir 
Charles Martin retired from the Council, and their 
places were filled by the appointment of Sir Charles 
Sherrington and Dr. J. A. Arkwright. 
* Committee of the Privy Council for Medical Research. 


the Medical Research Council for the year 1020-30, 
Stationery Office, 1931.) Pp. 188. 2s. 6d. net. 


No. 3207, Vor. 127] 


Report of 
(London: H.M, 








CLINICAL RESEARCH AND EXPERIMENTAL 
MEDICINE. 


During the year, University College, London, 
established within its Hospital a Department of 
Clinical Research. Sir Thomas Lewis was ap- 
pointed as the first physician in charge of the 
Department on his resignation as a member of 
the ordinary staff of the Hospital. He will 
continue, as before, to give whole-time service to 
the Medical Research Council. At Leeds, Bir- 
mingham, and Aberdeen, steps are being taken 
to provide full-time positions for clinical research, 
At Aberdeen also, the professor of pharmacology 
is to be given charge of beds within the new Royal 
Infirmary, thus reproducing the conditions at 
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Sheffield, where Prof E Mellanby ıs both professor 
of pharmacology and a physician to the Royal 
mary 

Sir Thomas Lewis and his colleagues have 
studied Raynaud's disease they have shown that 
the malady 1s due, as Raynaud thought, to arterial 
spasm, and that the abnormal element in the 
reaction to cold 1s a direct reaction, due to a 
pecuhar condition of the vessel wall, and 1s not 
the result of a reflex through the vasomotor nerves 
In further analysis of the reaction of the body to 
cold, they have shown that after a finger has been 
immersed 1n cold water for 5-10 min , a vasodilata- 
tion occurs which 1s due to an axon reflex in the 
sensory nerves ‘This mechanism plays an um- 
portant part in proteeting exposed areas from 
excessive cooling and subsequent injury 


BIOLOGICAL STANDARDISATION 


The Council plays an unportant part in the 
development of methods of precision for the 
measurement of therapeutic agents which cannot 
be estimated by direct chemical means, m the 
preparation of standards of reference for these 
assays, and in the admimstration of the Thera- 
peutic Substances Act The full value of this 
work is only attamable by international agree- 
ment, for which the League of Nations has set up 
a permanent International Commission on Bio- 
logical Standards under the chairmanship of 
Dr Madsen Dr H H Dale, director of the 
National Institute for Medical Research, ıs the 
British representative on this Commission 

The issues of samples of standards to leensees 
under the Therapeutic Substances Act numbered 
190 500 samples of different substances were 
tested for the authority administering the Act 
A considerable number of these were samples of 
“ sterilized. surgical catgut”, which was added to 
the schedule of therapeutic substances during 
the year A dried antiserum for, and suitable 
toxin of, B Welch have been prepared and are 
available for issue whenever an international 
standard for the former has been defined 

For the past sixteen years, all the toxicity and 
potency tests of samples of novarsenobenzene and 
sulpharsenobenzene have been carried out by 
members of the staff of the Institute The exact 
terms of the test can now be precisely defined and 
standards of toxicity and potency have been laid 
down by international agreement It was there- 
fore found possible during the year to direct 


-. British manufacturers to perform the biological 


tests for themselves, so that the Institute wall 
gain resources of time and material for progressive 
research ın chemotherapy 

A standard for vitamin D m the form of a solu- 
tion of irradiated ergosterol was also made avaal- 
-able during the year and supplied to twenty-eight 
institutions in Great Britam and ın eight other 
countries 


INSULIN 


Except for a few months mmeduately after 1ts 
discovery, the supply of msulm has always ex- 
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ceeded the demand in Great Britain and has 
provided à growing export trade At the same 
time, the home demand has continually increased , 
for example, the consumption in 1930 was four 
times greater than in 1925 But even the present 
consumption corresponds with much less than the 
present number of diabetic patients m Great 
Britain, so far as that can be estimated Agam, 
the proved benefit of mnsulin in the individual case 
is not reflected 1n the death-rates for diabetes as a 
whole, which have remaimed fairly steady since 
1922 Both these facts suggest that insuhm 1s 
being inadequately utilised 

Analysis of the death-rates, however, shows that 
at the earlier ages there has been a reduction since 
the introduction of imsuhn thus the mortahty 
of males less than 55 years of age has been reduced 
by 37 per cent and of females by 21 per cent since 
1923 Above 55 years of age, the death-rate for 
males neutralises the earher decrease and for 
females actually outweighs ıt The increase ıs 
evidently dietetic, since the mortality at these 
higher ages was greatly reduced during the War 
and 1t 1s 1n this type of case that sulin treatment 
1s least frequently used 


NUTRITION AND VITAMINS 


The Council has arranged a trial, among Royal 
Air Force personnel, of the value of regular ad- 
ministration of vitamin A in the prevention of 
colds or other ailments durmg the winter months, 
and, with the co-operation of the medical staff 
of the London County Council, of its usefulness 
m the treatment of infective middle ear disease 
after scarlet fever, and 1n the prevention of danger- 
ous sequele after the common infective fevers 
Prof E Mellanby and his colleagues have con- 
tinued their work on the anti-bmfective action of 
vitamin A it appears to improve the chances 
of recovery ın puerperal fever, and also, adminis- 
tered prophylactically, to reduce the incidence 
and the severity of any infections which may 
develop They have also found that cereals, 
especially the germ, will produce degeneration in 
the spinal cord when the body ıs deprived of 
vitamin A, admunistration of the vitamin will 
brmg about rapid improvement of function 
Vitamin A also prevents the neurological changes 
found ın ' ergotism ’ 

The pure substance carotene has both the growth- 
promoting and anti-infective properties of vitamin 
A, although chemically ıb is an entirely different 
compound Moore has shown that when carotene 
is given to rats, large quantities of vitamin A, 
detected by colormmetric and spectroscopic tests, 
can be found in their livers, indicating that caro- 
tene is converted to vitamin A in the body (see 
Biochem Jour, vol 23, p 1267, 1929 vol 24, 
p 692, 1930) 

Chemical studies of witamin D have been 
continued by Bourdillon and Webster and their 
colleagues The mixed products of the irradiation 
of ergosterol have been fractionated by distillation 
ina high vacuum Partial destruction occurs, but 
a fraction of high activity can be obtained and, 
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women and purified by sapontfication and fractiona- 
tion with solvents (see Biochem Jour, vol 23, 
p 1233, 1929 vol 24, pp 435, 1021, 1930) 


from this, active crystalline products, but the 
potency 1s not high enough to justify the supposi- 
tion that the vitamin is present in pure form 
Evidence has also been obtained that at least one | The crystalline substance has a very high activity. 
other substance 1s formed as a primary irradiation | Gaddum has shown that a relatively simple 
product of ergosterol with the vitamin D polypeptide contammg thyroxine, isolated from 
Vitamin deficiencies have been found to have , the thyroid gland by Harington by treatment with 
effects upon the heart Carter and Drury found | digestive enzymes, 1s as effective as /-thyroxine 
that bradycardia and heart block occurred in | when injected subcutaneously into the rat, but 
pigeons fed on pohshed rice Drury, Harris, and | much more effective than the latter when both are 
Maudsley observed a bradycardia in rats fed on | given by the mouth 
diets deficient ın vitamin B, which differed from 
the former type in being of sinus origin and not | PaTHOLOGICAL RESEARCHES 
due to vagal influence | In conclusion, brief reference may be made to a 
Mackay has found that anemia 1s common in few of the numerous researches of a pathological 
artificially fed, and to a less extent m breast-fed, | or bactenological nature A 1eport by the De- 
infants, and ıs due to a deficiency of won The partmental Committee of the Ministry of Health, 
| 





anemia dimimishes resistance to infection and | on maternal mortality and puerperal fever, with 
retards growth It can be prevented, and the | which the Medical Research Council has been 
morbidity rate simultaneously reduced, by ad- collaborating, has shown that 40 per cent of deaths 
ministering a suitable form of 1ron salt are due to septic infection, 20 per cent to toxemias, 
Miss Durham has now completed a prolonged | and 40 per cent to various accidental causes The 
experiment upon the effects of alcohol on the | prevention of the latter needs the better applca- 
feitihity of gumea-pigs and on their offspring No | tion of known means, our knowledge of the 
deleterious effects whatever were observed the | toxemuas is still mmperfect, but administration of 
litters obtamed from alcoholic parents, or from | large doses of alkals has been found to have a 
therr descendants, were as numerous and as heavy | beneficial effect m the renal complications of 
as those from control matings and showed no ex- | pregnancy Research on the organisms responsible 
cess of still-births or deformities No transmitted | for puerperal fever and on methods of prevention 
defects were observed These results therefore | and treatment 1s being actively pursued, and will 
fail to confirm those obtamed by Stockard and | be assisted by the building of a special block for 
published 1n 1913 septic cases at the new Queen Charlotte’s Hospital 
at Hammersmith 
HORMONES Dunkin and Laidlaw have continued their work 
Dale and Gaddum have investigated the con- | on canine distemper A method has been devised 
tractures of voluntary muscles, deprived of thew | for measuring the progress of antibody production , 
ordinary motor nerve supply, which are elicited | the antiserum will fix complement in the presence 
by stimulating the nerves which cause dilatation | of the virus, vm viro, and the reaction may be a 
of them small arteries The muscles also react, | means of estimating the potency of the virus or 
by contractures, to the injection of chemical sub- | of the antiserum Durable immunity to the 
stances, of which acetylcholine 1s the most potent | disease can be produced by injecting the serum 
It appears almost certain that the nervous stimula- | and the virus at the same time into another part 
tion liberates acetylcholine and that the contracture | of the body, so that the whole process of ammunisa- 
is really due to the action of this substance upon | tion can be performed on a single occasion 
the muscle fibres Eserme enhances the action Dobell has completed some prolonged studies on 
of acetylcholine Matthes has found this effect | the Eniameba histolytica, the cause of ameebic 
to be due to the mhibition of the blood esterase, | dysentery in man The orgamsm can now be 
which hydrolyses 1t maintained indefimtely in artificial culture and 
Drury has continued his work on muscle adenylic | any stage m 1ts life history can be produced at will , 
acid and yeast adenosme both powerfully dilate | 1t can be 1noculated into a macaque monkey and 
the coronary arteries of the heart Adenosine may | the infection eradicated at will by therapeutic 
have a therapeutic value as a vasodilatant, since | means Conditions affecting either host or parasite 
it 18 nontoxic separately, or both, together can therefore be studied 
Marrian has continued his work on the chemistry | ın detail these researches should pave the way 
of oestrm it can be readily extracted with ether | for a really efficient treatment or prevention of 
from acidified urme obtaimed from pregnant | the disease m human beings 


The Paris Observatory. 


T has been decided to close the Paris Observa- | Observatory was initiated, and the present decision 

tory and erect a new national observatory | has been taken mainly on account of the difficulty 

at a cost of £400,000 ın the Durance iegion of | of carrying on observations, due to the prevailing 

Provence, retainmg the old building as a reposi- | atmospheric conditions and to the vibration 

tory for equipment not m use and the many his- | caused by the heavy volume of motor traffic in 
toric struments the Observatory possesses It is | the neighbourhood 

many years since the proposal to remove the Though the decision 1s undoubtedly a right one, 
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many will regret the passing of an institution 
which has played a promment part 1n the scientific 
life of the French capital. Situated about half a 
mile south of the Luxembourg, the Observatory 
was built in the reign of Louis XIV to the designs 
of Claude Perrault, the famous architect of the 
Louvre It was begun in 1667 and completed 
in 1671—four years before the erection of Green- 
wich Observatory—and Dominique Cassi, the 
Italan astronomer, was appointed the first super- 
intendent 

In spite of the eminence of its designer, the 
building was not well adapted for its purpose, 
for as Grant says, “ No means were provided in 
the construction of the building for enabling the 
astronomer to observe the celestial bodies at all 
altitudes, by means of instruments sheltered 
under its roof, nor was it possible to repair the 
omission, on account of the enormous thickness 
of the walls" Neither was its organisation one 
which was likely to lead to the best results Though 
Cassini was appointed 1ts nominal head, no fixed 
sum was set apart to provide for the annual main- 
tenance of the establishment No definite plan 
of observation was drawn up, and the Observatory 
was available for other astronomers desirous of 
prosecuting ther own hnes of study Cassi 
began his observations at the Observatory on 
"Sept 14, 1671, Picard his on July 9, 1673, and 
La Hire his ın 1677 Six years later a mural 
quadrant of 5 ft radius was installed and with 
this mstrument La Hire made meridional obser- 





vations for thirty years Four Cassinis in all 
were successively at the head of the Observatory, 
their combined periods of office extending over a 
hundred and twenty years 

With the nmeteenth century many changes 
were introduced, and the Paris Observatory has 
had a succession of directors whose names have 
become household words From 1830 until 1853, 
Arago was the director, but 1t was his successor, 
Leverner, who became the real organiser of the 
Observatory Newcomb, who stayed 1n the Obser- 
vatory as a guest of Delaunay during the Com- 
mune in 1870, said Leverrier’s work “ was not 
dissimilar to that of Airy at Greenwich, but he 
had a much more difficult task before him, and 
was less fitted to grapple with it" Early in 
1870, Leverrier indeed had become so unpopular 
that he was removed from office , but in 1872, on 
the tragic death of Delaunay, he was 1eappointed 
director He continued to hold office until he 
died in 1877, and for many years his statue has 
stood m the Cour d’Honneur 

The reputation of the Paris Observatory has 
been raised still higher under the régime of 
Leverrier’s successors, Mouchez, Tisserand, Loewy, 
and Baillaud, who, as Newcomb remarked in his 
“ Reminiscences of an Astronomer ”, ‘have known 
where to draw the lne between routine on the 
one side and initiative on the part of the assistants 
on the other" The pages of NATURE have fre- 
quently contaimed notes on the progress of work 
carried out at the Observatory 


Obituary. 


Pror OTTrTo WALLACH 


i Otto Wallach, German chemistry loses one of 

its organic pillars — Hes almost the last to go 
of a great generation which believed ın the serious 
study of materials at the laboratory bench as the 
prime and proper occupation of the chemist and 
could express itself m plain, straightforward, 
honest language, free from illusions and pretence 
The split p and the proton leaning-post have 
changed all that the begmner no longer learns 
even to determine the molecular weight of oxygen, 
although he ıs prepared to discuss the ‘in’ards’ 
of its atoms, analysis ıs a meaningless word to 
hm, he ıs not really to be trusted to analyse 
anything, either by word or deed What was a 
moral science 1s fast becoming mere superstition 
to the majority The example of a craftsman like 
Wallach 1s therefore of special value Devoting 
himself to the study of one of the great groups 
of plant products, the essential oils, he developed 
consummate analytical skill in unravelling Nature’s 
most tangled mixtures, thus laying not only 
foundations for the future study of vital products 
but also contributing largely to the development 
of a most remunerative industry 

Wallach was born on Mar 27, 1847, at Konigs- 
berg, Prussia, he died on Mar 1 Educated at 
a humanistic gymnasium in Potsdam, his un- 
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versity studies were carried on at Gottingen, where 
he came under Wohler, probably a greater chemist 
than his partner, Liebig , Fittig, a most accurate 
but unimaginative worker, and Hubner, a man of 
lesser note, he then spent a term in Hofmann’s 
laboratory mm Berlin After taking his degree in 
Gottingen ın 1869, he passed the winter ın Berlin 
as assistant to Wichelhaus, becoming assistant to 
Kekulé ın Bonn in the spring of 1870 Part of 1871 
was spent ın the Berhn Aktiengesells fur Anihn- 
fabnkation In 1872, he returned to Bonn as 
laboratory assistant He became a Prwat-Docent 
in 1875 and exiraordwarvus ın the following year. 
Thirteen years later, he succeeded Victor Meyer 
at Gottingen 

Wallach’s career therefore was neither adven- 
turous nor rapid He began his work on essential 
ous m 1884 His industry so umpressed the elec- 
tors that, ın 1910, as all good German chemists 
do, he received a Nobel Prize. If an infinite 
capacity for taking pams be the mark of genius, 
he was definitely a genius, if gmagimative power 
and a developed artistic and critical sense be the 
criteria, he was simply a highly competent work- 
man a good cook, able to serve up dish after dish 
m well-garnished form, scarcely a chef of bigh 
degree He was not even a pioneer but took up 
the ball, at a propitious moment, when the develop- 
ment of structural and synthetic chemistry was in 
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full swing and help was coming in from every 
quarter, following it closely, happily aided by the 
Inspired action of men like Tiemann and Baeyer, 
who every now and then gave to 15 a guiding kick, 
he was able to carry 16 forward with ever-growing 
advantage, the score of papers to his record bemg 
ultimately 179 

The first foundations of terpene chemistry were 
laid in France, especially by Berthelot Gladstone 
and Wright were early ın the field here but did 
not get very far In the early ’seventies, Tilden 
and I began to revise and extend the French work 
but the real cause of advance was Tilden's brilhant 
discovery of the beautifully crystalline nitroso- 
chlorides and mnitroso-derivatives of turpentine 
(piene) and citrene We were early convinced 
that the number of isomeric hydrocarbons had been 
greatly exaggerated Wallach began by studying 
wormseed oil but soon passed into our field—with- 
out ever asking our permission, although those 
were days when not all were pirates as now He 
scored his first real success in working with Tilden’s 
compounds It was therefore amusing when, in 
1890, ın a paper in the Annalen he practically 
accused me of having picked his brains when I 
had visited his laboratory shortly before This 
was ın connexion with sobrerol As a matter of 
fact, I had been collecting the material a dozen 
years previously ıt was m this work that Sir 
Wilham Pope’s crystallographic genius first became 
apparent 

If we ask why Tilden, who made so brilhant a 
beginning, did so little afterwards, whilst Wallach 
who had trod in his footsteps did so much, the 
answer 1s that m 1880 Tilden became the head of 
a new school (Mason College) and had ‘ fish to fry ’ 
more important than essential oils Wallach had 


not a few helpers, under the German university 
system The last thng Birmingham cared for 
then was research Tilden had scarce a student to 
work with him his men were under no Ph D com- 
pulsion to attempt original work I was in a like 
position and, at about the time Wallach began, 
had three new laboratories on my hands ın rapid 
succession Still we kept the camphor pot boil. 
ing usefully, so that an English camphor school 
gradually arose, this began by doubting Kekulé. 
Perkin junior’s synthetic terpene work stands 
unrivalled Later English workers in the field 
have given proof that there are still craftsmen 
among us Maybe, ere long we shall have to show 
that not a few of the conclusions of the Wallach 
school are unsound 

Wallach was able to accomplish hus work because 
he was under conditions which were the outcome 
of centuries of loving care for the universities and 
a public belief ın the value of education Here, 
fifty to sixty years ago, even Oxford and Cambndge 
were scarce known to natural science Cambridge 
came fairly rapidly to the fore but Oxford was 
slower Meanwhile schools of university rank have 
been established 1n every considerable town 1n the 
country , perhaps some of us who have contributed 
to this end may prove to have done work of far 
more value than that on essential oils 

Henry E ARMSTRONG 





WE regret to announce the followmg deaths 


Mr T C Cantrill, formerly of the Geological Survey 
of Great Britain, on April 3, aged sixty-three years 

Sir John de Villiers, noted especially for his work 
while in charge of the map room at the British 
Museum and his contributions to geographical and 
historical literature, on April 2, aged sixty-seven years. 


‘ 


News and Views. 


THE Society for the Preservation of the Fauna of 
the Empire performed a great service when ıt per- 
suaded the Secretary of State for the Colonies to 
approve of and support a general survey of the East 
African group of Colonies and Dependencies from 
the point of view of the preservation of wild hfe A 
fortunate choice selected as observer Major R W G 
Hingston, already well known for his natural history 
observations , and after arapid survey of the land, the 
results and conclusions of his tour were presented 
on Mar 9,1 the form of a lecture to the Royal Geo- 
graphical Society Major Hingston had the advan- 
tage of discussing with Government officials and 1epre- 
sentatives of public opinion the problems which face 
the fauna of Africa, and on the basis of these dis- 
cussions and his own observations he has submitted 
for the consideration of H M Government a scheme of 
nine national parks, which, if brought into bemg and 
effectively conducted, would ensure the perpetual pre- 
servation of the fauna of these territornes, without 
undue interference with native rights or economic 
development To anyone familar with the history of 
wild life in Africa, the gradual but constant retreat 
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and. often final extermmation of the large animals 1s a 
commonplace, but surely Major Hingston exaggerates 
when he states that “ great and small, everything 1s 
retreating” The general experience is that cultiva- 
tion of the soil increases the amount of wild life, only, 
the great animals go, and the small things that take 
their place, even 1f they do not become pests, far from 
compensate for the picturesqueness of the departed 


Tar large animals are at the mercy of several dis- 
ruptive forces Of these, man has brought into play 
cultivation of the soil, the demands of special trades, 
and the activities of sportsmen , while Nature threatens 
with epidemic diseases Not only has African wild 
hfe suffered duectly from such diseases, but the sus- 
picion that 16 may harbour or encourage diseases to 
which man ıs subject has concentrated a new warfare 
against 1t, so that last year 20,000 head of game, includ- 
ing 9000 zebra and 2500 wildebeest, were slaughtered 
in Zululand because it was feared that they kept 
alive the tsetse fly with its burden of sleeping-sick- 
ness National parks and game reserves at present 
help to preserve the wild life of Africa, but the perma- 
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nence of the latter 1s uncertain, since their establish- 
ment or dissolution depends simply upon a proclama- 
tion 1n the Joeal Government Gazette, agreed to by the 
Secretary of State National parks, on the other hand, 
are more stable, made by Act of Parliament the 
property of the public for ever, to be utilised for the 
sole purpose of preserving the natural objects within 
them ‘It is the belief ", declared Major Hingston, 
‘of all who desne the perpetuation of the fauna, that 
national parks on this rigid basis should replace the 
fluid reserves" Accordingly, he describes a series 
of mine national parks ranging from South-Central 
Africa to the gorilla territory of Uganda It ıs ım- 
portant that these parks should be created before wild 
life approaches the stage of disappearance Not only 
will delay make them less effective for their prime 
purpose, but also it wil add to the difficulties and 
cost of establishing them 


Or the many inventors fiom whose work has 
gradually been evolved the modern safety bicycle, 
James Starley, the centenary of whose buth occurs 
on April 21, was one of the most successful By his 
improvements, 1t has been said, he rendered bicycles 
and tricycles machines capable of general use, while 
to his perseverance and energy Coventry owes its 
The son 
of a Sussex farme: and born at Albourne, he began 
work on the land at the age of nine and at fifteen 
was a gardener in the employ of the famous marine 
engineer, John Penn, at Lewisham A born inventor, 
he abandoned gardening for mechanics, and first in 
High Holborn and then m Coventry was employed 
on the manufactuie of sewing machines On the 
mtroduction of the French 'boneshaker bicycles 
into Great Britain in 1868, ther manufacture was 
taken up by the Coventry Machinists’ Company, in 
which Starley was a foreman, and by him quickly 
improved Patenting a method of tightenmg the 
wire spokes of tension wheels, in 1870 he brought out 
the “ Anel” bicycle, the first attempt to produce a 
hght all-metal machme, and from this sprang the 
well-known ‘ordinary’ or ‘ penny-farthing’ bicycle 
Starting ın busimess for himself in 1872, he quickly 
gained a reputation for his machines and became 
known as the ' Father of the Bicycle’ He died on 
June 17, 1881, at the early age of fifty years, and was 
buried in the Cemetery, Coventry Three years later, 
a monument was erected in Queen's Road bearing his 
portrait and representations of some of his machines 
His nephew, J K Staley, also made notable ım- 
provements on bicycles, and in 1885, with Sutton, 
brought out the “ Rover” bicycle, which embodied 
most of the features of the present safety machine 


3 


Aw exhibition of British glass and glassware was 
held ın the exhibition hall of Messrs Selfridge and 
Co, Ltd , Oxford Street, London, Aprl 13-18 The 
exhibition was organised by the Glass Manufacturers’ 
Federation in order to indicate to the general publie 
the variety and quality of the products of the glass 
industry The exhibits included artistic glassware 
and fine crystal tableware, glass bottles and jars of 
various shapes and sizes, sheet-glass in different 
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forms and plate-glass from $-inch in thickness to 14- 
inch, glass transparent to ultra-violet hght, and 
glass which excludes about 80 per cent of the heat 
rays The varied range of exhibits of chemical, 
scientific, laboratory, and medical glassware, and of 
fused silica glassware, gave evidence of the remark- 
able progress that has been made ın these branches of 
the indust1y The application of glass m the elec- 
trical industry was illustrated by wireless valve bulbs , 
electric lamp bulbs, which are produced by automatic 
machinery , a 10 kw electric lamp, such as 1s used in 
lighthouses and in aerodrome pilot hghts, photo- 
cells, and neon lights for decorative and publicity 
purposes Two large blocks of fine optical glass were 
shown, and also a polished telescope disc of 24 inches 
diameter Amongst the spectacle lenses exhibited 
were samples of specially computed cataract lenses 
of light weight, and trifocal lenses made by fusing as 
many as six pieces of glass to form the complete lens 
Spun glass, known as glass silk or glass wool, was 
shown :n skeins, and also woven into cloth and mats 
This 1s now being largely manufactured and used for 
heat insulation purposes on boilers and steam-pipes 
It is more efficient than many other substances used 
for this purpose, and, in the form of mattresses 01 
strips, can be easily and quickly applied or removed 





AT the quarterly meeting of the Grand Council of 
the Biitish Empire Cancer Campaign held on April 13, 
the finance report showed that, including the grants 
approved at the meeting, the Campaign had now 
subsidised research centres and independent reseaich 
wolkers, since its inception, to the extent of £157,000 
Apart from this, a sum of more than £500,000 had 
been subscribed and is being admunistered by the 
branches and affiliated organisations of the Campaign 
throughout the British Empire On the recommenda- 
tions of the Executive Committee, the Grand Council 
approved the following grants £2500 to the Cancer 
Hospital (Free) for its general research work, together 
with an additional sum of £500 to meet the expense 
incurred by the Research Institute by the appoint- 
ment of 1ts bio-chemist, Dr J W Cook, £650 for one 
year to St Mark's Hospital, City Road, and £2500 to 
St Bartholomew’s Hospital For the sixth year in 
succession, the Grand Council renewed the grant of 
£680 to the Medical Research Council towaids the 
upkeep of the Radon Centre at the Middlesex Hospital, 
which supplies a number of organisations with 1adon 
for scientific experimental investigations Prof W § 
Laza1us-Barlow was elected to fill the vacancy in the 
five nominees of the Campaign on the Scientific Ad- 
visory Committee, the other five members of which 
are nominated jointly by the Royal Society and 
the Medical Research Council The Grand Council 
acceded to the request that the Glasgow Royal Cancer 
Hospital should be affihated officially to the British 
Empire Cance: Campaign 


Tux *' Unusual Ice Foimation " deseiibed by Piof. 
A Morley Davies in NATURE for Mar 7, p 3410, has 
also been recorded by Mr W B Alexander at Reigate 
on the morning of Jan 2,1931 The latter formation 
consisted of a pencil-shaped column of ice 32 ın high 
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and $n in diameter, rising vertically from a glass 
bowl about 4 in in diameter and containing nearly 
21n of water A similar phenomenon, illustrated by 
a very fine photograph, was described by Mr Basil 
Longley, of Crawley, Sussex, in the Meteorological 
Magazne for March 1929, and there are probably 
other descriptions extant In all these cases the 
method of formation was probably along the lines 
deseribed by Prof Davies Mr Longley explains ıt 
as follows ‘the water froze rapidly on top, and 
when the expansion took place underneath, the sur- 
face 1ce broke (this can be seen) and owing to the 
continumg pressure of the water expanding, ıt gradu- 
ally oozed out, freezing asit came ‘There was a tiny 
hole up the centre of the column which justifies this 
theory " The volume of Mr Longley's column was, 
1oughly, one-hundredth of the 1ce ın the bowl, of Mr 
Alexander’s about one-sixtieth, and of Prof Davies’ 
(if 16 was sold) about one-fifteenth , the expansion of 
water in freezing 1s about one-tenth, but the formation 
of the columns could not begin until a fair thickness 
of ice existed on the surface The order of magnitude 
is approximately correct, but the formation evidently 
requires a high degree of cohesion between the ice and 
the sides of the bowl, as well as certain definite con- 
ditions of temperature, thus accounting for its rarity 


A NEW record for a long distance fhght in a hght 
aeroplane has been set up by Mr C W A Scott, who 
left Lympne aerodrome on April 1 and arrived at 
Darwin, ın the Northern Territory, Australia, on 
Apnl10 His time for the journey was 9 days 3 hours 
40 minutes, thus beating Air Commodore Kingsford 
Smith's time for the same flight last autumn by about 
nineteen hours Mr Scott’s machine is a Gipsy Moth 
light aeroplane, specially fitted with fuel tanks carrying 
about a third of a ton of petrol, and the engine 1s a 
de Havilland 120 hp Gipsy II, the same pattern as 
that used by Kingsford Smith Tts cruising speed 15 
about mnety mues an hour According to a long 
communication from Mr Scottin the Tumes of April 11, 
his course was from Lympne across Europe to Belgrade, 
on to Aleppo, then to Baghdad, Gwadar in Baluchistan, 
Karachi, Calcutta, Rangoon, Singapore, Bima, and 
then across the Timor Sea to Bathurst Island and 
Darwin His longest day was 15 hours 45 minutes, 
covering 1450 miles, and total flying time and distance, 
109 hours 50 minutes and 10,450 miles That the 
aeroplane successfully withstood the strain of this 
fight must be very gratifying to the designers and 
makers of both engine and machine, while the flight 
itself 1s a noteworthy feat of personal endurance and 
skill 


IN a paper read before the New York Electrical 
Society on Maz: 19, Dr Goldsmith discussed what 
he calls the “ new musıc of electric vibrations" He 
illustrated ıt by a novel device called the electric 
carillon, which can send out bell tones louder than 
any bell ın the world A series of small steel chimes 
not unlike those of a household clock are struck by 
little electric hammers actuated by a keyboard similar 
to that of a piano The sounds thus produced are 
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the steel chimes create small electrie currents in 
devices like the ‘ pick-up’ used in electric gramo- 
phones ‘These feeble currents are amplified millions 
of times by vacuum tube amplifiers and can be 
clearly heard ın the largest concert hall or for miles 
round a church tower by means of giant amplifiers 
The operator of the electric carillon not only con-^ 
trols the notes to be played but also can vary the 
volume of the tone to any desired extent Dr 
Goldsmith beheves strongly ın the future of electric 
music In his opinon, the musical artist of the 
future will become more and more indispensable 
The physical limitations which now weigh heavily on 
great artists will be largely reduced The number 
of notes which the musician can play per second will 
not be hmited by the speed of his fingers ‘Tones 
of any origin can be made to resemble those of any 
desired instrument by electrical methods Each 
musician will be able to play not only the melody 
but also will be able to make ıt sound as 1f produced 
by any type of instrument The new electzic music 
will gradually evolve a new type of composer capable 
of utilising to the full the capabilities of emotional 
expression contained in electe music Dr Gold- 
smith also demonstrated the ‘ theremin’, an electric 
musical instrument which is operated by moving 
the hands backwards and forwards in front of ıt It 
is called the theremin, after its inventor, a Russian 
physicist 


In the Engineer of Mar 27, Mi H J Shepstone 
gives an account of the progress made with the scheme 
for supplying Palestine with electricity, generated in 
the valley of the River Jordan — Inits passage from its 
source ın Mount Hermon to the Dead Sea, the river 
has a fall ot no less than 3000 ft, and ıt discharges 
more than 5,000,000 tons of fresh water into the 
Dead Sea daly The entire scheme includes the 
provision of three hydro-electric plants, the first of 
which has just been completed This station 1s situ- 
ated at Jisr-el-Mujameh, some seven miles south of 
the Sea of Gallee For the storage and contiol of 
the water two dams and two concrete-lned canals 
have been constructed and the first two units of 
8000 h p each have been installed 1n the power-house 
When the demand warrants it, two other units will 
be installed, while later on a second power-house 
wil be buit at Abadieh and a third at Jisir Banah 
Yakoub, which le respectively south and north of the 
Sea of Galilee Transmission lines will connect the 
hydro-electric plants with three fuel power-stations at 
Jaffa, Haifa, and Tiberias, and ın the near future, ıb 1s 
hoped, every city, town, and agricultural settlement 
will be able to obtain electrical energy 


Smut diseases, bunt of wheat in particular, are 
responsible for considerable loss of grain in England, 
and the illustrated bulletin (No 24) recently issued 
by the Ministry of Agriculture entitled “ Cereal 
Smuts and their Control" should prove of great 
benefit to the farmer The symptoms and mode of 
infection of these diseases ın wheat, barley, and oats 
are described, and methods of control, fairly simple 


only audible a few ches away but the vibrations of ; to carry out and of moderate cost, are given in detail 
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» Attention 1s directed to the necessity for distinguish- 
ing between ' covered’ and ‘loose’ smuts for where- 
as in the former, contamination with the fungus Is 
on the outside of the grain only, m the latter tho 
infection Is internal, and the appropriate methods of 
control are accordingly different in the two cases 
For prevention of * covered? smuts, of which bunt in 
wheat 1s an example, treatment or * pickling’ with for- 
malin (1 pint of 40 per cent formaldehyde to 40 gallons 
of water) 1s recommended as preferable to the older 
method of steeping o1 spraying with copper sulphate 
Ihe advantages afforded by a dry type of treatment 
are obvious, and mention 15 made of recent successful 
trials of powder-pickling with copper carbonate 
The control of ‘loose’ smuts offers a much more 
difficult problem, as external appheation of a fungi- 
ede is useless Steepmg the grain in hot water 
appears to be the only known remedy, but the tem- 
perature necessary to kill fungus 1s very close to that 
fatal to the gram, so that the method 15 attended with 
considerable difficulty Copies ot the bulletin may 
be obtained trom tho Muustry of Agriculture, 10 
Whitehall Place, London, SW 1. Puce 5d post free 


PRELIMINARY reports on the work of the expedition 
of the Royal Anthropological Institute to Kharga 
Oasis, organised and led by Miss Caton-Thompson with 
Miss E Gardiner as geologist. justify the choice of 
this httle-explored area as the seene of the past 
season’s Work, and hold out strong hopes for the 
future Thanks to the co-operation of Lady Bailey, 
and with the permission of the Egyptian and British 
Governments, an aeropiane and air- photography 
were at the disposal of the expedition for a period 
of two weeks By this means and with the addi- 
tional assistance of camel transport, it was pos- 
sible to examine the area thoroughly, and points 
of aichwological mnportanee were maiked down for 
future seasons’ investigations In addition to the 
work of reconnaissance, the history of the springs of 
the floor of the oasis was investigated ‘This brought 
to light a deeply buried Mousterian culture of special- 
ised type, showing affinities with cultures m Algeria 
and Tumsa Another notable find was extensive 
flint workings, extending for some miles along the edge 
of the Kharga Scarp, the second only of its kind to be 
found in Egypt A short account, with illustrations, 
of the results appeared in the Tames of April 13 


THE Polar Record, of which the first number has 
Just appeared, 15 a modest journal which it 15 proposed 
to publish twice a year from the Scott Polar Research 
Institute at Cambridge (price Is) It 1s to be the 
official organ of that institute, and though at present 
merely a record of news ot exploration in polar 
regions, 1b 1s hoped gradually to extend 1ts scope 
The first number starts well and should be full of 
interest to that small but growing group of explorers 
and students of polar regions News ıs given of Nor- 
wegian work in Svalbard, Russian m Franz Josef 
Land and Northern Land, and German, British, Amer- 
ean, and Danish in Greenland ‘There are also some 
details of American, Norwegian, and British work in 
the Antarctic, where unportant discoveries have been 
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made dunung the last few months The number 
concludes with a short bibhography of recent polar 
books 


THE issue of the two index numbers of Scrence 
Abstracts completes the physics and the electrical 
eugineering sections ot volume 33 (19380) More than 
200 periodicals are abstracted by 76 abstractors, most 
of whom are specialists m the particular braneh of the 
subject with which they deal The physics volume 
has 4165 abstracts of average length 0 267 page, and 
230 pages of index , the electzical engineermg volume, 
2037 abstracts of average length 0 282 page, and 134 
pages of index The volumes are essential m every 
library consulted by physicists or electrical engineers 
Who desire to keep themselves up-to-date 


AT the annual meeting of the Gilbert White Fellow- 
ship held on Apul 11, Su John Russell was elected 
president and Piot E J Salisbury and Piof W H 
Wagstaff were elected vice-presidents 


X WEVXORIAL fo Admual of the Fleet Sir Henry 
Jackson. which has been placed m the “crypt of St 
Pauls Cathedral, was unveiled. and dedieated on 
April 13 It 15 in the form of a tablet, recording the 
principal posts he held and 1eterring to the services he 
rendered to the Navy Nu Henry. scientifie work 
was deseribed m an alticleim N àTURL of Jan 11, 1930 
His chiet work was a pioneer investigation into. prob- 
lems connected with the transmission of signals by 
wireless telegraphy, a piece of research inspired. by 
some experiments by Su Jagadis Chunder Bose on 
coherers Under Sir Henry’s personal supervision, 
this type of communication was installed throughout 
the Navv 


AT the annual election of office-bearers ot the Royal 
Philosophical Society ot Glasgow, on Mar 25, the 
followimg officers were elected President Prof 
W R Scott, Vice-President Di J W French, 
Hon Treasurer Su John Mann, Hon Librarian 
Di J Kmght, Hon Auditors Mi John J D 
Hourston and Mi James A French, Acting Secretary 
Di James M Macaulay During the session, Sir 
Donald MacAlister, chancellor of the University of 
Glasgow , Su C V Raman, professor of physics m 
the University ot Calcutta, and Prof F O Bower, 
emeritus professor of botany in the University ot 
Glasgow. were elected honorary members of the 
society 


ACCORDING to a notice issued (in Latin) from the 
Vatican City on Mar 15 the Pontifical Academy of 
Serences (Nuovi lancer) 3s inauguiatmg the broad- 
casting of notes and mformation on mathematics 
and the experimental sciences and their applications 
In general, the language used will be Latin, but for 
notes referring to investigations or discoveries the 
authors own language may be employed, and for 
matters of great importance other languages may be 
utilised A general invitation to supply material for 
this purpose 1s expressed, and all communications 
submitted will be considered by a committee of the 
Academy Notes giving the results ot scientific work 
should consist of about 300 words, and items of 
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information of about 100 words Communications 
should be addressed ‘‘ Pontificia Academia Scientiarum 
Comitatul pro Nuncio Radiophonico, Citta del 
Vaticano ”’ 


AT a meeting of the Council of the Royal College 
of Surgeons on April 10, the Jacksonian Prize for 1930 
was awarded to Mr Edgar S J Kung, of the University 
of Melbourne, for his essay on “The Pathology of 
Ovarian Cysts and its Bearing on their Treatment" 
A certificate of honourable mention for an essay on 
the same subject was granted to Wilfred Shaw, of St 
Bartholomew’s Hospital The John Hunter Medal 
and Triennial Prize for 1928-30 was awarded to Mr 
Layton, of Guy's Hospital, foi his contributions to 
otology and foi his valuable services to the museum, 
particularly m connexion with the Onodi Collection 
The Walker Puze for work on the pathology and 
therapeutics of cancer for 1926-30 was awarded to 
Sir G Lenthal Cheatle The Cartwright Prize foi 
1926-30 was awarded to Mr F W Broderick foi his 
essay on “The Etiology, Pathology, and Treatment 
of Chronic General Periodontitis (Pyorrhea alveolaris)” 


THe twenty-first annual May Lecture of the Institute 
of Metals will be given on Wednesday, May 6, by Mr 
Wilham B Woodhouse, engineer and manager of 
the Yorkshire Electric Powe. Company, on ‘‘ The 
Progress of Power Production” Tickets for the 
lecture may be obtained from the Secretary of the 
Institute of Metals, Members’ Mansions, Victora 
Street, London, SW 1 The autumn meeting of the 
.lnstitute of Metals 1$ to be held in Zurich on Sept 
13-18 by kind invitation of the Schweizerische 
Verband fur Materialprufung The evening of Sept 13 
will be devoted to the formal opening of the meeting, 
addresses of welcome by the inviting body, and the 
Autumn Lecture, to be given by Mr U R Evans, on 
“Thin Films on Metals in Relation to Corrosion 
Problems" ‘The mornings of Sept 14 and 15 will be 
devoted to the reading and discussion of papers, whilst 
for the afternoons visits have been provisionally 
arranged to works in Zurich and its neighbourhood 
On Sept 18 the main party will divide, one part gomg 
to Biel to visit a watch factory and leaving for 
England in the evening, whilst the other will go via 
Lotschberg to visit the new aluminium alloys rolling 
mills at Chippis-Siders, in the Rhône Valley From 
Chippis the party will either return to London via 
Lausanne or Geneva, or proceed via the Simplon to 
Milan to take part in the International Foundry 
Exhibition and Congress, which continues at Milan 
until Sept 27 The first congress of the New Inter- 
national Association for Testmg Materials is being 
held at Zurich during the week preceding the Institute 
of Metals meeting 


WE have received from Messrs A Gallenkamp and 
Co , Ltd , Sun Street, London, E C 2, their catalogues 
of electrochemical apparatus and colorimeters (Lists 
No 80c and No 92) In the former will be found 
hsted apparatus for electro-analysis, the electrometric 
determination of hydrogen ion eoncentrations, and 
the measurement of conductivity of electrolytes Am- 
meters, voltmeters, galvanometers, and thermostats 
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aie included In the section on hydrogen ion con- 
centration, a useful summary 1s provided of the use 
of the hydrogen electrode, with descriptions of other 
types, including the quinhydrone and glass electrode 
In the second list, numerous types of both simple and 
more complicated colorimeters are detailed, including 
two modern patterns of the Lovibond tintometer The 
catalogue gives a good 1dea of the range of instruments 
of this type which are at present on the market, and 
should be of use to biochemists and physiologists 


A SHORT but useful list of scientific journals and 
transactions of learned societies has just been issued 
by Messrs Oppenheim and Co (Rare Books), Ltd, 
3174 Fulham Road, S W 10 In several cases com- 
plete sets are offered for sale 


LIBRARIANS ancl otheis interested 1n the Far East 
should obtain a copy of Catalogue No 534, “ Oren- 
talia’’, just issued by Francis Edwards, Ltd, 83 
High Street, Marylebone, W1 Particulars of up- 
wads of 1000 works are given 1n ıt 1elating to Burma, 
Ceylon, China, the East Indian Archipelago, Formosa, 
India, Japan, Korea, Persia, Siam, Tibet, and general 
works 


A Goop catalogue (No 364) of second-hand books, 
upwards of 2000 in number, has just been published 
by Messrs W  Heffer and Sons, Ltd, Petty Cury, 
Cambiidge It ranges over the subjects of agriculture, 
botany, anthropology and ethnology, chemistry and 
chemical technology, mathematics, physics and en- 
ginee1ing, physiology, anatomy and medieme, zoology 
and biology, and is strong in journals and other 
publications of learned societies 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —A senior 
secretary in the Matriculation and School Examına- 
tions Department of the University of London-— 
The Principal (“MSE”), University of London, 
South Kensmgton, SW7 (Apul 25) A master 
under the Education Department of Southern Rho- 
desia to teach physics and chemistry at the Boys’ 
Haigh School, Umtah—The High Commissioner for 
Southern Rhodesia, Crown House, Aldwych, W C 2 
(Aprl 30) A chef inspector of smoke nuisances 
unde: the Government of Bengal—The High Com- 
missioner for India, General Department, India House, 
Aldwych, W C 2(April30) Two fellows ın psychiatry 
at the London Child Guidance Clinic, 1 Canonbury 
Place, N 1—The Secretary, Child Guidance Council, 
7 Buekingham Palace Gardens, S W 1 (May 2) An 
assistant lecturer in chemistry at the Liverpool Central 
Municipal Technical School—The Director of Educa- 
tion, 14 Sir Thomas Street, Liverpool (May 2) An 
assistant lecturer 1n physics at the University College 
of North Wales, Bangor—The Registrar, University 
College of North Wales, Bangor (May 16) A director 
of the Rubber Research Institute of Ceylon—The 
Chairman of the Board of Management, Rubber 
Research Scheme, Peradeniya, Ceylon (May 30) A 
lecturer m tinctonal chemistry and dyestuffs at the 
Mancheste: Municipal College of Technology-——The 
Registrar, College of Technology, Manchester (June 5) 
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Research Items. 


Daggers with Inlaid Handles —In Ancient Egypt, 
1930, No 4, Sir Flinders Petrie, referring to the recent 
ciscovery m Palestine of two examples of the dagger 
having a metal handle cast m one piece with the blade 
and bearmg a plate of mlay on each side, reviews a 
number of examples of the type which have come 
into view, ın various countries These he places in 
six classes (1) The butt handle, of the simplest type, 
with a slight curve at the end and the inlay space 
shallow and long It begms about 2000 pc near 
Behistun and ıs found at Nmeveh and Ras Shamra 
(2) The pommel type, begms with the butt getting 
wider as in Egypt, the distinct pommel appears m 
the south-west of the Caspian, the fully developed 
pommel ıs on a dagger of Apepa III (1600 B c ), the 
subjects are embossed on electrum plates Thuis type 
belongs to North Syria and was brought to Egypt 
by the Hyksos (8) The encased handle, begins with 
the deep settmg of the handles as from Kasbek, 
Caucasus, about 600 Bc The examples point to a 
prunitive type of pierced bone handle The encased 
inlay passed into a form hke that of the deeply winged 
palstave (4) To give the best grip to the handle for 
an upward thrust, a cusp was raised, giving the thumb 
and finger a more secure hold A preliminary form 
appears in Hyksos times It was a development of 
the tang made in shovel form to insert in a separate 
handle (5) The wide blades with cross-head handles 
are western The mlay ıs riveted on An example 
of about 1400 Bo is from Korinth, others from 
Knossos, Ven, Cuma, and Terni (6) The falehion 
(khepesh, the thigh), of eastern origin, an example 
from Diarbekr, of 1300 8 c, has an inlay handle with 
the name of Hadadnirari, and another of the time of 
Rameses II from Tell Retabeh 


Samoan Culture —A detailed and exhaustive 
analysis of the material culture of Samoa by Te 
Rangi Hiroa (P H Buck) appears as Bull 75 of the 
Bernice P Bishop Museum of Honolulu The sum- 
mary of conclusions drawn is that canoes with top- 
sides or planks jomed by right-through lashing 
associated with the rectangular house with wall posts 
and wall plate erected before the prmezpal rafters 
were put up, the bow and arrow, slings, and such 
games as dart-slinging, bowling with dises, and string 
figures constitute an early culture which spread over 
the whole Polynesian area Certain culture-traits 
such as the marae, stone figures, upright drums, and 
the nose-flute passed into eastern Polynesia without 
affecting Samoa ‘The striking features distinguishing 
Samoan culture from the general culture of eastern 
Polynesia are the arched houses and the flanged-plank 
canoes Special efforts resulting m improved technique 
are closely 1elated with class distinetions Building and 
tattooing obtained their highest remuneration from 
the higher classes and these crafts were used to accentu- 
ate class distinction The builders’ guilds had more 
set rules than they had im eastern Polynesia The 
Samoan system demands instant payment and immedi- 
ate provision of food, as agamst the usual Polynesian 
system of reciprocal labour Samoan matezial culture 
18 uninspied 


Experimental Studies of Dengue —Dengue is an 
acute, but benign, fever of 2-7 days duration and 
prevalent in the east In the Phihppmes, the disease 
has recently been the subject of investigation by 
Majors J S Simmons and J H St John, of the 
Medical Corps, and Captan F H K Reynolds, 
Vetermary Corps, US Army (Philippine Jour Ser, 
vol 44, 1931, p 1) The disease is caused by a 
filterable virus, and 1s transmitted by mosquitoes of 
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at least two species ın the Philippines, Aedes egypti 
and A albopcius It ıs shown that 5-10 infected 
mosquitoes convey the disease just as well as 150 
The mosquitoes to become infected must bite the 
patient during the first two days of illness, but they 
do not transmit until twelve or more days later 
It 1$ probable that one attack of the disease con- 
fers a lasting immunity Attempts to prepare pro- 
phylactic vaccines were unsuccessful Attempts to 
transmit the disease to a number of animals failed, 
but evidence was obtamed that two Philippme 
monkeys may act as reservoirs of the virus, and may 
be factors in the spread of dengue A prolonged 
study of the blood during the course of the disease 
was made An outstanding feature is a remarkable 
diminution in the white corpuscles at the height of 
the fever to one-half the normal or even less 


A Bird Census in California —Slowly increasing 
numbers of bird-counts emphasise the variable size 
of the populations of areas of different character 
there may be an average of less than a pair of birds 
to the acre in some places, and in others so many as 
fifty-four pairs—both these record areas happen to 
be in the United States of America A new region 
m Cahfornia—the Lassen Peak Region—has been 1m- 
tensively studied by Joseph Grinnell, Joseph Dixon, 
and Jean M Lmsdale, and among the many interest- 
ing observations in their 500-page monograph appears 
a census of the birds (Um Calsfornia Publ Zool, 
vol 35, 1930) The count covered an area of 61 acres, 
searched daily at all hours of the day for 16 days 
in June, during the breedmg season Twenty-four 
breeding pairs were established there, not quite four 
to the acre Nether casual nor regular visitors to 
the checked area from other areas were mcluded 
The authors consider that the average population of 
the whole Lassen Region 1s over-represented in the 
selected area, and from ‘ time’ censuses and memory 
Impressions they would place the general average at 
not more than one breeding pair to the acre. The 
results of the systematic study of the birds them- 
selves suggest that where mdividuals of a particular 
species are sparsely distributed and the habitat 
greatly interrupted, the chances for developing and 
perpetuating local population strains are better than 
In an area of contrary nature The mammals and 
reptiles of the Lassen Region, as well as the birds, 
give many apparently good cases 1llustratmg this point. 


True's Beaked Whale 1n the Hebrides —An example 
of this very rare whale was stranded on the Outer 
Hebrides in January, and has been described by 
A C Stephen (Scottish Natu alist, 1931, p 37) The 
length of the whale was 17 ft 6 m , and the head, 
which 1s now 1n the Royal Scottish Museum, possesses 
the single pair of teeth, set at the extreme end of the 
lower jaw, which 1s a leading character of the species 
Only twice before has this whale been found in British 
waters, on both occasions on the west of Ireland, and 
two further records, from the east coast of the United 
States of America, complete the known appearances 
of one of the most elusive of whales 


Spiders of Porto Rico -—The three parts of the work 
of this title recently issued (T^ ans Connect Acad Arts 
Sez, 80, 1-158, 159-335, 1929 31, 1-191, 1930) re- 
present the result of Prof A Petrunkevitch’s stay as 
visiting professor to the University of Porto Rico 
during 1925-26 The spiders of the island are in- 
creased from 74 to 174 species ın 100 genera, one 
genus and 72 species are new, and all are very fully 
cdesc11bed, with the help of 562 detailed diagrams A 
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new uesaneodohdesnbinstheuppsanosobaspider e vcvessiievever au. detanicia, Manin UAI S AS of deseribing the appearance of a spider's 
leg is introduced as being more accurate than words 
lıke ‘stout’ or ‘slender’ This consists in expressing 
the breadth of the patella as a percentage of the united 
length. of tibia and patella, and 1s known as the ' tibial 
mdex’ ‘Thus, for a pholeid the index is 2, for a 
theraphosid it ıs 13 A promised discussion of the 
Porto Rican fauna as compared with that of the other 
islands and of the clues as to its origm and evolution 
is eagerly anticipated 


Echinoderm Oogenesis —L A Harvey (Proc Roy 
Soc , vol 107, 1930) discusses the cytology of oogenesis 
m Antedon and Asteras The chief difference noted 
is that in the oocyte of the former genus, a yolk 
nucleus ıs present, but not ın the oocyte of Asterias 
Yolk appears in both under the influence of the Golgi 
apparatus, which consists of scale-hke dictyosomes 
visible ın the living egg in Antedon but not in Astervas 
The mitochondria are early scattered ın the cytoplasm 
and are present in large numbers Ib is suggested 
that they are concerned in the synthesis of yolk from 
raw materials ın the cytoplasm Fat arises as mmute 
droplets scattered among the yolk spherules , neither 
Golgi apparatus nor mitochondria are concerned in 
their appearance ın the cell 


Observations on Tetrarhynchids —Prof Th Pintner 
(Sez Akad Wiss Wien, Mat -natururss Klasse, 139 
Bd, 7 Hft, 1930) gives an account of the anatomy 
and systematics of some little-known tetrarhynchid 
cestodes, with keys to the genera and species, and 
adds observations on the movements of the young 
encysted forms In the fiesh hver of the teleostean 
fishes Lepidopus and Brama, the young worm hes 
motionless m the cyst , but as soon as the liver begins 
to decompose, movements m the head region begin 
Apparently only chemical or temperature strmuli will 
provoke these movements, for rough handling with 
& preparation needle produces no contraction The 
author suggests that a stumulus would be provided 
m the alimentary tract of the final host (an elasmo- 
branch) when the liver 1s m process of digestion and 
would cause the larva to strive to free itself from the 
cyst The paper is illustrated by 73 figures 


Researches on Diatoms —Miss 8 M Marshall and 
A P Orr contmue ther valuable researches on 
diatoms m their latest paper “ A Study of the Spring 
Diatom Increase m Loch Stnven"' (Journal of the 
Marine Biological Association of the Unrated. Kingdom, 
16,3, 1930) Experiments with diatom cultures and 
sea-water samples were carried on at the same time 
as the general studies During the three years 1926, 
1927, and 1928, this increase was almost wholly due 
to Skeletonema costatum, which 1s able to grow within 
wide temperature hmuts There were very few other 
diatoms, and animals were scarce The pH value and 
oxygen content rose and the phosphate fell with the 
increase ın numbers of diatoms It was found that 
temperature is not the direct cause of the begmning 
of the increase, but the density of the water which ıs 
influenced by the temperature ıs important, because 
1t determines the amount of vertical mixmg The 
vertical currents, besides brmgmg up the nutrient 
salts, carry the diatoms from the surface layers, where 
there 1s much hight, to the deeper waters, where in 
winter and early spring there 1s not enough hght 
for photosynthesis to balance respiration With the 
lengthening of the days and better weather conditions 
the depth at which photosynthesis may take place 
mereases Regarding hght intensity, 16 1s shown that 
in Loch Striven the date of the spring diatom mcrease 
is apparently decided chiefly by the total light, which 
depends both on length of day and intensity 
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Crossing-over in Tetraploid Primula sinensis — An 
interesting paper by Miss D de Winton and Prof 
J B S Haldane (Jour Genet, vol 24, No. 1) 
makes a comparison of the linkage relations in the 
diploid and the autotetraploid Prumnula sinensis 
Three factors are considered—S, which converts pm 
to thrum, B, which converts red flower to magenta, 
and G, which produces green stigma and ovaiy, in- 
hibiting red Only S 1s fully dommant when present 
in one dose in the tetraploid Sıx of the seven pos- 
sible types of hnkage between these three factors 
in the tetraploid have been studied ‘The intensity 
of linkage is about the same as in the diploid, but, 
unlike the diploid, there 1s no significant difference in 
the linkage-on the male and female side ‘The results 
agree well with theory, notwithstanding that Darling- 
ton (in the same number) has found numerous 
meiotic irregularities in the 4n form No evidence 
was obtamed of crossing-over between more than two 
chromosomes of a set at one time, nor of two chromo- 
somes going to the same pole ‘after crossing-over. 
The results to be expected ın the offspring of the 
different types of tetraploid zygote when selfed, 
with oi without crossing-over, are given in a useful 
table 


* Collapse ' in Australian Timber —C Sibley Elliot, 
assistant seasoning officer of the Austrahan Division 
of Forest Products, has an interesting paper in the 
Journal of the Council for Scientific and Industrial 
Research, vol 3, No 4, upon the occurrence of 

‘ collapse ' during drying of Austrahan timbers ‘This 
is entirely different from the normal shrinkage and 
swelling of timber with changmg water content 
Shrinkage 1s associated with an approach of the 
fibres towards one another as the timber dries, and 
cannot be prevented ‘Collapse’, on the contrary, 
involves the actual breaking down of many of the 
microscopic tubular elements in the wood, and it 1s 
frequently accompanied by considerahle distortion 1n 
consequence ‘Collapse’ occurs m several of the 
Australian eucalypts to a considerable extent, n 
Austrahan-grown timber ıt occurs mamly in the 
young outer wood or m wood fiom the upper part of 
the tree It may occur when the water content of the 
wood is still relatively high (more than 80 per cent), and 
has been attributed by H D Tiemann, of the Forest 
Products Laboratory, Madison, USA, ‘to the stresses 
set up withm the wood by the continuous films of 
water in drying wood when air is unable to enter. 
Whilst shrinkage of wood 1s mevitable as moisture 
content changes, the collapse can be corrected and 
permanently removed by the prolonged action of 
steam after the timber has been previously dried to 
a moisture content of 10-12 per cent This process, 
under the name of ‘reconditioning timber ', has been 
successfully adopted under commercial conditions in 
many large-scale plants 1n Australia 


Paleozoic Diatoms —An illustrated account of 
diatoms found in deposits of Carboniferous and 
Permian age ıs given by D Vito Zanon (Mem Accad. 
Scenze, I Nuovi Lwcew ser 2, vol 14, 1930, p 89). 
Some sixty species are recognised, most of which are 
identified with living forms 


The Atlas Mountains —In the Screntsfic Monthly for 
February, Prof H C Lawson discusses the origin of 
the Atlas mountains of Morocco They have the char- 
acteristics of a youthful range, with narrow valleys, 
sharp ridges, and peaks The torrential streams 
flow 1n trenches far above the base-level of erosion. 
Features such as these cannot have survived from 
the time of the Alpme uplift, and Prof Lawson argues 
that the Atlas have undergone a rejuvenation His 
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reading of the evidence, which he details in full, 
is that at the end of the Eocene the Alpme uplift 
gave 11se to what he calls the Alpine Atlas, on the site 
ot the geosynelme which occupied part of the area 
ot the submerged peneplain that succeeded the Her- 
eynian mountains By the end of the Tertiary period 
the Alpine Atlas had been reduced to & past-mature 
hil range and the surrounding country to a penc- 
plam Then came the rejuvenation which led to the 
present Atlas This was due to two movements a 
broad aichmg which uplifted the peneplam to about 
1200 metres, and a sharp orogenic upthrust between 
marginal faults The degradation of the upthrust 
mas» and consequent loss of load induced further 
rise by isostatic adjustment The depressions flank- 
ing the range are explamed as due to sinkmg of 
material in compensation for loss of load on the range 





The Atlantic Earthquake of 1929 —T'wo interesting 
papers on the earthquake of Nov 18, 1929, by D 8 
McIntosh and Dr J H L Johnstone appear in the 
Transactions of the Nova Scotian Institute of Science 
(vol 17, pp 213-222, 223-237, 1930 See also the 
letter by Prof J W Gregory m Naturr, vol 124, 
pp 945-946, 1929) The cable breaks all occurred 
from lat 39° 29’ to 45° 6’ N and long 52° 10’ to 
57° 56’ W , that 15, within. an area of about 60,000 sq 
miles, 1n. a Ime with the old submerged portion of 
the St Lawrence uver The depths at which the 
cables were broken range from 44 to 2934 fathoms, and 
the officers m charge of the repair work found no 
difference from the charted depths greater than those 
that might be due to errors in sounding In many 
cases, the broken cable ends were found buried m mud 
or gravel The ends appear as though the cable had 
been cut by a dull pair of heavy scissors, except at one 
spot (in lat 43? 277N, long 56° 13’ W ) where " the 
eable was found broken up in short lengths and 
the core twisted 10und the sheath The wires of the 
sheath were bent back on themselves two or three 
times, wound around the core, and the latter twisted 
about the heavy galvanised steel sheath " From 
seismographie evidence, the epicentre 1s estimated by 
Messrs Hodgson and Doxsee to he im lat 44 5' N, 
long 55° 15’ W, which 1s nearly that obtained from 
the times of arrival of the sea-waves at Halitax and 
the Newtoundland coast 


Variations of the Solar Constant and Terrestrial 
Weather -Dr € G Abbot, in a paper entitled 
‘Weather dommated by Solar Changes" (Siith- 
soman Miscellancous Collections, vol 85, No 1) con- 
tinues his studies of variations of the solar constant 
and theu influence on terrestrial weather He finds 
that periods of mereasing oi decreasing solar radia- 
tion are followed by changes ot pressure and tempera- 
ture at Washington These changes are irregular and 
differ considerably m difterent months, but those 
following imereasing 1adiation are, on the whole, 
opposite to those followmg decreasing radiation, 
suggesting that though difficult to understand, they 
are probably real 
mnvestigating the solar constant for periodicities , 
by a graphical method lengths of 8, 11, 25, 45, and 68 
months are found, the combination of which repro- 
duces the onginal curve with reasonable aceuraey 
The monthly mean temperatures at Washington toi 
the period 1918-30, corrected for annual variation, 
are then analysed for the same periodicities and the 
results with the addition of a terrestrial period of 
18 months, are combmed to form a curve not unlike 
the original It should be remarked, however, that 
Dr Abbot does not pomt out that the phases of the 
periodicities of temperature at Washington have no 
definite relation to the phases of the corresponding 
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solar cycles Moreover, if the 18-month periodicity 
1s omitted, the calculated temperatures have a corre- 
lation of oniy 0 36 with the observed figures, so that 
they cannot be said to be “ dommated’” by solar 
changes, and the relationship will have little value 
for forecasting 


Lubrication and Viscous Flow —Several investi- 
gators of luoricating oils have found that, when such 
oils are allowed to flow for some time through capıl- 
lary tubes of mternal diameter of 0 3 mm, tho tubes 
become clogged in a few hours This eloggmg has 
generally been explained as due to the orientation and 
adsorption of the polar constituents of the oil by the 
walls of the tube, and in the first Report of the Lubri- 
cation Research Committee, Sir Wiliam Hardy ex- 
pressed the opinion that none of the liquid between 
two solid surfaces 15 free unless 1t 15 at least 5 x 10-4 
cm from each surface The January issue of the 
Journal of Research of the U S. Bureau of Standards 
contams a paper by Dr R Bulkley giving an account 
of his measurements of the flow of oils through capil- 
lary tubes, which have been carried out with the 
support of the Research Committee on Lubrication of 
the American Society of Mechanical Engineers to test 
whether this adsorption by the walls takes place He 
finds that when the oils are filtered through porcelain 
before entering the capillary tube, they show no signs 
of clogging even m tubes of 11 x 10-4 cm diameter 
He considers that the evidence pomts more in the 
direction of slipping of the oil at the wall, or, 1f there 
1s any increase of the viscosity of the oil near the wall, 
that imnerease does not extend more than 0 02 or 
0 03x 10-4em from the wall 


Free Radicals —-Conant, Small, and Taylor m 1925 
showed that haloehromie (coloured) salts of triphenyl- 
carbinol and related substances are reduced by power- 
ful reducing agents in appropriate solutions with the 
formation of the tree radical (for example, triphenyl- 
methyl) A sunilar result would be expected in re- 
gard to the cations of the triphenylmethane dyes, 
except that the resulting free radical would probablv 
be even less stable ın acid solution than triphenyl- 
methyl In the February Journal of the American 
Chemacal Society, Conant and Bigelow show that these 
expectations are confirmed by experiment The 
followmg general reactions are assumed, in which 
R’ is the dye cation and M? the titanous, vanadous, 
or chromous iron used in reduction 

(1) R* : MÆR (free radical) + M* 7, 

(2) 2R.=:R-RK (‘ethane ), 

(3 2R Ht —HH (‘ methane ") 4 Rs, 

(4) 2R —R, (Clichibabin compound) 

Reactions (1) and (2) are reversible and 1apid , (3) 
and (4) are irreversible The products of reactions 
(2), (3), and (4) were isolated in the case of malachite 
green and g-dimethylamino-tuiphenvlearbinol In 
order to isvlate the associated free radical (‘ethane °), 
advantage was taken of its relative msolubility in 
aqueous solutions of pH 3 The solutions absorb 
oxygen very rapidly, as much as 89 per cent of the 
amount required for peroxide formation being taken 
up by the crude dried material The nomenclature 
used m (41) 15 based on the analogous formation ot 
p-benzhydiyl-tetraphenylmethane trom — triphenyl- 
methyl, first observed by Chichibabin, although the 
structures of the dimers obtamed, romerie with the 
*ethanes', have not been established Their em- 
puieal formule show them to be dimolecular reduc- 
tion produets ot the cations The action of vanadous 
or chromous chloride on the keto-ehloride of Michler’s 
ketone 15 similar to the reduction of salts of the 
diphenyl earbmols The electrochemistry of the re- 
actions 1s to be studied 
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The Invention of the Sewing Machine. 


N Mar 8, M Hernott, the former premie of 
France, unveiled a monument at Lyons to 
Barthélemy Thimonnier, the inventor of the sewing 
machine ‘Thimonnier apphed for his first patent ın 
collaboration with Auguste Ferrand, of the School of 
Mines, St Etienne, on. April 12, 1830, and the erection 
of the monument was the outcome of the celebration 
last year of the centenary of that event The com- 
memoration which took place in Pars m May last m- 
cluded meetings ın the Conse1vatoire national des Arts 
et Métiers, the Sorbonne, and elsewhere, a record of 
which is contained in the February Bulletin de la 
Société d'Encouragement pour l'Industrie nationale, 
which also contains a biographical sketch of Thimon- 
nier by M Am Matagrin, of Lyons 
Born at l'Arbresle, ın the department of the Rhône, 
on Aug 19, 1793, Thimonnier attended school in 
Lyons and, after an apprenticeship, set up as a Journey- 
man tailor at Amplepuis, where he first conceived the 
idea of sewing by machinery | Removing in 1825 to 
St Étienne, he lived m the rue des Forges, where he 
made a sewing machine, and, with the assistance of 
Ferrand and others, not only secured 8 patent, but 
also in the summer of 1830 formed a company ın 
Paris for the construction of machines By 1831, no 
fewer than eighty machines had been made, but a 
mob destroyed them all, and for a time nothing more 
was done  Thuunonnier, howevei, continued all his 
hfe to devote much time to his invention, taking out 
other patents, and with Magnin forming anothei 
company, but without reaping any adequate rewards 
He died a poor man, on Aug 5, 1857 The sewing 


machine by then had claimed the attention of many 
other inventors, but at the Pairs Exhibition of 1855, 
Prof Wills, of Cambridge, reporting on the machines 
exhibited, said that Thimonnier’s machine had served 
as a type fo1 all modern sewing machines 

Thimonniei’s sewing machine was a chain-stitch 
o1 single thread machine, ın which the needle, having 
a notch neai the point, left a loop beneath the material, 
thiough which the next stitch passed, but the 
machines developed by subsequent inventois were 
lock-stitch machines, m which one thread ıs fed by 
the needle, which has an eye, and another thread 1s fed 
by a shuttle Thousands of patents have been taken 
out ın connexion with such machines, but ıt was the 
work first of Ehas Howe and then of Isaac Merritt 
Singer in the United States which brought the sewing 
machine into general use and provided the people 
of every nation with a simple, reliable machine at a 
reasonable price 

There was a great deal of litigation between the 
early inventors, and the example of a Thimmonnier 
machine ın the Science Museum was one used during 
the tnals in the United States If to Thimonnier 
the invention brought nothmg but disappointment 
and anxiety, others were moie fortunate, and Howe 
and Singer both amassed great wealth Though he 
died, as he lived, a simple workmg man, Thimonnier 
to-day 1s remembered as a benefactor of his country, 
and the tablet marking the site of his house in St 
itienne and the monument at Lyons will for a long 
time recall his gallant struggle against adverse 
conditions 


The Climate of Sweden.* 


SN EDEN hes in the region of prevailing south- 

westerly winds that blow along the margin of the 
nearly permanent area of low barometric pressure 
centred near Iceland It appears from certain wind- 
roses, given on pages 52 and 53 of Axel Wallén’s work, 
that it ıs only ın the south—in Gotaland—that there 
18 a general predominance of south-westerly winds 
m the surface layers of the atmosphere approaching 
that which ıs to be found ın the British Isles Else- 
where, effects due to the distribution of land and 
water, and to the contours of the land, modify the 
general drift from the dominant quarter ‘Thus, 
along the eastern coast, both ın January and July, the 
wind tends to follow the trend of the coast-hne and 
therefore blows most fiequently from southerly or 
northerly directions 

The mountains that cover so laige a part of Scan- 
dinavia greatly alter the effects of the moist Atlantic 
winds on the Swedish climate In the absence of such 
mountains, the climate would probably more neaily 
resemble that of Denmaik there would not be the 
great contrasts that exist between the very wet 
western uplands and the dry eastern coastal region 
The heavy precipitation in the west leaves so much 
less moisture for cloud formation when the winds of 
the troposphere follow their usual course towards Fin- 
land and Russia, this is one of the factors that makes 
possible the wonderfully sunny summer chmate of the 
eastern lowlands and of the 1slands off the east coast 
Students of British weather a1e familiar with this dry- 
ing process, which acts powerfully in eastern Scotland 
and north-east England during spells of westerly wind 
These general facts come to light in the course of a 
careful reading of Axel Wallén's work, but there 


* The Climate of Sweden By Axel Wallén Statens Meteorologisk- 
Hsdrografiska Anstalt Nr 279 B 65 (Stockholm, 1930 ) 200 kr 
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is perhaps a tendency for a rather too ngid separa- 
tion of the climatic factors This tendency makes 16 
haider for the reader to get a grip of the broad facts 
of Swedish climatology, and to remember them, than 
would otherwise have been the case, the absence of 
an index and table of contents increases the readez’s 
difficulties 

On the whole, the manne: ın which the different 
sections are handled is orthodox More than usual 
attention 1s given to hydrology and matters of practi- 
cal importance for the economie use of the abundant 
potential energy of the heavy rain and snow of the 
mountainous regions The snowfall ıs of use, not only 
as a supply of water when ıt melts, but also, when 
lying, for the transport of felled timber by sledge to the 
commercial waterways The seasonal and annual 
variations of the total rainfall have their usual mport- 
ance, 1n. so far as they affect the flow of water 1n the 
livers Sweden’s extensive lakes, which occupy more 
than 8 per cent of the whole country, act as reservoirs 
capable of sto1ing the surplus of an extra wet season 
It 1s not mappropriate in the case of a country so 
dependent economically upon the potential energy of 
rainfall to find that these various matters occupy 30 
pe: cent of the space devoted to a discussion of climate 
There ıs a very instructive map (p 61) to which the 
reader’s attention may be directed This shows the 
distribution throughout Sweden of water power, in 
lilowa:ts per square kilometre, for average conditions 
of waterflow 

Readers of this work who are not famılar with the 
physical and other features of Sweden will appreciate 
the very clear maps among the first few pages These 
show the major and minor political divisions, the 
contours, the distribution of the different types of 
forest, facts relating to the late glacial epoch, and 


- 
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details of theprimeipalmriverbasims Another excellent 
point 1s the :nelusion of a short discussion on inwaid 
and outward radiation This subject ought not to be 
neglected 1n the discussion of any climate and least of 
all in the case of one referring to a country placed in 
such high latitudes as to show very great seasonal con- 
trasts In the extreme north of Sweden (lat 69°) the 
sun is never less than 2° below the horizon 1n the middle 
of the winter Even in the south (lat 56°) the solar 
elevation at that season does not exceed 104° Inthe 
middle of the summen, on the other hand, a large part 
of Sweden enjoys perpetual daylight In the early 
summer, the average amount of cloud in the eastern 
lowlands falls below anything known 1n Great Britain 
and, ın the islands off the east coast, reaches the low 
figure of 40 per cent m June When the long day 1s 
considered 1n relation to these facts, no surprise will be 
caused by the statement (p 12) that the mean dua- 
tion of sunshine at Jokkmokk (lat 66° 36’) in June 
exceeds that of Madiid or Rome in. the same month 

In sympathy with the large annual variation of solar 
radiation, temperature shows great seasonal contrasts 

At Karesuands (lat 68° 27’) the mean temperature for 


Afforestation Programmes of the 


[^ a recent number of NATURE (Feb l4, p 255) 
attention was directed to the organisation known 
as the New Zealand Timber Growers’ Association, of 
New Zealand This body consists of a series of 
independent private companies engaged in afforesta- 
tion work as a purely commercial proposition, with 
funds subse1ibed by the publie on ordinary share- 
issue terms These companies have no connexion 
with the official New Zealand Forest Department , 
but ıt is already apparent that they will eventually 
own by fa: the largest area of artificially formed 
plantations in the islands Contrasted with the 
operations of these companies, already discussed 
in the note referred to, the Annual Report of the 
Director of the N Z State Forest presents the Govern- 
ment forestry position, which ıs equally satisfactory 
On the subject of afforestation work, the Report 
states ‘‘ New Zealand possesses the largest area of 
State-owned and State-planted forests in the Empune 
The State-owned indigenous forests as at March 3lst, 
1930, consisted of over 7 million acres The State 
Softwood Plantations, ın round figures, at the same 
date, covered 253,600 acres The total area planted 
during the 12 months prior to the date mentioned 
was 56,630 acres For the current year a further 
54,629 acres was programmed for, which would bring 
the total of New Zealand’s State Softwood Plantations 
at this present date to a figure approximating 308,000 
acres In the yea: ended March 31st, 1929, the State 
planted 60,635 acres altogether ” 
A contrast is then made with similar work in 
eat Britain The Forestry Commission in England, 
it ıs pointed out, planted to the end of 1929, 140,000 
acres of softwoods, ‘“‘ while the planting programme 
is 23,000 acres per annum, so that New Zealand. 1s 
well ahead of the Mother Country, and furthermore 
would be justified at the present time in claiming 
world-leadership ın annual softwood plantings under 
the State’? Full credit may be given to the New 
Zealand authorities for the efficient manner in which 
they are dealing with this problem , but any attempt 
at rivalry in the rate of afforestation or 1n programmes 
with that sole end ın view between the Dominion and 
(ueat Britam is most strongly to be deprecated 
Many things must govern annual planting programmes, 
and the delicate and important operations of thmning, 
once the young woods have reached the size for these 
operations, annually increase ın amount and demand 
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(50° F ) higher than that for 





July ıs about 28°C 
January 

Figs 6 and 7 are among the most interesting in the 
book ‘The former gives graphs of the radiation re- 
ceived at the outer limit of the atmosphere in each 
month in latitudes 55°, 60°, 65°, and 70°, similar graphs 
showing how much of this reaches the earth’s surtace 
when the sky 1s free from cloud, a graph of the radia- 
tion actually recerved at Stockholm, taking into con- 
sideration the amount of cloud, 1s also shown In fig 7 
this graph of inward radiation at the ground for Stock- 
holm 1s compared with that of outward radiation at 
the same place The outward radiation has, of course, 
much the smaller annual variation The comparison 
shows that from the beginning of October to the end 
of March the outward exceeds the inward radiation, 
and that the reverse 1s true during the rest of the year 
On the whole year it would appear that there is a 
gam The reader may be referred to recent papers 
by Dr G C Simpson, Director of the Meteorological 
Office of Great Britain, for a moie general discus- 
sion of this subject, which 1s by no means free from 
pitfalls E V NEWNHAM. 


New Zealand Forest Department. 


the closest attention Too often in the past have 
annual afforestation programmes been pressed on, to 
the neglect of the necessary thinning work in the 
young created woods, for which either the funds or 
the necessary labour were deficient or absent 

The commercial planting companies have planted 
a total area of about 220,000 acres, the species being 
Pinus insignis, redwoods, Panus ponderosa, and 
poplar Thus State plantings plus the planting 
of these afforestation companies now total approxim- 
ately 500,000 acres, last year’s total plantings being 
somewhere in the 1egion of 100,000 acres 

Since the commercial planting companies are 
wholeheartedly devoting themselves to new affoiesta- 
tion. work, ıt will be hoped that the Government 
Department is not losing sight of the important 
indigenous forests There may be quite valid reasons 
for embarking upon a large programme of plantations 
of exotics in a country-—in parts of our Empnue we 
know that such valid reasons exist-—but all expeii- 
enced foresters hold strongly to the belief that ın the 
long run few exotic plantations can compete in value 
with the indigenous forest of a country 

It ıs a well-established fact that the planting of 
large blocks of exotics, often as pure woods, leads to 
the danger of attacks of pests, whether insect or 
fungus This factor has not been overlooked in 
New Zealand Research work in forest biology has 
been placed on a good basis by the linking up of the 
research forces of the State Forest Service, the 
Department of Scientific and Industrial Research, 
and the New Zealand Timber Growers’ Association, 
under the direction of Dr David Miller, with whom 
is associated Dr Marsden A number of research 
stations under the ægıs of the State Forest Service 
have been established throughout the Dominion, 
the forestry schools ot the University of New Zealand 
making contributions to the scientific side of afforesta- 
tion Amongst studies on the commercial side of 
forestry, investigations into the strength of struc- 
tural timbers are being carried out, and an extensive 
economie pulpwood survey 1s in progress with the 
object of establishing pulp and paper mulls in piorms- 
ing localities 

It 1s of mterest to note that Australia continues 
to absorb practically the whole of the timber exports 
of New Zealand, but, the Report says, ' enquiries 
from the United Kingdom continue to increase ”. 
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University and Educational Intelligence. 


LoNDoN —Appheations for grants fiom the Dixon 
Fund, for assistance in scientific investigations, must 
be received before May 15 by the Academic Registrar, 
University of London, South Kensmgton, SW 7 
Those for grants from the Thomas Smythe Hughes 
Fund, for assistance in medical research, must be 
received by the Academic Registrar not later than 
May 15 


OXFORD —The recommendations of the committee 
appointed to consider and report on the provision of 
library facilities ın Oxford. have been embodied in a 
decree to-be promulgated in Congregation on May 7 
The recommendations include, as already noticed in 
NATURE of Mai 28, p 498, the enlargement of the 
Radchffe Scientific Library by the addition of a new 
wing 


ST  ANDREWS —The Senatus Academicus will 
confer the honorary degree of LL D on the following, 
among others, on June 26 Si James Hopwood 
Jeans, Dr G M Robertson, professor of psychiatry 
in the University of Edinburgh, Rev Alfred Young, 
formerly fellow of Clare College, Cambridge, rector 
of the parish of Birdbrook, Halstead, Essex, dis- 
tinguished for his mathematical work 





UNDER the will of the late Mr John McMaster, of 
Harbledown, near Canterbuiy, who died on Feb 10, 
the Ayrshire Education Authority will recerve £300 
a year for the establishment and maintenance of 
bursaries or scholarships to be known as “John 
McMaster Bursaries”, tenable at the Universities 
of Edinburgh or Glasgow, and open to boys educated 
at Girvan Secondary School whose parents are 
in necessitous circumstances, and the Governors 
of Simon Langton Boys’ School, Canterbury, £350 
a year for the establishment and maintenance 
of scholarships to be known as “John McMaster 
Scholarships ", tenable at the Universities of Oxford. 
Cambridge, Edinburgh, or London, to be awarded to 
boys of that school 


THE Educational Travel Association is arranging 
& summer holiday course in the methods of regional 
survey and in open-air geography, i Norway The 
fiords, the subarctic tableland, and the eastern valleys 
round Oslo will be visited The party will sail from 
Newcastle on Aug 8 Particulars of the itinerary 
may be obtained by sending a 2d stamp to the honor- 
ary secretary, E T A, “Noddfa”, Wistaston, Crewe 
(or, c/o Cheshire Traiming College, Crewe), who will 
supply an illustrated booklet and map, and a pro- 
gramme of excursions to glaciers and various land 
forms, as well as to the Norwegian open-air museum, 
Viking ships, and Amundsen’s unique collection of 
Eskimo tools, clothing, and kayaks Instruction m 
field work m the open-air sciences will be given to 
members of the party desiring 16 


THE League of Nations Union, 1n co-operation with 
the American. School Citizenship League, has again 
arranged a prize essay competition open to both 
British and American schools Prizes of 75 dollars, 
50 dollars, and 25 dollars, known as the Seabury 
Prizes, are offered for the best essays in each of the 
following sections (1) Open to all pupils 1n public 
and. secondary schools m the British Isles, on “ What 
Subjects ın the School Curriculum aie Best Adapted 
to Show the Interdependence of Peoples?" , and (2) 
open to all students ın teachers’ trammg colleges and 
university training departments, on * The Influence 
of Intellectual Co-operation m the Promotion of 
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World Friendship ” 
3000 words and must be wiitten on one side only 
of paper with a margin of at least one inch, must 
reach the League of Nations Union, 15 Grosvenor 
Crescent, S W 1, not later than J uly 1 and should 
bear the writer’s name, age, school, and home address 


A LIST of international fellowships for research, 
compiled by the International Federation of University 
Women and published in pamphlet form, gives par- 
ticulars of many hundreds of stipends available foi 
advanced study and research ın countries other than 
the stipend-holder’sown The first and largest section 
relates to fellowships available only to nationals of 
one country Among other interesting items in this 
section are 42 American-German exchange scholar- 
ships and about 170 Hungarian scholarships tenable 
in Vienna (40 to 56), Rome (40 to 46), Beilin (35), 
Great Britain (14), and elsewhere Great Britain’s 
place 1n this section 1s a large one and so 1s Sweden's 
Section IT contains fellowships open to students from 
more than one country or irrespective of nationality 
These are almost exclusively provided from British 
and American sources Appended 1s a list of nimeteen 
prizes open for international competition Copies of 
the pamphlet can be obtained, price ls 3d post free, 
from the British Federation of University Women, 
Crosby Hall, Cheyne Walk, London, S W 3 





Birthdays and Research Centres. 


April 11, 1863 —Mr Henry Batrovr, F RS, curator 
of the Pitt Rivers Museum, Oxford 


I am at present investigating the stone 1mplements 
of the Tasmanians, their technique and the culture- 
status which they suggest 

The scientific classification of primitive musical 
instruments and the determination of the geographical 
dispersal of related and analogous types would be a 
useful undertakmg Primary classification must be 
based upon the exact method or mechanism whereby 
the sound 1s initiated , the means whereby the notes 
may be varied bemg of secondary mportance In 
the new edition (fifth) of “ Notes and Queres on 
Anthropology ", pp 295-308, I have suggested a 
scheme of primary grouping, as an aid to descriptions 
and diagnosis of types of mstruments Accurate 
description of the various means adopted for the pro- 
duction of the vibrations causing sound are required, in 
order to arrive at a satisfactory phylogenetic classi- 
fication of musical instruments, and to enable the 
distribution of particular types to be mapped out 


April 23, 1858 —Prof Max PrawNcx, For Mem R S : 
professor of mathematical physics m the Uni- 
versity of Berlin 


Die theoretische Physik ist durch die Quanten- 
theorie etwas ın Unordnung geraten Sicher ist, dass 
von den bisher allgemem angenommenen Grundsatzen 
mindestens emer geopfert werden muss, um die 
ubrigen aufrecht erhalten zu konnen Dies voll. 
kommen klarzustellen ist eine der wichtigsten Auf- 
gaben der nachsten Forschung | Soweit ich sehe, gehort 
zu den Satzen, welche unter allen Umstanden beizu 
behalten sind, die Voraussetzung emer volkommenen 
Gesetzmassigkeit ın allen physikalischen Vorgangen , 
dagegen zu denjenigen, welche fallen gelassen werden 
mussen, die Voraussetzung, dass der gesetzliche Ablauf 
emes Vorgangs dargestellt werden kann mittelst emer 
Zerlegung desselben m seme raumlichen und zeitlichen 
Elemente Es ist also der Begriff der Ganzheit, der 
wie auf dem Gebiet der Biologie so auch auf dem der 
Physik emgefuhrt werden muss, um die Gesetzlichkert 
der Natur verstehen und formulieren zu konnen 


Essays, which must not exceed - 
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Societies and Academies. 


LONDON 


Geological Society, Mar 18—O H  Schindewolf, 
On the septal development and the genotype of the 
coial genus Petrara Munster The author, by show- 
ing that the genotype of Petraia 1s a synonym of 
Petiara 1adzata Munster, restricts the name to the 
Upper Silurian species The Devonian species belong 
to Po&ta’s genus Alleynza Petrara, which ıs well 
characterised by its conical shape, deep calice, ex- 
ternal ornamentation, ariangement of the septa, 
and, m normal specimens, by the absence of trans- 
verse tissue, has not been found outside Bavaria 
W B R King A fossiliferous limestone associated 
with Ingletonian Beds at MHorton-in-Ribblesdale, 
Yoikshire The paper deals with an exposure of green 
felspathic grits with associated calcareous rocks in 
the railway cutting south of Horton-m-Ribblesdale 
station The problems of general stratigraphy are 
discussed There ıs much evidence of a general nature 
to suggest that although the limestone 1s undoubtedly 
of Ashgilhan age, the grits with which 1 1s associated 
must be considerably older Calcareous matter occurs 
in two forms in the cutting, first, as the infilling 
between the gut blocks of a breccia, and secondly, as 
a crystalline fossiliferous limestone apparently inter- 
bedded with the grits A detailed study of the lime- 
stone, however, shows that 1t 1s essentially of the same 
o1igin as the calcareous part of the breccia, since 1t 
contains angulai fragments of grit and occasional 
flakes of roughly-cleaved green mudstone of a type 
exactly like the Ingletoman of the neighbourhood 
The fossils show no signs of distortion by cleavage 
It 1s suggested that this 1s another case of a * Nep- 
tunian dyke ' 


Linnean Society, Mar 19 —M Bernhauer and H 
Scott  Abyssiman Staphylnide systematic report 
and mtroduction, with biogeographical and ecological 
1emarks Dr Bernhauer enumerates 123 species, 
only 11 of which had been recorded from Abyssinia 
before, while 56 are new to science The affinities of 
the Staphylmide under review are mainly African, 
but there is a small proportion of Palearctic species 
or related forms Among many kinds of environ- 
ment, special attention was paid to dead stems of 
tiee-Euphorbias (Ewphorbwa abyssinica) and of 
tree-Lobehas (Lobelia Rhynchopetalum), and species 
apparently peculiar to these habitats were found 


Society of Public Analysts, Aprill —R C Frederick 
Carbon monoxide poisoning its detection and the 
determination of the percentage saturation m blood, 
by means of the Hartridge reversion spectroscope 
The instrument 1s capable of giving a quantitative 
determination of very small percentages of carbon 
dioxide ın a minute quantity of blood The author 
has been unable to confirm Haldane's conclusions on 
nitrogen monoxide hemoglobm, the 1eversion spectro- 
scope showing that the nitrogen monoxide hzemo- 
globin spectrum 1s quite different from that of carbon 
monoxide hemoglobin —H M Mason and G Walsh 
Experiments on the hardness of fats A simple 
apparatus has been devised in whieh the weight 
required to drive & plunger into the sohd cake of 
fat of standard thickness under standard conditions 
is measured The results of the hardness test have 
also been used to establish the identity of fats and 
to detect adulteration -—B S Evans A new piocess 


for the determination of small amounts of bromude | the blue, 


in chloude Bromides are rapidly and completely 
oxidised by chromic acid in the presence of sulphure 


No 3207, Vor 127] 


NATURE 





613 


acid, preferably of 8-9 N stiength, whilst chlorides 
remam untoiched The hberated bromme 1s con- 
veyed by means of a current of air into an absorption 
flask containing standard arsenious oxide solution and 
some sodium bicarbonate, and the excess of arsenious 
acid 13 titrated with standard 1odine For determin- 
ing small percentages of bromides in chlorides, the 
bromine 15 first absorbed ın a tube contaming 0 5 per 
cent sodium hydroxide solution, and this solution 1s 
then treated with one or two drops of saturated 
sulphur dioxide solution, then with dilute sulphuric 
acid and chromic acid, and the determination com- 
pleted as deseribed —S G Walton and R G O'Brien 
The use of bromine as a reagent 1n the determination 
of alkaloids The thalleioquin reaction for quinine 
has been made quantitative, the excess of bromine 
being removed by aeration, and the coloration com- 
pared with that given by standard solutions An 
10dometrie development of the method enables quinine 
to be determined ın the presence of other alkaloids 
The bromme compounds of morphine and most of the 
other opium alkaloids liberate iodine from potassium 
10dide, and methods of determination are based on 
the reactions Codeine may be determined color- 
metrically by measuring the depth of the red colour 
formed on oxidismg its bromme compound with 
hydrogen peroxide Colorimetric methods have also 
been devised for the 1pecacuanha alkaloids, based on 
the yellow coloration formed on aerating the b1omine 
compounds 


DUBLIN 


Royal Irish Academy, Feb 23 —T J Nolan and 
M T Casey Further studies 1n the pigment of the 
berry of the elder (Sambucus mg a) From the beiry 
of the elder, two anthocyan pigments have been 
isolated in crystalline form as chlorides One of these 
is identical with chrysanthemin, the pigment of the 
dark red garden chrysanthemum The second pig- 
ment, sambucicyanin, which crystallises in long prisms, 
is, according to analysis, a bi-molecular compound of 
chrysanthemin with a pentose-glucoside of cyanidin. 
The two pigments are similar in. their colour reactions, 
but sambucicyanin ıs more soluble ın hydrochloric 
acid and m alcohol than chrysanthemm No methyl- 
pentose-glucosides were isolated, and the authors aie 
unable to confirm the observation of Karre: and 
Widmer that a rhamnoglucoside is present in the 
berry 


Royal Dublin Society, Mar 24 —W R G Atkins- 
Observations on the photoelectric measurement of the 
radiation from mercury vapour lamps and from the 
sun, and on the effects of such radiation on the skin 
A vacuum sodium photoelectric cell, made of glass, 
and selective screens were used to study the radiation 
from a Hewettic Levick Ulviare mercury vapour are 
used for chnical work It 1s generally advisable to 
run the are continuously between treatments, as the 
maximum ilumunation is not reached until 6 mun 
after the lamp has been switched on A. subsequent 
slow decline 1s attributed to gradual over-heating, to 
counteract which the lamp should be switched off for 
a minute or two afte. 35-40 mm , 5 mun after 
switching on again the original maximum 1$ recover ed 
Inegula: fluctuations ın the light of the arc do not 
seem to be caused by cooling due to draughts, and aie 
probably due to variations in the supply voltage 
The radiation from a lamp which had been in use 
150 hours, and had been discarded as uneconomical of 
time for clinical work, was found to be 40 pet cent for 
violet, and ultra-violet , 36 per cent fo1 the 
for the antiaaehitic 


ultra-violet, and 24 pei cent 
lamp  Thenew 


ultra-v:olet, as compared with a new 
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lamp may produce slight erythema m 1 minute and 
definite erythema in 2 mm at a distance of 60 cm 
Noon sunlight (93,000 metre-candles on the potassium- 
carbon are scale) produces some effect in 10 mm and 
definite erythema m 30 mm Beck» ultra-violet 
fluorescence spectroscope was useful for qualitative 
observations Approximate photoelectric determina- 
tions of the ultra-violet hght in daylight showed that 
in this respect, even at mid-summer noon, the direct 
sunhght 1s not very much more potent than the diffuse 
light from the sky 
PARIS 


Academy of Sciences, Mar 2—-H  Deslandres 
Simple relations of molecular spectra with the struc- 
ture of the molecule-- Gabriel Bertrand and Mme 
Georgette Levy The amount of aluminium 1n plants, 
especially those utilised as food The proportions of 
alummium found m a large number of edible roots, 
tubercles, seeds, and leaves are given —Jean Effront 
The fall ın the rotatory power of solutions of glucides 
under the action of alkalis—Charles Jacob was 
elected a member of the Section of Mmeralogy, in 
succession to the late P Termier—Pasquier ‘The 
equations s =f(%, y, z, p, q), ntegiable by the Darboux 
method —] Schreier and St M Ulam A property 
of the unit of Lebesgue ---A Lokchine The rotating 
vibrations of a body limited by a surface of revolu- 
tion —Henri Poncin The possible permanent move- 
ments of a heavy fluid —B Hostinsky The theory 
of diffusion—-A Sesmat A new hypothesis on 
radiation and on the optics of bodies in motion — 
Pierre Leyay An arrangement allowing the am- 
plification of weak photoelectric currents and its 
application to recording the light flux proceeding 
from the stars The apparatus described in an earher 
communication, utilismg ordmary amplifying valves 
as electrometeis, has been improved by the addition 
of a new type of valve In combination with a 
photoelectric cell and a recording oscillograph, the 
apparatus can be used to record the passage of a 
star in meridian observations, or to measure intensities, 
as a recording photometer —Clerget Apparatus for 
observing the phenomena of injection ın compressed 
air —Georges Fournier and Marcel Guillot The 
absorption of the B-rays by matter The same ab- 
sorption coefficients were found for liquid and sold 
white phosphorus, but there appeared to be a shght 
difference between the absorption coefficients of the 
two allotropic forms of phosphorus —F Bourion and 
E Rouyer ‘The eryoseopie study of paraldehyde in 
solutions of ealeYum and strontium chlorides—J J 
Trillat and J Forestier The structure of plastic 
sulphur Threads of plastic sulphur, pulled out im- 
mediately after formation, becomo less transparent, 
lose then elasticity, and give a much higher breaking 
load, increasing from 70 gm to 9 or 10 kgm per 
sq mm The threads, which were amorphous before 
stretching, behave as crystalline fibres X-rays m- 
crease the rate of crystallisation of plastic sulphur -— 
A Mailhe and Renaudie ‘The catalytic condensation 
of the amylenes Heated to 670°, in presence of 
sica gel the amylenes give gases (unsaturated 
hydrocarbons, methane, hydiogen) and a mixture of 
hnquid unsaturated and aromatic hydrocarbons Ben- 
zene, toluene, and xylene were definitely identified — 
Charles Dufraisse and Raymond Horclois The ap- 
pheation of the antioxygen effect to the problem 
of fire extinguishing The negative catalysis of the 
ignition of carbon As with low temperature oxida- 
tions, ignition can be hindered by negative catalysts 
—A Grebel The process of combustion of pulverised 
eoal— Conrad Kilian The genesis of the Central 
Sahara Massif — Henri Termier ‘The discoidanees in 
the palæozoic serres of Cential Morocco —G Garde 
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The old couse of the Aller and its affluents on the 
Gannat during the Upper Phocene and Quaternary 
—A Demay The prolongation of the Cevenol tec- 
tonic complex in the Louvese mountains —Guillter- 
mond The conjugation of the ascospores in the 
yeasts and some obscure points ın the development 
of these fungi—-Mlle Cassaigne The origin of 
vacuoles In most cases, the vacuoles arise spon- 
taneously in the cytoplasm, but they can also be 
produced by the drawing out and breakmg up of 


- 


preformed vacuoles, phenomena which appear to be - 


determined by the movements of the cytoplasm — 
Gustave Jaquenaud The influence of the nature of 
the soil and of radiations on the degenerescence of the 
potato —] Nageotte The variations of the sign of 
double refraction in myelinic figures and connected 
formations —H Simonnet and G Tanret The cal- 
eifying action and the toxic action in the animal of 
large doses of irradiated ergosterol an attempt to 
separate these two actions It 1s established that the 
irradiation products of ergosterol contain two distinct 
factors, one toxic the other calofymg The caleifica- 
tion 1s much reduced when small doses of potassium 
iodide are administered along with the irradiated 
ergosterol 


ROME 
Royal National Academy of the Lincer Communi- 
cations iecerved during the vacation, 1930 —G 


Castelnuovo De Sitter’s universe—L Rolla Ex- 
pements on the concentration and isolation of the 
element of atomic number 61 Fractionation of the 
rare earths obtained from monazite sand, and spectro- 
scopic examination of the different fiactions, has 
failed to produce evidence of the presence of the 
element of atomic number 6l —G Barba Absolute 
geodetics of surfaces —B de Finetti Characteristic 
functions of instantaneous laws —Luisa Pelosi 

Mean curvature of surfaces The new expression 
recently evolved by Calonghi for the mean curvature 
of a surface may be derived by a more rapid and simple 
calculation —E Cech Further considerations on 
Cauchy's theorem —S Amante Resolution, in the 
field of complex matrices, of any analytical equation 
with numerical coefficients —L Fantappié Maxima 
and minima of real analytical functionals —S  Fini- 
koff The congruence R having two ‘gauche’ sur- 
faces for the two folds of 1ts focal surface —E Gugino 

The dynamic problem of any lmked system reduced 
to the analogous problem relating to a free system — 
A Signorini The finite deformations of continuous 
systems An introduction, purely kinematic in 
character, 18 given to a summary of various studies 
on the finite deformations of contmuous systems with 
reversible transformations, especially on those of 
elastic systems —Angelina Cabras Rigid motions in 
geneialised spaces —A  Masott:i Rectilmeai vortex 
in a channel with plane parallel sides —A Fresa 

Variations of the light of the variable RZ Cassiopeize 

Investigation of the light curve of this variable re- 
veals the existence of a well-defned secondary mını- 
mum ın the neighbourhood of the maximum pieceding 
the principal minimum, of a slight 1nflexion, possibly 
periodic, of the light curve on the descending branch ,, 
and of an increase of 0 86 second in the period of the 
variable —Seb Timpanaro Waves and corpuscles —- 
D Grafü Considerations on the theory of the trans- 
mission of heat by forced convexion (2) Fiom the 
theorem of unicity established ın the previous note 
on this subject, a principle of superposition of effects 
is developed —A Quilico The oxidation of propenyl 
derivatives by means of diazo-compounds ‘The 
mechanism recently suggested by Angeli and Polvei- 
ını for the oxidation of propenyl compounds by diazo- 
hydiates is discussed and evidence advanced in sup- 
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port of it —Clara Fort: The excision of the vessels | , 


and nerves of the ovary total or partial excision 
and sexual functions (2) Experiments with rats show 
that the excision of ovarian vessels and nerves does 
not markedly disturb, even after several months, the 
sexual cycle Excision of the nervo-vascular fibre of 
the ovary and uterus does, however, cause serious and 
persistent alterations ın the sexual functions 
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Ihe Animal Year Booh Issued by the University of London Animal 
Welfare Society Vol 1 (1931) Edited by Dr C M Knight and C. W 
Hume Pp 173 (London University ot London Press, Ltd) 2s net 
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Sidney Burrard Pp u+18 (Dehra Dun) Sannas, 10d 

Report of the Marlborough College Natural History Society foi the 
Year ending Christmas, 193) (No 79) Pp 1354-5 plates (Mari 
borough ) To members, 3s , to non-members, 52 

Educition (Scotland) Report for the Year 1030 by the Director on 
the Royal Scottish Musenm, Edinburgh Pp 16 (Edinburgh ) 

Uganda Protectorate Summary of Progress of the Geological Survey 
of Uganda foi the Years 1919 to 1929 Pp 1+44+6 plates (Entebbe 
Government Printer) 4s 

Transactions of the Institute of Marine Engineers, Incorporated 
Sess10n 1931 Vol 43 No 2, March Pp 57-112--xX1i (London) 

Memoirs of the Department of Agriculture m India Botanical Series, 
Vol 17, No 5 Cotton Growing in India in relation to Climate By 
Tr. vor Trought an l Mohammad Afzal Pp 117130 (Calcutta Govern 
mint of India Central Publication Branch) 12 annas, 1s 3d 

Department of Agriculture, Straits Settlements and Federated Malay 
States General Series, No 4 Reports of Agricultural Field Officers for 
the Year 1929 Pp vi-4-94 (Kuala Lumpur ) 

Memoirs» of the Commonwealth Solar Observatory Memoir No 2 
Tne I uminosities and Parallaxes of 350 Stars of Spectral Type B Bj 
W B Rimmer Pp 37 (Canberra H J Green) 

The Glasgow Naturahst the Journal of the Natural History Society 
of Glasgow (including the Transactions and Proceedings of the Societ), 
Third enes) Yol 9? 1919-19830 Pp vu4 124 (Glasgow John Smith 
and Son Ltd) 5s vd 

Tanganyika Territory Department of Tsetse Research Co ordina 
ton Report No 4 lst April 1830 to 30th September 1930 Pp 12 
(Dat e»S3laam Government Printer) 1s 

Air Mimstry Aeronautical Research Committee Reports and Memo 
randa No 1350 Reports and Memoranda published between lst 
September 1929 and 31st Decon ber 1930 Pp * 6d net No 1357 
(Ae 485 —T 2987) Variable Density Wind Tunnel Test Data on Models 


of the Hawker Hornbill Aeroplane and the AD-1 Aerofoil Section By 
W S Diehl and R F Anderson Pp 9-+11 plates ls net No 1346 


(Ae 478—T 2992) The Application of the Method of Operators to the 
Calculation of the Disturbed Motion of an Aeroplane ByL W Bryant 


E = H Wiliams Pp 13 9d net (London HM Stationery 
ce 

Journal of the Chemical Society March Pp 1-440 074 - x 
(London 


) 

Phy-~ical Map of the Union of South Africa and adjoining Territories 
Compiled by Ere H Banks In 4 sheets, 40 in » 30 in. (Pretoria 
Government Printing Office ) 

Report of the R 101 Inquiry 
Stationery Office ) 2s 6d net 

Annual Report of the Council of the Yorkshire Philosophical Society 
for the Year 1930 presented to the Annual Meeting, February 9th, 1931 
Pp 46--5 (York ) 


(Cmd 3825) Pp 129 (London H M 
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Ministry of Agriculture, Fgypt ‘Technical and Scientific Service 
Bulletin No 103 Lhe Effects of Toppmg Egyptian Cotton Plants By 
Dr J Templeton Pp 9+2plates (Curo Government Press) 3 PT 

Denkschriften der Schweizerischen Naturforschenden Gesellschaft 
Band to, Abh 1 Die Spatbronzezeithche Keramik der Schweiz und 
ihre Chronologi. Yon Emil Vogt Pp u+80+9 Tafeln (Zurich 
Gebruder Fretz A G) 

Pubheations of the Kapteyn Astronomical Laboratory at Gromngen 
No 45 The Secular Parallax of the Stars of different Apparent Magni 
tude and Galactic Latitude By P J Van Rhijn and B J Bok Pp 
u+24 (Groningen Hoitsema Bros) 

Scientific Papers of the Institute of Physical and Chemical Research 
Nos 286991 A Relation between Orthobarie Volumes and Tempera 
ture by Juro Horiuti, Note on th Spark Spectra of Chlorine, by 
Kiyoshi Murtkawa Pp 89-103 (Tokyó Iwanami Shoten,) 40 sen 

Bergens Museum — Arsberetning, 1929-1030 Pp 94 Arbok, 1930 
Naturvidenshapelig rekke Hefte2 Pp 170 (Bergen AS John 
Griegs Boktry kheri ) 

Memoirs of the College of Science Kyoto Imperial Universit) Series 
A Vol 14, No 1 January Pp 42 (Tokyo and Kyoto Maruzen Co, 
Ltd ) 100 yen 

Bulletin of the American Museum of Natural History ‘Vol 59 Art 
4 Fossil Turtles of Mongolia By Charles W Gilmore Pp 213 257+ 
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Report of the Aeronautical Research Institute, lokyé Imperial Umi- 
versity No o7 Aur Flow through Exhaust Valve of Conical Beat By 
Keikiti Tanaka Pp 24 (Tokyó Kosetha: Publishing House) 019 
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Proceedings of the Imperial Academy Vol Y, No 1, January Pp 
25 (Tokyo) 
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e la Direction Ge Meteorologia Tomo 18  Conteniendo las observa 








ciones practicadas en los anos 1924, 1925, 1920 y 1927 Yol 2 Datos 
meteorologicos Pp 52+9 mapas (Buenos Aires ) 
Ministerio da Agricultura, Industria e Commercio — Observatorio 


Naciona’ do Rio de Janeiro Taboas das Mares para o anno de 1931 
nos Portos do Rio de Janeiro, Belem, S Luiz, Amarraedo, Camocim, 
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Diary of Societies 


FRIDAY, APRIL 17 


INSTITUTION Or MUNIGIPAL AND County EN(CINEERS (North-Westun 
District) (at Victoria Station Manchester) at 9 30 A ~M 

BRrrISH INSTITUTE OF RapioLoay (at North Middlesex Hospital, 
Edmonton), at 11 A.M —At 5 — Meeting of Medical Members 

ELECTRICAL ASSOCIATION FOR WOMEN (at Park Lane Hotcl), at 11 30A M 
— Annual General Meeting - At 5 — Report from Branches, etc 

Lonpon Socirtx (at Royal Society of Arts) at 5 —pr D McKenzie 
Noise— a Modern Plague of London 
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SOCIETY OF MEDICAL OFFICERS OF HEALTH (ab 1 Upper Montague Street, 
WC), at 6 —Dr Ethel Cassie, Dr G C M M‘Gonigle, and others 
Discussion on the Pre school Child 

PnRYsicAL Socizry (at Imperial College of Science and Technology), at 5 
—A J Maddocx The Generation of Current Pulses of Rectangular 
Wave form —R A Fereday An Improved Method for the Compari- 
on of Small Magnetic Susceptibilities —Dr E G Richardson Edge 

ones 

NATIONAL INSTITUTE OF INDUSTRIAL PsYCHOIOGY (Annual General 
Meeting) (at Royal Society), at 5 

ROYAL SANITARY INSTITUTE (at Guildhall, Poole) at 5 —E J Goodacre 
and others Discussion on some Aspects of Municipal Sanitation — 
Alderman J C Julyan and others Discussion on Prospect and 
Retrospect —Dr G Chesney and others Discussion on Diphtheria 
Immunisation at Work : 

ROYAL SoorzTv or MEDICINE (Clinical Section), at 5 30 

INSTITUTION OF MECHANICAL ENGINKERS, ab 6 —C D Gibb Post-War 
Land Turbine Development 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS (at 
Mining Institute, Newcastle upon Tyne), at 6- J Foster King Cor 
rosion of Oil Tankers 

Coke Oyen MANAGERS’ AssociaTION (Midland Section) (at Sheffield 
University), at 6 30 —Prof R V Wheeler Rational Analysis of Coal 

Society OF DvERs AND CoLotaists (Manchester Section) (at 36 George 
Street, Manchester), at 7 —Annual Meeting 

INSTITUTION OF ELECTRICAL ENGINEERS (Meter and Instrument 
Section), at 7- E W Hiland G F Shotter Current Transformer 
Summations 

INSTITUTE OF FUEL (East Midlands Section) (at University College, 
Nottingham), at 7—H L Pine Theory and Practice of the 
Gasification of Coal in Producers 

Society oF CHEMICAL Inpustry (Newcastle Section) (at Armstrong 
College, Newcastle upon-Tyne) (Annual Meeting), at 7 30 —Demonst1a- 
E of Modern Scientific Instruments and Apparatus of Special 

nterest 

INSTITUTE OF METALS (Sheffield Section) (in Non Ferrous Section of 
Applied Science Department, University ot Sheffield), at 7 30 —R 
Genders Extrusion 

JUNIOR INSTITUTION oF ENGINEERS, ab 7 30 —J E Gray The Trans- 
mission of Gas —T G Martin The Building Requirements of Lifts 

RovAL Society Or MEDICINE (Electro Therapeutics Section), at 8 30 — 
Dr J € Mottram Secondary Radiation in Bone —Dr J Halliwell 
Pyelography —Dr C A Robinson Backache in its Relation to 
Cervieitis, and 1ts Treatment by Diathermy 

INSTITUTE OF BREWING (Yorkshire and North Eastern Section) (at 
Queen’s Hotel, Leeds) —Annual Meeting 
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INSTITUTION OF MUNICIPAL AND County Enarnecrs (Yorkshire District) 
(at Sowerbv Bridge), at 2 

MINING INSTITUIE OF SCOTLAND (at Royal Technical College, Glasgow), 
at 3 —Annual General Meeting 


MONDAY, APRIL 20 


INSTITUTION OF ELECTRICAL ENGINEERS (Informal Meeting), at 7 — 
Alderman, R Tweedy-Smith and others Discussion on Everyday 
Commercial Risks of and Liabilities to Engineers 

BRITISH KixEuATOGRAPH Society (at Film House, Wardour Street), at 
745 —J Ree The Fidelytone Sound Recording System 

ROYAL Society OF ARTS, ab 8 —Dr N A Piercy The Present 
Position in Aeronautics (Howard Lectures) (2) 

ROYAL GEOGRAPHICAL SOCIETY, at8 30 —Major R A Bagnold Journeys 
in the Libyan Desert 1929 and 1930 

ROYAL Boorzry or MEDICINE, at 9 15 —Dr C Wilson Some Aspects of 
Alpine Climbing 


TUESDAY, APRI 21 


ROYAL SociEty OF MEDICINE, at 5 30 —General Meeting 
INSTITUTF Or FuEL (North Western Section) (at 17 Albert Square, Man 
chester) (Annual General Meeting), at 7 —C A Seyler Fuel Tech 
nology and the Classifieation of Coal 
ILLUMINATING ENGINEERING Society (at Royal Society of Arts), at 7 80 
aie G Mackenzie Some Aspects of Street Lighting in the United 
ates 


WEDNESDAY, APRIL 22 


GEOLOGICAL Society or Lonpon, at 530 —Dr H H Thomas and W 
Campbell Smith Xenoliths of Igneous Origin in the Trégastel- 
Ploumanac’h Granite, Cotes du Nord, France —C I Gardiner and 
Prof 8 H Reynolds The Loch Doon “Granite” Area, Galloway 

Society OF CHEMICAL INDUSTRY (jointly with British Association of 
Chemists and Institute of Chemistry) (at Technical College, Derby), at 
7 —Dr A Bramley Dıftusıon ın Solids 

Roya Society or Arts, 26 8 —Prof Major Greenwood The Work of 
the London School of Hygiene and Tropical Medicine, followed by a 
demonstration by Prof J G Thomson of a Malaria Film 

BnRrriSH PSYCHOLOGICAL Society (Medical Section) (at Medical Society of 
London), at 8 30 —Dr H V Dicks A Clinical Study of Obsession 


THURSDAY, APRII 23 


LONDON MATHEMATICAL Sovurery (at Royal Astronomical Society), at 5 — 
Discussion on Recent Work in the Additive Theory of Numbers, to be 
opened by Prof G H Hardy, followed by E Maitland Wright. New 
Pirtition Problems —A E Ingham The Method of Brun and the 
Theorem of Schnirelmann —Dr A E Western Computative Work 
Connected with Warings Problem —Other speakers Prof L J- 
ah S D Chowla, Dr T Estermann, and Prof J E Tittle- 
woo 

Cone OVEN MANA ERS Assoc IATION (Northern Section) (at Three Tuns 
Hotel, Durham) —Discussion 
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FRIDAY, APRIL 24 


ROYAL Society OF ARTS (Indian Meeting), at 4 30 —Sir Wilham Foster 
Jolin Zoffany in India 

Royar Society OF MEDICINE (Disease m Children Section) (at West- 
minster Hospital), at 4 30 

INSTITUTE OF MARINE ENGINEERS, at 6 —Annual General Meeting 

INSTITUTION OF MECHANICAL ENGINFERS, at 6 —Sixth Report of the 
Mari o Oil Engine Trials Committee 

INSTITUTION OF ELECTRICAL ENGINFFRS (London Students’ Section), at 
015 —J Dunbar The Design and Manufacture of Electrical Apparatus 

Society ox CHEMICAL INDUSTRY (Chemical Engineering Group) (Annual 
General Meeting) (at Waldorf Hotel, Aldwych), at 6 45 —At 7 80 —Sir 
Richard Gregory, Bart Science in Industry 

BRITISH ASSOCIATION OF CHEMISIS (Scottish Section) (at Central Halls, 
Glasgow), at 7 30 —Annual General Meeting 

ROYAL [INSTITUTION OF GREAT BRITAIN, at 9 —Sir Philip Hartog Joseph 
Priestley and his Place in the History of Science 


SATURDAY, APRIL 25 
NORTH GF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEFRS, 
at 2 30 
PUBLIC LECTURE. 
TUESDAY, APRII 21 


GRESHAM CoLLEGE, ab 6 —W H  Wagstaff Geometry 
Lectures on April 22, 28, and 24 ) 


(Succeeding 


DISCUSSION. 
APRIL 17 AND 18 
GENERAL DISCUSSION ON PHOTOLHEMICAL PROCESSES 


FARADAY Socicty (1n Department of Chemistry, Liverpool Unn ersity) 
friday, april 17, at 10 a m —Molecular Spectra in Relation to Photo- 
chem cal Change 
Introductory Piper Prof R Meche 
Ultra violet Absorption Spectra of Acetylene and Formaldehyde 
G Herzberg 
The Absorption Spectra and the Optical Dissociation of the Hydrides 
of the Oxygen Group C F Goodeveand N O Stein 
The Photochemical Properties of the Carbonyl Group E W Kirkbride 
and R Q W Norrish 


kriay, April 17, at 2 80 —Photochemies! Kinetics in Gaseous Systems 

Introductory Paper Prof M Bodenstein 

The Reaction between He and Os under the Influence of Photochemic 
ally produced H Atoms The Relation of its Mechanism with that 
of the Explosse Gas Reaction at High Temperatures Dr W 
Fiankenburger 

The Photochemical Union of Hydrogen and Chlorine at Low Pressures 
J B Bateman and H C Craggs 

The Photosensitised Decomposition of Nitrogen Trichloride by Chlorine, 
and the Induction Period of the Hydrogen-Chlorine Reaction J G 
A Grifiths and R G W Norrish 

The Photosensitised Formation of Hydrogen Peroxide in the System 
Hydrogen Oxygen-Chlorine R G W Norrish 

The Photochemistry of Mixtures of Chlorine Oxygen and Carbon 
Monoxde Prof G K Rollefson 

The Mechanism of the Photo Oxidation of Gaseous Alhyl Halides 
J R Bates and R Spence 

A Comparison of the Efficiency of Photochemical Reactions and 
Similar Reactions Produced by Gaseous Ions G R Gedye 


Saturday, Apri 18, at 10 A M —Photochemical Change in Liquid and 

Solid Systems 

Introductory Paper Prof A Berthoud 

The Photochemical Temperature Coefficient D W G Style 

The Acceleration of the Electrolytic Deposition of Hydrogen and 
Oxygen by Light of Short Wave Length Dr F P Bowden 

The Photochemical Decomposition of Chlorine Dioxide in Carbon 
Tetrachloride Solution Y Nagaiand C F Goodexe 

The Photochemical Oxidation of Potassium Oxalate by Iodine in 
Aqueous Solution Prof A J Allmand and K W Young 

A Comparative Study of the Photographic Process under Different 
Experimental Conditions Prof J Eggert 

The Latent Photographic Image New Methods of Investigation and 
Results Prof F Weigert 

Sensitisations of the First and Second Type Prof F Weigert 

Saturday, April 18, ab 2 30 —Photosynthesis 

Introductory Pa, Prof E C C Baly 

The Applieation ur the Einstein Law to Photochemical Processes in 
Living Cells Prof O Warburg 

The Measurement of the Physiologically Active (Erytheme forming) 
Ultra Violet by means of the Photochemical Formation of Dyestuffs 
from the Leuco Compounds of Triphenyl Methane Dyes Edith 
Weyde and W Franhkenburger 


Dr 


CELEBRATION. 
APRIL 22, 28, AND 24 
TEXTILE lwsTITUTE (Coming of Age Celebrations) (at Midland Hotel, 
Manchester) 
Wednesday, April 22, at 7 380 —Reception 
Thursd ty, Ap rt 23, at 10 30 a m —Lectures 
At 2 15 — Visit to Shirley Institute 
Friday, April 24, ab 10 30 A. —Lectures 
At 2 15 —Visit to Manchester Ship Canal 


. At 8 —Publie Lecture (in Houldsworth Hall) 
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The Loss of the Airship R101.* 


T Report of the R101 Inquiry, to which 
reference was made ın NamUuRE of April 
ll, represents the unanimous finding of Sir 
John Simon and his two assessors, Lieut -Col. 
J T C Moore-Brabazon and Prof C E Inghs 
It ıs a remarkable document, in that ıt contains 
probably all the available relevant knowledge of 
the various phases of airship work, culled from a 
variety of sources, and presented m the form of 
a logical and reasoned argument that bears the 
obvious umprint of Sx John Simon’s unbiased 
legal mind The witnesses called before the court 
were, roughly, of three types, namely, those pro- 
fessionally concerned with the design and con- 
struction of the airship, who dealt with thew own 
specialities, eyewitnesses of the disaster, mostly 
non-technical, whose evidence served to confirm 
or disprove certain theories, and other airship 
experts who came forward with suggestions of 
their own to assist the court These matters are 
dealt with in one part of the Report Another 
section 1s devoted to the question of assessing the 
responsibility for the existence of the general state 
of affairs that led to the undertaking of the flight 
to India at that time 

The court, m justification of the conclusions of 
its Report, says 

* In discussing the cause of the accident, one 
starts with a series of definitely ascertained facts 
It is then possible to exclude, by a process of 
reasoning which appears conclusive, certain sug- 
gested explanations which need to be examined 
before they can be rejected In the result, the 
analysis indicates, with some degree of confidence, 
the general nature of the true cause, though 
precise detail can never be attained, since no one 
who was in the control car has survived ” 

The final movements of the ship leading to the 
crash can be, ıt 1s suggested, divided into three 
phases First, the ship, while in a deliberate 
downward pointed attitude correcting an up- 
ward deviation, was caught by a down current, 
and descended through a steep angle for about 
half a minute, thus losmg height to a dangerous 
extent It was probably brought to an approxi- 
mately horizontal attitude by the use of the 
maximum. possible up-elevator by the end of this 
dive Second, ın spite of using all the devices 
provided, the commander found that he was 
unable to get her nose up and regain his lost 
height, the ship contmuing horizontal fight 
probably for a few seconds Third, another 
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dive at about fifteen degrees, during which she 
struck the ground In this last phase it was 
evident that those in charge had realised that a 
landing was inevitable and were seeking to mim- 
mise the crash Ther efforts were so far successful 
that the actual mechanical damage was remark- 
ably shght, and the estimated forward speed at 
the time of impact was no more than four to five 
miles per hour. The fire broke out after the ship 
struck the ground, and but for this 1t 1s not 1m- 
probable that there would have been no fatalities 
It is also definitely established that the loss of 
control during these phases was not due to any 
failure of the structure of the airship, or of the 
control gear 

The primary cause of the accident was heaviness, 
which could only have been due to abnormal loss 
of gas This loss was twofold Furst, the bags 
had already given trouble by holing, due to rubbing 
against protruding pomts on the framework 
This was due to the wirmg round the bags, by 
which the framework of the ship 1s slung to them 
parachute fashion, having been let out in order 
to accommodate larger bags and give extra hft 
This had been dealt with by padding the fouling 
pomts, but the Report makes 1t clear that the 
inspectors were by no means happy about it 
Secondly, there was probably a complete deflation 
of one of the larger forward bags, due to the 
“buffeting that ıt would recerve ın consequence 
of a tear 1n the outer cover" Exactly how much 
either one of these 1s contributory to the other is 
not suggested in the Report There might also 
have been an additional loss of gas through the 
gas valves, which were of novel design, uf the ship 
had rolled excessively—and there had been ex- 
pressions of opinion that R101 was prone to rolling 
in rough weather 

lf this theory 1s accepted, 1t fully accounts for 
the unmanageability of the ship , and the suggestion 
that the height coxswain, only on duty a few 
minutes, had not had time to get the ‘ feel’ of the 
elevators, while 1t 1s probably true, seems to have 
httle to do with the real cause of the disaster 
In this connexion, 1t appears that the ship was 
always sluggish on horizontal control, as ıt came 
out of a dive much lower than was intended at the 
Hendon Air Pageant This was before the ship was 
lengthened, so that afterwards 1t was probably 
even worse, and the man m charge must certainly 
have known this 

The other part of the Report, dealing with the 
responsibility for taking decisions as to making 
certain flights, has no direct scientific interest, but 
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indirectly ıt provides damning evidence of the 
danger of the system of control of expenditure upon 
experimental work that 1s based upon the principle 
that work cannot “ be proceeded with until the exist- 
ing outlay 1s seen to be justified by results", or 
that such work must be held to an estimated time 
or expenditure The Report makes ıt only too 
clear that the decision to undertake the flight to 
India, and by inference #100’s Canadian flight as 
well, at a time when it was politically expedient, 
was very largely mfluenced by the necessity to 
rehabilitate the airship policy when 1t was becom- 
ing somewhat discredited owing to its continued 
failure to give spectacular performances 

The Report ıs now public property, and as ıt 
has already been stated ın Parliament that the 
decision upon the continuanee of airship develop- 
ment was awaiting this, ıt would appear to be 
reasonable to examine the present position We 
have now the sister ship £100 laid up at Carding- 
ton Two ships were purposely buit in order 
that “accidental failure of one ship should not 
terminate the whole programme” The Report 
makes ıt clear, in fact ıt emphasises, that there was 
nothing fundamentally wrong with R101, either 
in general principles or structural design Logic- 
ally, therefore, the experiment should proceed 
We ought to be able to avoid a repetition of this 
catastrophe by taking precautions suggested by 
the various decisions 1n the Report Most of these 
are only too obvious now 

A non-inflammable gas must be used This ıs a 
pity, as there was a distinct promise of success for 
a scheme for burning hydrogen in conjunction with 
the atomised oil ın the engine This was a con- 
siderable economy, as 1t would derive power from 
the gas which has now to be deliberately thrown 
away as the ship becomes lighter, as fuel 1s con- 
sumed It ıs, however, 1nevitable, as the accident 
to £101 would have been nothing like as serious 
had it not been followed by the instantaneous 
ignition of the gaseous mixture around the torn — 
bag 
Bosco E fhghts must never be 
undertaken for psychological reasons alone The 
necessity for completing an advertised programme 
imposes upon the experimenter an extra anxiety 
that ıs quite unfair It is legitimate to suspect 
that the “very alarming experience when over 
the St Lawrence River” with R100 nearly resulted 
in a simuar tragedy The chafing of the gas bags 
and their consequent excessive leaking and weaken- 
ing was the result of reducing the clearances 
between them and the frames to an amount that 
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was less than the designers originally thought safe 
This was only necessary in order that the long 
fhght to India might be undertaken ‘The intro- 
duction of the extra length must have made some 
difference in the handling of the controls, which 
could only have been mastered by the several 
watches of helmsmen after a long series of flights 
in all kinds of weather, under the easier condi- 
tions of mental stram that would prevail on an 
ordinary practice flight, m dayhght, over familar 
country, and without distinguished passengers on 
board 

The question of the time taken to swing the 
controlling surfaces over by hand appears to need 
very full investigation The servo-assisted con- 
trols were removed 1n order to save weight, only 
after what would certainly have been full con- 
sideration of all the circumstances It should be 
possible to deal with this problem by some sys- 
tem of gyroscopic control which would anticipate 
movements of the ship’s bulk from the normal, 
rather than wait for these to be read by a helmsman 
and then corrected, even with mechanical assist- 
ance 

All ballast should be capable of being jettisoned 
immediately by the person in charge ın the control 
100m Such decisions have to be made and acted 
upon instantaneously If it 1s of any value to 
release the contents of a certain tank, that value 
is largely nullified if the commander has to come 
to the decision some minutes beforehand, 1n order 
to dispatch a man to perform the operation 

The technique of emergency landing on the 
ground or water should be developed as part of 
the routine handling There does not appear to 
have been any concerted action of this kind in 
this case The handhng of the ship in the last 
dip was obviously correct, and established the com- 
petence of those in charge at the time beyond 
all question, and but for the failure to release the 
fiont ballast in time, she would probably have 
gently stranded ın a horizontal attitude It 1s sig- 
nificant, however, that both Disley and Church, 
who were called upon to perform the vital opera- 
tions of cutting off the electric current and releas- 
ing the emergency ballast respectively, were off 
duty at the time, and would probably not have 
been so luckily available had the accident not have 
happened immediately after the changing of the 
-watch That 1t 1s possible to land a large airship 
on the ground under normal conditions, as would 
prevail when domg such manœuvres for practice, 
has been proved by the Graf Zeppelin upon many 
occasions 
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The broader question as to the advisability of 
continuing airship development at all, also must 
be considered Here we cannot lose sight of the 
fact that there are two distinct outlooks, the war 
and the commercial uses It ıs certain that for 
patioling the high seas the airship is quicker, 
cheaper, and has a wider range of vision than 
any surface vessel Its flying range is also greater 
than any heavier-than-air craft Its relative 
unwieldiness, and consequent vulnerability to 
attack, must be put on the opposite side of the 
scale in judging its usefulness, but the exact 
balance between these cannot be judged by the 
layman It is certam that the distinctly naval 
type of airship development was only given up 
for reasons of economy, and the continued interest 
of the fighting services m them 1s proved by the 
fact that experiments upon releasing and picking 
up of fighting aeroplanes from airships have been 
carried out quite recently 

Commercially, 1t 1s certain that their large size 
gives them an advantage over heavier-than-an 
craft from the point of view of passengers’ comfort, 
both for steadiness and room to move about 
The relatively small aeroplane will always be at a 
disadvantage in this respect, as even if worked 
in relays, the passengers’ physical endurance will 
place a definite limitation upon the length of 
journey that they can undertake On the other 
hand, ıt ıs equally certain that until experience 
has proved that such a holocaust as the loss of 
R101 is no longer to be feared, insurance rates 
alone would make the use of airships commercially 
impossible 

There 1s a school of thought that now feels that 
we have contributed our quota to airship develop- 
ment for the present, and as larger airships are 
being built in the United States, and projected in 
Germany, we might stand aside and watch those 
for a period There are points in favoui of this 
outlook, in that 1t 1s impossible to hide general 
results that are attained, even 1f 16 1s desired to do 
so, a state of affairs that there 1s happily no reason 
to anticipate at the present On the other hand, 
there 1s that somewhat mtangible confidence 
that comes with actual experience in design, 
buuding, or handling, that no interchange of 
written matter can ever give to a personnel It 
has been announced that a Government statement 
on policy with regard to airship development in 
Great Britain is inminent The points we have 
raised should be given due weight with considera- 
tions of economy, unemployment, and other more 
widely appreciated aspects of the problem 
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Constructive Excavation. 


The Palace of Minos a Comparatwe Account of the 
Successive Stages of the Karly Cretan Cunhzaton 
as illustrated by the Discoveries at Knossos By 
Sir Arthur Evans Vol 3 The Great Transi- 
tonal Age n the Northern and Eastern Sections of 
the Palace the most Brilliant Records of Minoan 
Art and the Huidences of an Advanced Relagion 
Pp xxiv + 525 + 24 plates (London Mac- 
millan and Co, Ltd , 1930) 105s net 


NIR ARTHUR EVANS began to excavate at 
Knossos 1n the winter of 1899-1900, and his 
annual campaigns have been almost without inter- 
mission, except during the War The first volume 
of this account of the results appeared in 1921, the 
second ın 1928 , and there 1s still to be a fourth, and 
the much-needed mdex besides Even this, how- 
ever, apparently, will only bring the story of the 
Palace down to the moment of its destruction 
What happened after that “ final catastrophe " 1s 
nevertheless part of the history of the site, and an 
important phase in the transition from Minoan to 
classical Greek civilisation and ıt 1s to be hoped 
that, 1n some way or other, the very large mass of 
evidence which the site affords may eventually be 
made available, however inferior in artistic per- 
formance the later occupants may have been 
The account of the successive systems of Minoan 
writing, to which occasional allusion 18 made here, 
is likewise reserved for the second and third volumes 
of “Scripta Minoa’’, of which the first was pub- 
hshed 1n 1909 
Following the convenient general programme, 
adopted in vol 2, of an orderly progress through 
the Palace buildings, the present mstalment leads 
us first (88 68-74) through the “ North-west Insula "', 
north of the central court and west of the seaward 
entrance ; next (88 75-7) to the * North Entrance " 
itself, with its flanking porticoes and fragmentary 
reliefs of bull-hunting scenes , and then southwards 
along the east side of the central court, past the 
“ East Postern’’ (88 78-9), and “Corridor, Portico, 
and Staus" (§ 80), into the ' Domestic Quarter ” 
(88 81-2) with 1ts “‘ Hall of the Double Axes ” (§ 83), 
“ Queen's Megaron " (§ 84) and ‘‘ East Treasury ” 
(8885-7) finally ($8 88-9) the construction and relef- 
fresco decoration of the “ Great Hall” take us 
above the “ Domestic Quarter " back to the level of 
the Central Court. For the whole of this eastern 
wing of the Palace lay deeply plunged in the steep 
eastern slope of the neolithic ‘tell’ on and around 
which the later structures were accumulated. a 
protected position which accounts in great measure 
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for the remarkable state of preservation ın which 
the lower floors were found Of the “ Great Hall", 
indeed, only a few blocks can be identified , but 
this stood on top of no less than four stories of 
corridors and chambers, connected by staircases, 
ventilated and fairly well wluminated by hght-wells, 
and supphed by gravity with water from cisterns 
or conduits somewhere up aloft 

It 1s necessary to imsist on this elaboration of 
structure to appreciate the extent to which excava- 
tion has had to be supplemented here by thorough 
and durable reconstruction Minoan builders made 
much use of timber framing as well as of posts, 
lintels, jambs, and floor-joists When the Palace 
was wrecked, these lasted long enough to allow 
rainwash and debris to fill completely the lower 
rooms and a good part of the first floor But in 
time decay set m, floor slabs settled down on the 
filling below them , but lintels and tamber-courses 
left cavities and disintegrated walling, which only 
remained erect because 16 could not fall sideways 
The risks, as well as the problems, of excavation 
must have been serious , and 16 was only when the 
same Cretan climate began to attack modern sub- 
stitutes, that timber gave place to 1ron girders, and 
iron n turn to ferro-concrete(p 288), strong enough, 
as the event showed, to resist even so severe an 
earthquake as that of 1926 Through this chapter 
of accidents, Knossos opens a new period of the 
scientific exploration of antiquity, and Minoan 
civilisation becomes appreciable as an organic 
whole, as Greco-Roman life 1s revealed in the 
nuove scavi at Pompen 

These architectural discoveries are, however, only 
the plot or framework of the narrative Borrowing 
a literary technique, rather from saga than from 
the modern novel—tfor the topics and episodes 
outnumber those of the ‘ Old Wives’ Tale "—8Sir 
Arthur Evans has succeeded with remarkable 
ingenuity in communicating, as he leads us round 
his Palace, the kind of meidental commentary on 
the contents, as well as the framework, which a - 
Minoan occupant and connoisseur might have given 
to a guest from contemporary Mycene Room by 
room, something strikes the attention—as ıt struck 
the spade—and halts the party In the “ Corner 
Sanctuary " (§ 69) 1t 1s the spiral fresco on the 
ceiling and the hfehke miniature painting on the 
walls, earlier, of course, than the furniture, which 
has been accumulated gradually since the room was 
last decorated -and this leads on to dance-scenes 
and occasions for dancing, through the ages, to the 
pentozdlis and sigands which they are going to dance 
in Cretan villages in the twentieth century—and 
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with much the same song accompanment, for all 
its Venetian name, and so on to siege scenes and 
the silver cup from Mycene , to comparison be- 
tween fiesco paintmg and the ‘ metal-painting ’ of 
the ‘lon-dagger’, and the Homeric ‘Shield of 
Achilles’ to religious scenes and the ' Ring of 
Nestor ’ 

Through all this, one recurrent thought leads on 
to the supreme instance of such dependence of 
Minoan bijouterze and klewn-kunst on inspiration. 
from the Palace frescoes and reliefs, namely, the 
bull-hunting scenes of the North Entrance, all but 
vanished, yet perpetuated ın the ' Vaphio cups’ 
(875) and the British Museum’s fragments from the 
Treasury of Atreus (§ 76), and we come to know 
what 1s lost, the more vividly, through discussion 
(8 77) of the technique of the Minoan ‘ taureador ’, 
so fa1 beyond that of modern ‘rodeo’ experts, 
yet surely vouched for by the consentient evidence 
of scores of episodes, on gems and othe: works 
of popular art There is still a good deal to be 
made out about the detads Figs 150 and 158, 
foi example, tell more than even Sir Arthur has 
seen 

Similarly, the wonderful ivory figures from the 
“ East Treasury ” (88 86-7) lead to reconstruction of 
what must have been a superb Minoan plaything— 
if indeed ıt was not of more solemn use—and to the 
identification of the ‘‘ Boston Goddess" and her 
‘migrated’ Boy-God, as central pieces from this 
composition Without necessarily accepting all 
that 1s suggested about the “older matnarchal 
stage of social development ", we have here, at a 
very high power, religious beliefs and feelings 
about the order of Nature and its meaning for 
social bemgs, and remarkable anticipations of 
elements and incidents m Christian legend, to 
which, as might almost have been foretold, the 
mysterious gold rings of Thisbé are principal con- 
tributors To the history of these rings, Sir Arthur 
has a little more to add (p 471), and a notable 
corroboration of one of the queerest of the topics on 
them He has also valuable confirmation (p 420) 
of the authenticity of the ‘‘ Fitzwiluam Lady ", if 
her actual bully-beef complexion was meant to be 
powdered and rouged Will Su Arthur essay re- 
construction here too ? 

It 1s only because such a volume as this 1s not 
likely to be reprinted that a few slips of the pen are 
noted in conclusion On p 258 (1 6 from bottom) 
“Jater? should be “earlier’ , on p 289, n 2, 
“NW " seems requned by the context, onp 183 
n, “1906” should be “1896” p 323, "convex" 
fluting should be “ concave ", p 386, the monohth 
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bathioom is at Tuyns, not Mycene, p 9391, 
“ Margaret " should be “ Harriet", p 439,1 40, 
“of” should be ‘ by", p 525,1 23, “about ” 
should be “ above" and Fig 307 ıs more nearly 
double than treble scale Jons L Myres 
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Geological Survey of the Scottish 
Coalfields. 


Geological Survey, Scotland The Economc Geology 
of the Ayrshue Coalfields Area 3 Ay, Prest- 
wick, Mauchhme, Cumnock, and Munkuk By 
V A Eyles J B Simpson, and A C MacGregor 
Pp vm+175+3 plates (Edinburgh and Lon- 
don HM Stationery Office, 1930) 4s net 


d bs Geological Survey of Scotland 1s continuing 
the excellent work which 1t has commenced 
in issuing memoirs describing in detail the geology 
of the districts of economic 1mpoitance, more pai- 
ticularly of the various coalfields Whatever faults 
may be found with this work of the Survey, it 
cannot be accused of undue haste, for the ım- 
mediate precursors of the present volume were 
published so far back as 1925 The present memoir 
is the third of the series which has been issued 
under the general title “ Economic Geology of the 
Ayishire Coalfields’ The first two of these dealt 
with north Ayrshire, whilst the present volume deals 
with the northerly portion of central Ayrshue 

The work 1s very complete , the first chapter 1s 
a general one dealing with the general geological 
succession of the area and giving a sketch of the 
geology of the distiict It ıs shown that although 
important coal seams occur in the Carboniferous 
Limestone, more especially in the cential group of 
the three into which this series 1s divisible, the 
most important division from the economic point 
of view consists of the Coal Measures ‘These 
are divided into two groups, the so-called banen 
ied measures and the productive measures, which 
overlie the former group In these red measures, 
coal is practically absent, except for a few thin 
seams towards the base of the gioup Its dark 
beds, frequently dark red or purple as then name 
umphes, form a very distinct contrast to the grey, 
or at any rate light-coloured, beds of the productive 
coal measures The New Red Sandstone overlying 
the barren red measures is briefly described, as 
also are various intrusive igneous rocks, whilst the 
superficial recent deposits are biiefly 1eferred to 
It may be noted that this prelummary chapter 
closes with a few histo1ical notes of very decided 
interest ın the economic history of Great Biitam 

The next chapter describes the Pre-Ca1 bomferous 
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rocks, namely, the Silurian and Old Red Sand- 
stone, and the following chapter 1s devoted to the 
Caleiferous Sandstone, which here forms the lower 
part of the Carboniferous series The next four 
chapters describe ın detail the Carboniferous Lime- 
stone series in different portions of the area dis- 
cussed, describing ın detail the Lower and Upper 
Limestone group and more particularly the Lime- 
stone Coal group in each section The presence of 
ironstone 1s more than once referred to, but ıt 15, 
unfortunately, only too evident from the descrip- 
tions given that the ironstone of this portion of 
the coalfield 1s practically worked out The next 
chapter describes the Millstone Grit in quite suffi- 
cient detail, and the next five chapters are devoted 
again to a description of the Coal Measures m 
various sections of the area here discussed, special 
care being taken to describe the igneous intrusions 
1n each case 

The following chapter deals with a very 1nterest- 
íng subject, namely, the Permuan rocks of the 
Mauchline Basin and the coalfield .concealed under 
these rocks The authors conclude that there 1s no 
doubt that a very large field of unworked coal 
exists within the coal measures concealed beneath 
the Permian rocks, and that ıt 1s very probable 
that three important seams occur imn workable 
thickness throughout the greater part of this con- 
cealed coalfield It ıs shown that all the seams are 
likely to be thickest ın the south-east, where they 
he at distinctly greater depths than at the other 
end of the coalfield The authors consider the 
yossibility of some of the coal bemg more or less 
burnt by igneous rocks , but hold that the chances 
of their being thus burnt are considerably less on 
the east and north sides than on the western side, 
and they therefore conclude that 1t will probably 
be more profitable to open this concealed coalfield 
from the south-east rather than from the north-west 

There 1s a very short chapter dealing with super- 
ficial deposits, which are here of very little 1mport- 
ance , whilst a final chapter 1s devoted to other 
minerals of economic importance, namely, building 
stones, road stones, etc , clays of various kinds, 
barytes, ores of lead, iron, copper, and antimony, 
and graphite, whilst finally a few words are devoted 
to what has been deseiibed as a deposit of china 
clay Itcan only be said that this last section rivals 
the famous chapter on “ Snakes in heland " In 
an appendix there 1s a short glossary of the mming 
and technical terms used in this memoir, which 
will no doubt be found useful It may, however, 
be suggested that a comprehensive glossary dealing 
with the whole series of the Ayrshire coalfields, 
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or even with the whole ot the Scottish coalfields, 
might be preferable, would save a large amount of 
needless repetition, and would probably be more 
generally useful 

Like the rest of the series, this volume 1s well 
prepared and illustrated by a number of plates 
and figures The work was undoubtedly worth 
waiting for , butitis difficult to see why the period 
of waiting should have been so protracted 


Blast Furnace Practice 
Blast Furnace Practice By Fred Clements Vol 
2 Desrgnof Plant and Equipment Pp 509 Vol. 
3 Operation and Products Pp 400 (Lon- 


D 


don Ernest Benn, Ltd , 1929 ) 63s net each vol ~> 


WTS the pubheation of these two massive 
volumes, Mr Clements has completed the 
task which he set himself, of presenting à complete 
account of modern blast furnace practice based on 
a comparison between the principal plants in Great 


Britain and abroad The amount of labour m- ` 


volved has been very great, and all metallurgists 
must be grateful for the mass of data thus made 
available, and for the pains taken by the author to 
present them in the form of tables and diagrams 
The folding tables contained ın pockets at the end 
of each volume in themselves represent an enormous 
labour, and provide a comprehensive survey of 
existing practice Such surveys are naturally soon 
out of date, as furnaces are continually being 1e- 
built, and some alteration, of practice 1s sure to occur 
On the whole, however, blast furnace practice re- 
mains, except for minor details, comparatively 
unchanged over long periods, although practice 
in different countries varies widely Moreover, in 
spite of the frequent announcements of the success 
of various direct methods which aie to supersede 
the blast furnace, there 1s no immediate indication 
of iron or steel being made from the ore in any sub- 
stantial quantity without passing through this ap- 
parently crude but nevertheless efficient apparatus 
This work, therefore, the most complete yet at- 
tempted on the subject, 1s likely to be useful for 
years to come 

The second volume 1s concerned with the actual 
construction of the furnace, the character of the 
lining, the apphances for charging and for hand- 
ling the iron and slag, and also with the subject 
of the blast and the stoves and blowing engines 
The drymg of the blast, by means of sica 
gel, which one might expect to find here, was 
actually described in the first volume There 1s, 
indeed, a certain arbitrariness in the arrangement 
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index, ıt occasionally needs a little trouble to find 
information on a point which does not have a 
chapter to itself The third volume, for example, 
opens with chapters on the calculation of the 
‘burden and on the control of temperatures, followed 
! by others on operating problems, but chapters on 


' economics and on such munor subjects as the pro- 


vision of ambulances and welfare work are inter- 
posed between these and the later accounts of the 
cleaning of blast furnace gas and the utilisation of 
by-products Within the limits of each chapter, 
however, the arrangement of the matter 1s usually 
logical, and the expression 1s clear throughout, the 
witing being pleasantly free from the Jargon too 
commonly found ın books on a highly technical 
subject The admirably clear diagrams, again, are 
a feature which cannot be too highly commended 

As was remarked in the review of the first volume, 
the weakest part of the work 1s 1ts treatment of the 
chemical reactions in the furnace This defect 1s 
also seen ın the last volume, 1n the account of the 
use of slag for the manufacture of cement, where 16 
would have been interesting to see references to 
modern work on the nature of cements, on which a 
very extensive literature exists The utilisation of 
slag 1s a subject of great importance Where the 
texture of the slag 1s such as to make 1t suitable for 
use ın tar-macadam roads the problem has been 
solved, but not all blast furnace slags have such a 
texture, and the manufacture of cement provides a 
possible outlet, the high qualities of a properly made 
blast furnace Portland cement having been amply 
demonstrated 

Chemists should find much to interest them ın a 
study of the blast furnace, 1n which a number of 
balanced reactions of a complex kind proceed con- 
tinuously onanenormousscale Theworkof Bunsen, 
Playfair, and Lowthian Bell placed that study on a 
scientific basis, but ıt has been strangely neglected 
since, although many laboratory studies of the 
simpler reactions between the oxides of iron and 
those of carbon have been undertaken ‘The recent 
work of Bone has shown how remarkable are some 
of the reactions, and how fully they deserve the 
attention of chemists The elaborate treatise of 
Clements will furnish them with ample information 
as to the conditions under which those reactions 
proceed on the large scale and much that 1s sug- 
gestive should be found in its pages ‘he prac- 
tical metallurgist, on the other hand, will value a 
work which, 1f showing some minor defects, has the 
great merits of clear presentation and remarkable 
thoroughness C H D. 


No 3208, Vor 127] 


NATURE 


` of«the matter, and as each volume has a separate | 








| 


623 


Our Bookshelf, 


Pholographisches Praktikum fur Mediziner und 
Naturwrssenschaftler ^ Herausgegeben von Dr 
Alfred Hay Pp x+5314+3 Tafeln (Wien 
Julius Springer, 1930) 39 gold marks 


THis handbook 1s the work of sixteen contributors, 
each dealing with some application of photography 
in medical and semi-medical work The range 
covered 1s very considerable and dealt with 1n great 
detail The illustrations are very well reproduced, 
as might be expected m such a book, but do not 
occupy an undue proportion of the space It ıs 
sometimes urged agamst photographie iecoiding 
that the final result often exaggerates unwanted 
detail and suppresses the points required It 1s 
true that the camera and plate are not capable of 
selecting intelligently what the observer wants, but 
a study of this volume shows that a great deal can 
be done to attain this end 

Besides chapters devoted to record work pure 
and simple, such subjects as the electrocardiograph, 
the photographic recording of muscle movements, 
and the photographic side of X-ray work are dealt 
with 

The work ıs concerned primarily with medicine 
and the related sciences, and indeed it is rather 
difficult to justify the “ Naturwissenschaftler " of 
the title This 1s apparently the reason for there 
bemg no mention of the photographie plate as a 
measuring instrument The technique of photo- 
graphic photometry 1s very complex as so many 
precautions are essential before the density of the 
image can be relied on as a measure of the intensity 
of the incident radiation 

The volume 1s essentially à practical handbook 
for use as reference, but the two first chapters are 
devoted to the optical basis of the camera and the 
physical and chemical properties of the hight-sensi- 
tive material respectively The latter 1s wmtten 
from a practical point of view, and 1s httle more 
than a series of directions No attempt 1s made to 
explain the reactions of silver bromide which have 
been discovered in recent research This 1s to be 
regretted, as much of this work throws considerahle 
light on the questions of exposure, development, etc 
Photography has developed so long on purely 
empirical lines that 1t 1s still not realised that there 
is a substantial basis of theoretical knowledge which 
can be of value 1n most practical applications 


A Practical Treatise on Single and Multi-Stage 
Centrifugal Pumps | By Raymond  Defeld 
Translated by C W Oliver Pp x+221+42 
plates (London Chapman and Hall, Ltd, 
1930) 21s net 


To the British manufacturer of centrifugal pumps, 
as well as to the student who is specialising in the 
subject, the appearance of the translation of a 
volume written by a leading technical official of a 
well-known Continental firm can scarcely fail to be 
of interest, 1f only for the opportunity it should 
afford of comparing British and foreign practice in 
various points of detail and design The author 
is chief engineer of the Atelers de Constructions 
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Electriques de Charleroi, more commonly known as 
the AC EC, and he 1s also professor of hydraulics 
at the University of Charleroi two outstanding 
qualifications which should admirably equip him for 
the preparation of a manual of sound practical value 
Ihe translator’s preface claims that Prof Defeld 
has made a life-study of the problems connected 
with centrifugal pumps So much, indeed, may be 
readily conceded, and the volume 1s welcome as the 
contribution of an acknowledged expert It 1s re- 
ceived as a standard work in Belgian universities 
At the same time, without being unduly captious, 
perhaps we may be permitted to suggest that, as a 
treatise, the treatment 1s somewhat uneven and the 
style concise to the point of abruptness The book, 
in fact, may not maptly be described as a specialised 
note-book, better suited for reference purposes to 
the expert and advanced student than for guidance 
to the beginner, despite the fact that the leading 
principles of the subject are demonstrated, though 
somewhat summarily, ın the early chapters As 
might be expected (though the feature has obvious 
drawbacks), the illustrations, which are very pro- 
fuse and not free from redundancy, aie chiefly 
drawn from the products and installations of 
the ACEC The translator has provided what 
seems to be a very satisfactory rendering, and. the 
publishers have produced an attractive volume 
BC 


Grundlagen der Analysis (das Rechnen mit ganzen, 
rationalen, wrrationalen, kompleaen Zahlen) Er- 
ganzung zu den Lehrbuchern der Differential- und 
Integralrechnung Von Prof Edmund Landau 
Pp xıv +134 (Leipzig Akademische Verlags- 
gesellschaft m b H. , 1930) 9 80 gold marks 


Many books on analysis have an introductory 
chapter on the elementary theory of number, but 
1t 18 rarely sufficiently detailed to provide a com- 
plete logical account based on a few clearly stated 
axioms The present work by the eminent professor 
of mathematics at the University of Gottingen 
occupies à unique position in so far as ıt arms at 
giving a rigorous and complete deduction of the 
properties of numbers, up to and including complex 
numbers, from the five axioms of Peano, and that, 
too, by elementary methods, such as a student 
should be able to understand at an early stage of 
his university course 

There are five chapters, dealing 1n succession with 
natural numbers, fractions, sections (Schnitte), real 
numbers and complex numbers Each chapter 
gives, in strictly logical order, the definitions and 
propositions requisite for the proofs of the theorems 
concerning the application of the fundamental 
arithmetical operations of ordering, addition, and 
multipheation to the numbers with which it 35 
concerned The last chapter, in addition, gives the 
definitions and theorems relating to subtraction 
and division and to sums, products, and powers of 
complex numbers The book undoubtedly fills a 
gap in the list of mathematical books, and should 
prove exceedingly useful to every reader who feels 
the need of a clear and rigorous foundation for 
mathematical analysis 


No 3208, Von 127] 


Systematic Crystallography an Essay on Crystal 
Description, Classification and Identification By 
T V Barker Pp x1+115 (London Thomas 
Murby and Co , 1930) 7s 6d net 

IT ıs clearly desirable, whether one looks forward 
to the use of goniometric methods as an everyday 
means of identification or not, that a research worker 
in one laboratory should issue the results of his 
study in exactly the same form as an independent 
worker m another But in the anorthic system, 
the odds agamst an identical treatment, even in 
relatively simple cases, are at least fifty to one 
Yet ıt requires only a little care m the choice of 
the simplest possible mdices, aided by a few rules 
and conventions no more unreasonable or difficult 
to remember than the convention that the axial 
angle 8 of a monocliic crystal ıs the obtuse 
angle, and the odds may be reversed The 
necessary rules, and the method of them appl- 
cation, Dr Baiker has set forth clearly Once 
given the uniformity of description which would be 
consequent on a universal adoption of this system, 
the preparation of determinative tables of crystals, 
classified by their angles and symmetry, 1s rela- 
tively simple, and a specimen of such a table 1s 
given, covering some hundred substances That 
such tables are of practical value ıs shown by 
Dr Barker's successful identification of nme sub- 
stances chosen from this hundred, by thew aid 
alone It is perhaps not too much to suggest that 
it 1s the duty of every crystallographer to study 
and adopt the proposed conventions—or to put 
forward better ones instead 


Aw Mimstry Meteorological Office British Raan- 
fall 1929 the Sraty-ninth Annual Volume of the 
British Rawnfall Orgamzation Report on the 
Distribution of Ran mn Space and Time over the 
British Isles during the Year 1929, as recorded 
by over 5000 Observers wn Great Britaan and 
Ireland (MO 325) Issued by the Authority 
of the Meteorological Committee Pp xix +298 
+4 plates (London HM Stationery Office, 
1930) 15s net 

Tais volume, the sixty-nmth of a valuable series, 

gives a full account of the rainfall of the year 

1929 on the basis of records from 5180 stations 

It includes maps, tables, and descriptive m ter 

showing the distribution of 1amfall each mi ath 

and for the whole year and its relation to the aver- 
age, together with studies of heavy falls of rain 
on particular days, of the number of days with 
rain, and of well-marked spells of wet and dry 
weather during the year There are also records 
of evaporation and of percolation through the son 

The period from January to September was drier 

than any similar period in the last sixty years , 

but that from October to December was the wettest 

on record for the period In fact, an enormous 
quantity of rain fell during this period in the 
south-west of England and South Wales 

A short article at the end of the volume deals 
with the ramfall of Pembrokeshire, and there 1s 
another special article on the shielding of rain- 
gauges. 
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component of the mternal field which 1s transverse 


Letters to the Editor. 


[The Editor does mot hold himself responsible for 
opymons expressed by his correspondents N ether 
can he undertake to return, nor to correspond with 
the writers of, rejected. manuscripts intended for this 
or any other part of NaruRE No notice ^s taken 
of anonymous communications | 


Magnetic Hysteresis on Weber’s Theory 


Iw his recent valuable review of the development 
of the subject of magnetism in discontinuous media * 
Piof MeKeehan makes the statement that the theory, 
as given m the papers to which he 1s there referring, 
“makes no piovision for that magnetic hysteresis 
which is the distinguishing feature of ferromagnet- 
ism” This statement is literally quite correct in so 





Fie 1 


far as there was no attempt made in these papers to 
deal with the subject of hysteresis But 1t would be 
misleading if ıt were taken to imply that Weber's 
theory cannot give an account of the phenomena of 
hysteresis The existence of directions of equilibrium 
for magnetisation, alternately stable and unstable, 
under the Weberian internal field, compel phenomena 
of that type 

A complete discussion, even for the most important 
case of cubic crystals only, though of great interest, 
would be unsuited to the columns of NATURE, yet 
sufficient evidence as to the general validity of the 





theory may be afforded by the accompanying dia- 
grams, which refer to magnetisation parallel to a face 
plane of a cubic crystal 

Fig 1 shows a simple geometrical construction 
which 1s applicable to this case The two circles have 
1adu 1 and h 1espectively, where h 1s the magnitude 
of the external field expressed in terms of the maximum 
value, taken as the unit of field strength, of that 
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to the direction of magnetisation The Imes PQR, 
ABC, and Oh are all drawn ın the direction of mag- 


'netisation, and OS 1s in the direction of a crystallme 


axis of stable magnetisation If hOS =6, and OBA 
= 49, while OC ıs m the direction of the external field, 
with COS =8,, the construction gives OCA —6, — 6, and 
corresponds to stable magnetisation DB’ represents 
the internal field, the component MB’ of which 1s 





balanced by the component MB of the external field 
OM gives the fractional magnetisation, e, in the 
direction of the external field If h be mereased so 
that OC becomes OR, we have @ =7/8, and instability 
Is Just reached 

In Fig 2 the curve of magnetisation, BAOCD 1s 
shown for the cases 0, =0 and 0, =7/4, the equation 
bemg 

h =40(1 — 207) 


The curve for the reverse field 1s also shown Un- 
stable stretches are dotted, and the hysteresis loop 1s 
ABCD So long as k remains less than 1 1, hysteresis 
does not appear 





In Fig 3 smmilar data are exhibited under the 
condition 0, =7/8, the equation bemg 
— 8g2(1 r? 
h _1-80°(1 -o?) 
V l -o? 
So long as h<l, no hysteresis appears If 


h>1<1466, approximately, the hysteresis loop 1s 
bacd, and the magnetisation oscillates m duection 
between the two mutually perpendicular axes 
6=0,@=7/2 If h exceeds the preceding upper limit, 
the hysteresis loop BADC 1s described, and the 
direction of magnetisation oscillates between 0 =0 and 
g =r 

These results apply under the presumptions that 
there are no thermal motions, and that the atomic 
magnets can be regarded as ideal 

W PEDDIE 
University College, Dundee, 
Mar 21 ^ 


1 © Review of Modern Physics ", 1930, p 492 





Absorption Spectra of Saturated Chlorides of 
Multivalent Elements 


FRANCK and his co-workers have shown that the 
vapours of alkah halides show a continuous absorp- 
tion spectrum begmning from a long wave-length 
limit and extendmg towards the ultra-violet He 
mterpreted the absorption spectrum as follows if 
we take & substance like sodium chloride the valency 
electron of Na m the normal state may be supposed 
to pass over completely to Cl and the combination 
consists of NatCl- Such a combmation 1s called 10nie 
When light falls on sodium chloride vapour, the electron 
passes over from Cl- to Na*, the molecule thus sphttmg 
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into Naand Cl Franck obtains the heat of formation 
Q of NaCl from atomic Na and atomic Cl with the 
aid of a Born cycle and finds that Q —NAÀv where» =fre- 
quency of the beginning of continuous absorption 

The absorption spectra of saturated halides of 
multivalent elements have been studied in this 
laboratory for some time past, and yield results of 
general interest The chlorides of tetravalent ele- 
ments, CCl, SiCl,, TiCl,, and SnCl,, are the easiest 
to investigate, because they are usually fluid, and 
vapour can be obtamed with the greatest ease 
We found generally that these chlorides, like sodium 
chloride, give a continuous absorption beginning from 
a long wave-length limit and extending towards the 
ultra-violet 

At first the frequency of the beginning of absorp- 
tion seemed to have no connexion with the heat of 
formation in the process M+4Cl=MCl, +Q, but it 
turned out ultimately that Nhw =Q/4 Thus, to 
take a definite example, m SnCl, the value of Q m the 
process Sn +4Cl =SnCl, +@ 1s found to be 306 gm cal, 
while the absorption spectrum begins from à —c 3860, 
corresponding to 74 gm eal, which is about j (306) 
In CCl, absorption begins at c À — 2400, corresponding 
to 118 gm cal , while Q 1s nearly four times as large, 
namely 464 gm cal , provided. the heat of vaporisation 
is taken to be 282 gm cal as proposed by Fajans 

The explanation 1s quite simple The four chlorine 
atoms may be supposed to be symmetrically distri- 
buted about carbon or tin, and the whole energy of 
formation 1s equally shared by the four chlorme atoms 
The effect of hght 1s to remove the electron from one 
Gl 10n to the carbon shell, thus splittmg CCl, mto 
CCl, and Cl 

The relation may be expected to be generally true 
The vapour of the satwated hahde of an n-valent 
atom ıs expected to show beginnmg of continuous 
absorption at v» = Q/nh where Q 1s the heat of forma- 
tion 1n. the process (M) +n(Cl)=(MCl,)+@Q@ It can be 
shown from considerations of a Born cycle that 


n 
Q =M + 5 DCls +R -A\MCly 


2 
R A , 
so that Qn =4Da, 47. cM -ruo 
where [LM] +g (Cl;) =(MCl,] +R 


Don =heat of decomposition of Cl, and AM, NMC, 
are the heats of sublimation of the element and 
the chloride respectively These are very often 
not known But Messrs Deb and Mahanti n this 
laboratory have extended the mvestigation to the 
magnesium and alummium halides (divalent and 
trivalent) and have found good agreement with 
theoretically predicted values, provided the assumed 
values of Amge, etc, which are yet unknown, prove 
to be correct But no agreement has been found in 
the case of HgCl., which seems to behave lke HCl or 
AgCl, which, according to Franck, do not conform 
to the type called 1omic binding, but to atom-bmding 


A K DUTTA 
M N SAHA 
Physical Laboratory, 
Unıversıty of Allahabad, 
Mar 20 





Raman Spectra of Crystals 


I gave been investigating the Raman effect ın a 
number of crystals, using the same method of excitation 
which proved to be particularly successful with gases 1 
The primary source consists of a powerful water-cooled 
mercury arc, which gives an extremely intense and 
sharp resonance line 42537 The advantages of this 
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method are (1) the ratio of the intensity of the line 
42537 to the other mercury lines 1n the ultra-violet 1s 
so large that in a spectrogram of moderate exposure 
all the Raman lines are excited by the former radia- 
tion, (2) a short exposure 1s required (10 minutes to 
three hours), (3) a wide range of frequency shifts 
is available (about 20,000 cm -1), (4) the exciting 
radiation can be easily absorbed by a filter of mercury 
vapour between the substance and the photographic 
plate, thus allowing the observation of modified 


` 


frequencies ın the ımmedıate neighbourhood of the . 


primary hne 

In the Raman spectia obtained by this method, 
many new faint lines are observed in almost any 
crystal which has been tried, and the intense lines 
can piobably be measured with more accuracy than 
has hitherto been done, on account of the large 
dispersion which it 1s possible to use But here I 
will report only the most interesting new features 
which have been brought out 

I have succeeded in recording the Raman spectra 
of fluorite and rock salt, which, so fai as I know, had 
not been observed before  Fluoiite gives a Raman 
shift of 321 5+1 em 71, corresponding to an infra-red 
wave-length of 311 », which 1s in good agreement 
with the wave-length of the residual rays, 316 x, 
and besides this, a group of lines of very large fre- 
quency shift, which will be considered later 

The Raman spectium of rock salt 1s very weak (an 
eight hours’ exposure was requited, using a crystal 
5 em thick) and shows a very peculiar structure It 
consists of a continuous band, with fairly sharp limits, 
extending from about 165 em ~! to 365 cm -1 Within 
this band, a rather sharp line appears at 235 cm ^1 
Rock salt, owing to the simple structure of 1ts lattice, 
possesses only one infra-red 1eflection maximum, at 
525 u This does not comede at all with the fie- 
quency of the Raman line 

A still more peculiar phenomenon 1s exhibited. by 
calcite and fluorite These crystals show, besides the 
ordinary Raman hnes, a group of lines with & very 
large frequency shift, much larger indeed than any 
which has been observed so far in the Raman effect 
The following table gives the numeiical values of Av 
in em ^1 (+2 em 71) 


Caleite Fluorite 
72703 7255 8 
7345 2 7273 3 
7395 0 7285 4 
7455 5 7297 6 


That these Raman lines ate really excited by the 
line A2537 and not by other lines of longer wave- 
length, 1s shown by the fact that they disappear on 
introducing between the source and the crystal a 
screen which absorbs the spectrum beyond 12700 
and transmits the strong Raman lines \\2967, 3022, 
3125-31 Besides this, their frequency differences from 
these mercury lines do not agree with any known 
Raman. shifts 

The new lines are weak as compared with the stiong 
Raman lines of smaller frequency shift In the case 
of calcite, an exposure of about 30 minutes 1s required 


to bring them out, while one minute as-enough for 


the strongest line, A» 1086 cm ~! 

I have not been able to find a 1easonable explana- 
tion for these Raman lines It ıs very unlikely that 
they should correspond to vibration frequencies of 
the ciystal, since such high fundamental frequencies 
aie never found in molecules o1 crystals, even when 
containing hydrogen atoms, and the occurrence of 
higher harmonics ın Raman effect without the lower 
harmonics showing at all seems even moie improbable 
I am rather inclined to attribute the new lines to 
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electronic transitions, although the existence of such 
levels in CaF, and CaCO, seems rather strange. 

I may add that analogous lines have been looked 
for unsuccessfully in ice, quartz, rock salt, gypsum, 
anhydrite, aragonite, and barite. 


F. RASETTI. 


Physieal Laboratory of the University, 
Rome, Mar. 18. 


! Phys, Rev. 34. 367; 1930.  ibid., 


66, 646; 1930. 


toD 
cu, 


Zeits. f. Phys., 61, 508; 


Liquid Drops on the Same Liquid Surface, 

As a confirmation of L. D. Mahajan’s view that 
water is a suitable liquid for the formation of liquid 
drops floating on its own surface,! I can adduce two 
observations, the first of which is analogous to his 
observations at Den Kund. 

For several years, I have had the opportunity of 
observing such floating drops of water in the Strait 
of Trogir (Trai), on the seaboard of Jugoslavia 
(Adriatic Sea). When the sea is quite calm, the drops 
dripping from the oar-blades and falling on the surface 
of the sea, sometimes throw out, from their falling 
point, one or more such floating drops, which, after 
a quiek motion, last for several seconds. Such drops 
sometimes spray from the acute crest of the first of 
the lateral waves which aecompany a steamer in 
motion. 'The temperature of the sea in such cases 
was probably 187-23" €. 

Such floating drops (primary) ean be produced in 
abundanee in the following way: From a nozzle, 
with a small circular orifice, a fine jet of water issues 
with a moderate velocity and is falling on a surface 
of water. The orifice should be kept at such a height 


Velocity of efflux, 56-6 em./sec. ; height of jet, 0-7 em.; 
reduction, 0-68, 


Fic. 1. 


above the surface that the jet reaches it in its in- 
stability range, which lies between the place where its 
vibrations originate and where it is resolved into 
drops. Then from the point of incidence a great 
many floating drops are seen moving in different 
directions, forming a regular fan-like pattern. "The 
velocities of efflux range from some 250 cm./sec. 
to a few mm./sec. In the last case, only single drops 
leave the orifice, and form on the surface—either 
directly or coalescing from two—uncommonly large 
drops (by estimation up to 6 mm.), which last about 
3 seconds. In my experiments, the diameter of the 
orifice was 0-5 mm., while the height of the falling 
jet was from 0-5 to 1:5 cm., and they were performed 
at room temperature, 

The smaller the terminal angle of the jet or the 
greater the velocity of efflux the narrower is the fan 
of moving drops. With fairly high velocities and 
rather small angles (about 45°) the fan grows narrower 
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to some 207-30? or gets reduced only to one ray of the 
drops. In this case, the greater part of the falling 
jet reflects in the plane of incidence and forms a low 
parabola, consisting of dense dr ps, which, after a 
renewed fall on to the surface, proceed in a straight 
direction. In the case of vertical or nearly vertical 
incidences and of velocities smaller than 120 em./sec. 
the fan of the drops comprises 360°, and the drops 
spray fan-like in all directions. 

The average diameter of a drop is 2 mm. If is 
smaller if the velocity of efflux is greater. It lasts, 
on the average, 2 seconds. Single drops, especially 


-Velocity of efflux, 89:1 em./see.; height of the jet, 1-1 em.; 
reduction, 0-70. 


FIG. 2. 


those which have returned from the wall of the vessel, 
lasted up to 5 seconds. 

The photographs reproduced herewith have been 
made from a nearly vertical position, while the 
surface of water was obliquely lit by the sun or are- 
light. They represent these drops in motion (time of 
exposure 0-04 sec.). An arrow shows the incidence of 
light. Each drop in motion showed, above the dark 
base, as a pencil of parallel lines, which corresponds 
to the optical images, as formed on the drop.* Three 
parallel lines regularly correspond to one drop. 
These are well seen on the drops which move more 
or less perpendicularly to the incident light. On the 
side facing the source of light there appear two lines 
very near each other, while the third is somewhat 
farther away. "Their relative intensities are change- 
able. Often, also, the third line is double. Bright 
lines near the point of incidence of the jet usually 
show a perio lical granulation. This can be ascribed 
partly to the vibrations of the drop, owing to which 
it periodically changes shape, partly to the jumpy 
motion. Such granulation is well shown on the 
under-ex posed photographs (Fig. 2). That these are 
really drops, and not bubbles, can be seen from the 
fact that they throw a shadow on to the white part of 
the bottom of the vessel. 

The above-deseribed phenomenon can be shown by 
experiment with both distilled and tap water, Suc- 
cess depends on the freshness and cleanness of the 
surface of the water used. Even the least traces of 
grease make success impossible. The very touch of 
the surface with the fingers lessens the range and life 
of the drops. 

The drops are not reflected at the wall of the vessel 
itself. but return before coming to it. Drops of small 
velocity return at a distance of nearly 1 cm. from 
the wall of the vessel. 'This distance decreases with 
inerease in the velocity. The drops seem to return 
owing to the motion along the slope of the surface, 
which slowly ends in the angle of contact. 

As to the origin of this phenomenon, it should be 
kept in mind that the jet in its state of instability 
breaks up into drops on the vibrating surface at the 
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Je 


sity Entrance Scholarships for Science. " 


read with great interest the recent corre- 
ence in the Times on science in scholarship 
ninations and the comments upon it in the lead. 
article in NATURE of Mar. 28. I should like to 
ent a point of view rather different from any 
h have hitherto been put forward and to suppor 
/ a number of facts which, in my opinion, have 
'et received the attention which they desery 
lieve that the science specialist at school does 
te a reasonable amount of time to literary st 
and does leave school with a satisfactory interes 
terary eulture, whereas the humanist devotes 
| or no time to the study of science and leaves 
ol with an attitude of condescension towards it, 


h savours of intellectual snobbery and does little. 
it to the type of education which he has adopted. 


support of this view, I propose.to outline the | |. © 


Preparatory and public school education of.) Go) ditions of Silver Chromate in Gelatine Hydro- 
n intending science. scholar. and a. classical | ^. NL e Dp accio ane nd "abso E 
The latter usually commences Greek at his | . lysed and Electrodialysed to Different Extents. 
so he begins some measure of. 
ecia He then. 
spends the first two years of his publie school career: 
m a course of ‘general education’, which includes 


paratory school, : 
ecialisation at the age of about eleven. 


3 


week of science. 
e then commences specialisation in earnest and the 


ime which he now devotes to science is reduced to | 
me or two periods a week for the rest of his time at 
hool, or perhaps only for the first year of specialisa-. 
[ Should add that, whereas the classic.does only 
eriods a week of science in his course of general 


T 


cation, intending specialists:in modern languages. 
The future: 
arrives at his 


ustory do some seven periods a week. 
ience scholar, on the other hand, 
blie sehool having done little or no science and 
ends. his first two years on precisely the same 


of work as the intending modern language or |. 
He is, quite rightly, not allowed | 


ry specialist. 


ix periods a week of Greek and only three periods a P 
Having taken the School Certificate, | 


In. a series of papers, Dhar,- Chatterji, and ocol- 


laborators have shown that if a reaction between two 


salts giving.rise to an insoluble: produet is allowec 
to take place in gels, the insoluble substance exists 


in colloidal condition in the gel and the formation 


of Liesegang rings is due to the coagulation of the 


colloid. It has been shown, however, by Williams 
and Mackenzie! and Bolam,? that the insoluble sub- 


_ Stance produced by the reaction between two salts 
exists in supersaturated condition in the gel, and 
their results support the theory of the formation « 
 Làesegang rings proposed by Wi. Ostwald.? Exper 
ments have been carried out by us to study the con- 
dition of silver chromate in gelatine hydrolysed. 
|} (by heating) and electrodialysed to different extent: * 
- by determining the contact potential of pure silver in 
.8 mixture of N/100 silver nitrate, N/100 potassiur 


chromate, and 3.per cent gelatine. 


ecialise at all until he has passed the School |: 
te, and even then his course includes some- 


joeriods a week of literary subjects. "The same | 
ig is also true of the poorer boys, who appear to 


he chief concern of the headmaster of Charter 
+; these boys will be at the day schools, and it i 
wn in the Board of Education Regulations for 


anced Courses in Science that from one-quarter. 
ne-third of the time must be devoted to literary: 


;.ehromate in unhydrolysed gelatine is not in 
| by decreasing its pH. (6) 
| chromate in gelatine in 


reneral conclusions from 


ibi 


elatine ` 
reasec 


3} The solubility of silve 
eases with an increase in th 
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rules of solubility product On subjecting the mixture 
of silver nitrate and potassium chromate ın gelatine 
to cataphoresis, silver chromate formed by the inter- 
action 1s not found to carry any charge (either in the 
yellow mixture before the appearance of the pre- 
cipitate or in the reddish turbid mixture after some 
precipitate has appeared) These results, therefore, 
show that most of the silver chromate in gelatine in 
these experiments is m tonic and not in colloidal 
condition 

Similar experiments have also been carried out by 
allowing silver nitrate and potassium chloride to 1eact 
in gelatine It ıs found that in this case whatever 
fall in the contact potential ıs to take place, occurs 
as soon as silver nitrate in gelatine and potassium 
chloride in gelatine are mixed, the process not being 
gradual as in the case of the mixture of silver nitrate 
and potassium chiomate in gelatine Most of the 
silver chloride in gelatine exists ın a condition other 
than 10nic 

It 1s considered that the 1esults obtained from a 
study of the precipitation of sparingly soluble sub- 
stances, such as silver chloride, which do not form 
Liesegang rings in gelatine, should not be applied to 
explain the condition of sparingly soluble substances, 
such as silver chromate, which do form Liesegang 
rings in gelatine There 1s a difference in the function 
of the gelatine ın the two cases 

The results will be discussed elsewhere ın detail 


G M NABAR 
B N DESAI 
Physıcal Chemistry Laboratory, 
Wilson's College, Bombay 7, 
India 


i Jour Chem Soc , 117, 151, 1920 
* Trans Far Soc,24,463, 1928 and 26, 133, 1930 
3 Zet f phys Chemie, 23, 365, 1897 “ Lehrbuch 


d allge 
Chemie”, second edition, vol 2, p 778, 1899 S 





Explosions of Hydrogen Sulphide-Oxygen j 
Mixtures. 


Iw the course of an investigation of the kmetigsé of 
the reaction between hydrogen sulphidg-gndq oxygen 
at temperatures just below, and up t9 ^£hat of 1gnition, 
an interesting phenomenon cone ing the explosion 
has been observed, which, al fough in the light of 


certain recently discovepeg{ “cham reactions may not 
be without , yet seems sufficiently striking to 
warrant Def. ton here 
—.glmdrical glass reaction vessel, 35 cm in 
dia; over, hydrogen sulphide-oxygen mixtures appear 
to f aite above about 220? C, though the ignition 
eM}, erature of course varies somewhat according to 
the t rtal pressure and relatrve proportion of the gases 
used In a suniar vessel, ll em ın diameter, no 
ign? Sz could be observed at 300° C 
4". € yhndneal vessel of intermediate size, namely, 
15 "un diameter, ignition sometimes occurred 
using uugher pressures at 260? C, but generally not 
below about 270? C The first fact of interest ıs that 
the explosions under these conditions were never 
complete, although when explosion did occur the 
" 5 in accordance with the equation 


2H5S +30, —2H,O0 1 280, 


An induction period of some seconds (or minutes) 
always preceded an explosion As an example of this, 
150 mm hydrogen sulphide and 300mm oxygen. were 
introduced in this order into the glass vessel at 280° C 
After 8 seconds induction period (no pressure change) 
sudden explosion occurred with a pressure decrease 
of 45 mm If complete explosion had occurred the 
pressure decrease would have been approximately 
75mm Durmg the 5 mmutes following the explosion 
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a rapid reaction occurred with 30 mm pressure de- 
crease In this way the hydrogen sulphide surviving 
the explosion was finally burnt up m a rapid change 
On the other hand, if the oxygen—hydrogen sulphide 
ratio ıs mcreased the rapid reaction following the 


explosion may give way to additional explosions 
Thus at 280° C 


(1) Hydrogen sulphide, 100mm , oxygen, 400 mm. 
0m 3s exploded 25 mm pressure decrease 


0 8 exploded again 15 mm zi » 
0 15 39 39 10 mum 39 32 
Total 50mm pressure decrease 


(2) Hydrogen sulphide, 196 mm , oxygen, 404 mm 
0m 5s exploded, 25 mm pressure decrease 


0 15 exploded agaın, 16 mm pressure decrease 

0 20 measurable reaction starts 

0 50 additional pressure decrease 10 mm 

l1 27 2 " » 20mm 

2 18 2 - » 390mm 

3 20 - B » 40 mm 

5 35 5 » » 900mm 
Total decrease of pressure 96 mm 


It is very striking that so many as five successive and. 
quite well-marked explosions have been observed 
with the same mixture, each being preceded by an 
induction period which lengthens as the mixture ıs 
used up The rise in temperature consequent upon 
an explosion ıs never more than 1° C 

The nature of the phenomenon and the conditions 
under which 1t occurs are to be further examined 
Meanwhile, a detailed report of the characteristics of 
the reaction as a whole 1s 1n the press , 1n this a closer 
discussion of the facts 1s given 

H W THOMPSON 
St John's College, Oxford, 
April 1 





Plankton Changes on the Coast of Ecuador 


During the month of February of this yea an 
unusual phenomenon has been observed in connexion. 
with the coastal waters of the Pacific from the 
headland of Santa Elena to the north of Esmeraldas, 
Ecuador 

The normal blue and clear waters of the ocean 
along the littoral zone have been replaced by turbid, 
yellowish brown lenses of water which emit a most 
disagreeable and fcetid odour, suggesting stagnant 
swamp conditions These discoloured patches, which 
occur not only along the shore-hne but have also 
been reported in the steamship lanes from Panama 
southwards, indicate that they have been possibly 
induced by the equatorial current from the north 
(El Niüo) which, at this time of the year, 1s found in 
close association with the cooler Antarctic Current 
(the Humboldt) The latter, as 1s well known, ım- 
pinges upon the greater part of the west coast of 
South America durmg many months of the year 

An examination of the discoloured water under the 
microscope has revealed the fact that ıt ıs full of 
plankton material (the greater part consisting of 
spores of marine alga), and there 1s no suggestion of 
mud or other sedimentary detritus 

The idea has been put forward that the normal 
plankton of the Humboldt Current has succumbed 
owing to the higher temperature of the equatorial 
current, on the other hand, it 1s just possible that 
the sudden increase in temperature of these waters, 
caused by the influx of the warm water from the 
north, may have been responsible for an abnormal 
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fructification of the larger marine alge, with a con- 
sequent dissemination of spores ın sufficient numbers 
to discolour the water Whatever be the cause, 
however, the phenomenon 1s unusual, and has never 
been noticed by me before during eight years’ residence 
in this part of South America 
GEORGE SHEPPARD 
State Geological Department, 
Ecuador, Feb 26 





Disease 1n Nature. 


In the review of ‘ The Science of Life", by Wells, 
Huxley, and Wells, there ıs a statement on p 479 of 
NATURE of Mar 28, “‘ we are prepared to defend the 
thesis that wild Nature (that 15, apart from man's 
interference) 1s characteristically marked by exuberant 
positive health, while ın civilised society diseases are 
rife and sub-health is becoming almost normal !” 

The statement 1s very attractive but, ın so far as 1b 
refers to plants, 1s erroneous We are only too well 
aware of the diseases of crops, but the factors which 
enter into the problem are not sufficiently understood 
for us to be able to distinguish clearly between the 
disease df a crop and the disease of individuals It ıs 
a truism that there 1s a greater opportunity for the 
spread of disease ın crops than in Nature, further, 
until recently, the cultivation of varieties of crop- 
plants immune to a particular disease received. scant 
attention 

The suggestion that trees, herbs, and shrubs growing 
in their natural habitats are invariably m good health 
is wide of the mark While 16 1s customary to assume 
the prevalence of fungal attack in tropical vegetation 
as visualised by popular writers, 1t 1s not perhaps 
realised that British flowering plants, probably with-. 
out exception, are parasitised by one or more fungi' 
This parasitism is obviously of different degrees of \ 
severity, but 1t 1s so general that 1t has to be taken 
into account in intensive ecological investigation 

J RAMSBOTTOM 

British Museum (Natural History), 

Cromwell Road, London, S.W 7, 
Mar 30 





No one can doubt that mfection with parasites and 
predatory microbes ıs common in wild Nature, both 
among plants and animals, but that 1s not tantamount 
to saying that disease1scommon For disease, whether 
constitutional, environmental, functional, or parasitic, 
means disintegrative or deteriorative disturbances 
of the normal balanced metabolism of the organism 
Speaking of animals some years ago, the late Sir 
Ray Lankester said that he knew with certainty of 
only one microbic disease in wild Nature—a, bacterial 
disease of sandhoppers Many parasites—if not most 
—seem_to do httle harm to their host, unless that 
becomes somehow enfeebled, for example, by man’s 
over-crowding or over-sheltermg In many cases, the 
parasite establishes an mnocuous modus vivends with 
its host, though 1t may become harmful if man trans- 
fers ıt to a new hospitality Moreover, many so-called 
parasites (the concept has become woolly) are really 
predatory organisms devouring the plant or animal 
from within, as a beast of prey does from without 
Such predatory mtruders may destroy the victim, but 
they do not bring about disease All evidence from 
crops and plantations and the hke must be excluded 
as Irrelevant to my point that wild Nature is character- 
istically marked by exuberant positive health But 
this 1s not to be taken as a dogmatic assertion that 
there js no disease in wild Nature, and Mr Rams- 
bottom’s expert caveat 1s very welcome 

THE REVIEWER. 
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Extraction of Insulin 


IN some earlier experiments ıt was found that 
insulin was precipitated quantitatively from com- 
mercial preparations by means of sulphosahcyhe acid, 
and 1t appeared to us that this fact might form the 
basis of a method for the extraction of msulin which 
would obviate the use of large quantities of alcohol 

The following 1s an outline of the technique eventu- 
ally employed Bullock’s pancreas, frozen ımmedı- 
ately upon removal from the animal, 1s minced and 
allowed to thaw out m about two-thirds its weight 
of 20 per cent sulphosalicylic acid After two hours 
the whole is filtered in a hydraulic press and the 
comparatively dry residue covered with acetone and 
left to dehydrate overnight in the cold The almost 
water-free residue 1s now extracted ın a Soxhlet with 
acetone and finally dried rapidly in a current of air 
at 40° The active principle can now be extracted 
from the powdered fat-free residue by 75 per cent 
alcohol contaming about 0 5 per cent of hydrochloric 
acid The aqueous-alcoholic solution of insulin hydro- 
chloride 1$ concentrated in the usual way and the 
product precipitated with acetone We obtained 
about 2 gm per kgm of minced pancreas A solution 
of 01 gm of this substance produced, by subcutane- 
ous injection m a 2 kgm rabbit, hypoglycemic 
convulsions ın five and a half hours 

This method, whilst not entirely dispensing with 
the use of alcohol, requires much less than those in 
which fresh pancreas 1s extracted We have not 
explored the conditions for obtaining maximum yield, 
nor have we the time to do so, but we give the fore- 
going details of a method which, we venture to think, 
may prove to be of interest to those more actively 
engaged in the manufacture of insulin 

P G MARSHALL 
B P WIESNER 
The Macaulay Laboratory, 
«X Department of Animal Genetics, 
N The University, Edinburgh 














Ydentification of the Plant called ‘ Narthex '. 


IN NATURE June 21, 1930, p 920, Mr Henry 
Balfour inquired Ws to the nature of the plant called 
‘narthex’ by the resent inhabitants of Lesbos 
Through the kindness oO Winifred Lamb, who has 


been excavating there, 15 has bésBanossible to identify 
it with Ferula communis, which 18 the gii iennel and, 
hike a reed, has a hollow stem 

This, however, does not definitely solve the p 
atissue Dr. G F Hil pomts out to me that so 
of the Cyrenaic coms have represented on thee 
Suphrum, which 1s now extinct and which probis 
also had a hollow stem For further information, 
Catalogue of the Greek Coms of Cyrenaica (Br. | 
Museum), by E S G Robmson (1927), p cech, cana 
consulted N EUMORFOPOULOS 

University College, 
Gower Street, London, W C 1 





THE definite identification of vápðnka, as used by 
modern Lesbians, with the giant fenne 
muns, 1s interesting, and seems to disposé 
Bent’s identification of 16 with a reed 
inside the fennel stalk would, when AEn 
to smoulder gently inside the protective c“ 
stalk, which would prevent the wind caudc4 uorneprmxe - 
tinder to be too rapidly consumed Bent s explana- 
tion of the vápðn as serving to prevent the smoulder- 
mg tmder “ bemg blown out", 1s clearly erroneous. 
I desire to thank Mr Eumorfopoulos for his note upon 
my communication of June 21, 1930 

Henry BALFOUR 
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Isomorphism and Chemical Homology. 


IN NATURE of Dec 13, 1930, p 916, 18 a com- 
munication by Prof Willy Lange, of Berlin, referring 
to a letter by me! on this subject The misunder- 
standing can be easily cleared up Dr P B Sarkar 
has been working in this laboratory for a long time 
on the chemical homology and isomorphism of 
complex ions, and his first paper on the subject, on 
the homology of fluoberyllates and sulphates, was 
published ın 1929? In continuation of this work, 
and proceeding on the basis of Goldschmidt’s prin- 
ciples of isomorphism, he was investigating the 
possible cases of 1somorphism among the morganic 
complex radicles or 1ons It was a pure accident that 
he should have been working on the isomorphism 
of monofluophosphates and sulphates when Prof 
Lange’s paper appeared in the Berichte of the German 
Chemical Society As ın this paper only the simple 
monofluophosphates and sulphates were described, 
and crystallographic investigation only of the same 
was promised, 1t was not considered necessary to give 
up that part of Dr Sarkar’s work which dealt with 
the isomorphism of double monofluophosphates and 
double sulphates, and even then a year was allowed 
to pass by 1n awaiting further communication on the 
subject by Prof Lange As nothing appeared in the 
interval giving any indication on Prof Lange’s part 
that he would extend his work in this direction as 
well, I did not consider it justifiable to withhold 
the publication of this part of Dr Sarkar’s work 
anylonger Prof Lange’s petition to the Notgemein- 
schaft der deutschen Wissenschaft on April 29, 1929, 
regarding the formation of alums by the fluophos- 
phates did not appear in any scientific journal or 
abstracts, and hence could not attract our notice 

However, I deplore the omission of Prof Lange’s 
name in my note, which was not made with any 
desire to claim priority , complete recognition of his 
work will be made when Dr Sarkar’s work 1s published 
in full C Ray / 


University College of Science and Technology, 


Caleutta, Mar 3 V 
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aaron ") Meteorite of Nov. 25, 1930. 
G on my letter of last week [see NATURE, 
f 14,p 402] concerning the Karoonda meteorite, 
now enclose a brief report by Mr A R Alderman, 
the Geology Department, University of Adelaide, 
ving the results of a petrographical and chemical 
amination made by him of the substance of the 
eteorite 
The final results of the chemical analysis will not 
be available for some months KERR GRANT 
The University of Adelaide, 

Adelaide, Feb 13. 


The dark greyish interior of the meteorite consists 
of a dull ground-mass relieved by numerous black 
chondrules and spangles of a brassy mineral which 1s 
probably troilite (ferrous sulphide) The chondrules 
are very hard and compact and may quite easily be 
rubbed away from the friable ground-mass by the 
fingers 

Undoubted metallic nickel-iron 1s present m such 
small amount as to be indistinguishable in the hand 
specimen 

A rough microscopical examunation reveals that 
olivine is by far the most important mmeral ın the 
ground-mass Some hypersthene 1s also present 
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The chondrules consist of these minerals with a 
good deal of glassy material Minute granules of 
nickeliferous iron are but rarely seen, but grams of an 
opaque brassy mineral are of very variable size and 
are apparently troulite 

The chemical analysis (not yet completed) 1s in 
agreement with the mineral composition Silica 1s 
very low, about 34 per cent, whereas m the silicate 
material ferrous iron is present imn greater amount 
than 1s magnesia 

An accurate estimate of the percentage of metallic 
material 1s not yet available, but 1t seems probable 
that metallic iron constitutes less (possibly much less) 
than 03 per cent of the specimen analysed Nickel 
is of the order of 0 03 per cent. 








Medicinal Cod Liver Oil. 


IN our recent Report to the Empire Marketing 
Board on the Relative Values of Cod Liver Oils from 
Various Sources (EM B 35), noticed in NATURE of 
April 4, p 538, an unfortunate blunder has arisen 
during the revision and proof-reading of the intro- 
ductory chapter 

Reference 6 on page 9 1s incorrectly given and 
should, of course, refer to the important paper by 
Prof Steenbock and his colleague Dr Boutwell in 
T Journal of Biological Chemistry, vol 42, p 131, 
1920 

Immediately our attention was directed to the error 
we wrote to Prof Steenbock expressing our great 
regret and, although he desired that we should give 
no further attention to the matter, we feel that we 
must overnde his wishes and make pubhe our 
correction of the mistake 

On the same page the reference to Prof E 
Mellanby's pioneer researches on the causation of 
rickets might suggest that his results were not pub- 
hshed before 1921 We were, of course, well aware 
of his earlier contributions to the subject but thought 
it better, in & brief summary, to refer the reader to 
the full account of his earlier work which was pub- 
lished by the Medical Research Counei 

We would like to express our apologies to these 
distinguished investigators 

J C DRUMMOND 

Univeraty College, London 

T P Hinprrck 
University of Liverpool, 
Mar 25 





Atomic Weight of Krypton 


WHitE measuring the dielectric coefficient of a 
particularly pure sample of krypton, ıt occurred vo 
me that a density determination would be of interest 
in view of Aston’s recent statement that the accepted 
value of the atomic weight appeared from his measure- 
ments on the relative quantities of the isotopes to be 
much too low i 

I made a comparison of the densities of krypton 
and oxygen by means of the mıcrobalance and found 
that at 25° the pressures at which the two gases had 
equal densities were 301 15 mm and 787 8mm Ifthe 
compressibility corrections were proportional for the 
two gases, the atomic weight of krypton would be 
83 71, while using the most probable value for the 
compressibihty of krypton which I calculated in 1910, 
the figure reduces to 83 62 

While these results must not be considered final, 
it appears highly probable that Aston’s figure 83 77 
1s more accurate than the accepted 82 9. 

H E WATSON. 

Indian Institute of Science, 

Bangalore, India, Mar 17 


632 


NATURE 


[APRIL 25, 1931 


/ The New Crystallography. 


ByFIG 


d bes: attraction which the study of crystals has 
always exerted, not only upon the scientific 
worker but also upon a wider circle, ıs ın no danger 
of abating The time 1s perhaps appropriate to 
discuss a number of developments which have come 
about during, roughly, the last five years So far 
as the crystalline state itself 1s concerned, the chief 
change has been one of classification, it 1s not 
necessanly the crystal system "which determines 
much of our present-day knowledge, but rather 
the atomic environment Thus, in rock salt, each 
atom (or more strictly, 10n) of sodium 1s surrounded 
by six 1ons of chlorme at the corners of an octa- 
hedron, and conversely From the experimental 
pomt of view, this advance must be placed to the 
credit of the X-ray workers , 1t has only compara- 
tively recently been recognised, however, that upon 
the structures thus established ıt was possible to 
build up a systematic chemistry of the solid state, 
based upon the conceptions of environment, 1onic 
size, and 10nie deformability 

It has come about that a considerable part of 
the subject of crystallography 1s concerned with 
the question Given the structures of a large and 
Increasing number of elements and compounds, 
how much can be deduced about thew physical 
and chemical properties ^ And again, one asks 
what kind of experiment 1s most likely to provide 
this information, and whether ıt 1s essential to 
work with crystals at all ın some instances These’ 
queries are easily seen to reduce to this whether 
1t 18 desired to know something about the crystal- 
line lattice, or whether it 1s the components of the 
lattice that are the more important Research of 
the former kind obviously needs actual crystals, 
whereas the latter may be able to make some 
progress in states of matter wherein lattices, as 
ordinarily understood, do not exist for example, 
solutions and even gases Clearly, the new crystal- 
lography will trespass upon the preserves of many 
neighbourmg sciences 

The Union of Ions «nto Crystals —From a logical 
point of view, 1t 1s not altogether fortunate that so 
much attention has been given for so many years 
to the morphology of crystals as such A more 
fundamental way to proceed would be to consider 
a free atom of an element A at some distance from 
a free atom of some other element X, and to follow 
the course of events ın which all the A’s and all 
the X's are bound so that the assemblage X [A, X] 
is in equilibrium, at a temperature such that 
the components A and X are constrained to fulfil 
certain definite geometrical conditions with respect 
to each other Stability will ensue for that par- 
ticular configuration of 2[A, X], say S [A, X], for 
which the energy is à minimum In other words, 
the arrangement S [A, X] represents a crystal 

This view has led to some very interesting results 
in a series of experiments upon the alkah halides 
The ionic refractivity, which depends upon the 
deformabihty already mentioned, can be measured 
in the free state, R (free 10ns), and in the crystalline 
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state, R (solid) Now, cations and anions behave 
very differently ın the presence of each other 
Anions are consolidated, or rendered more rigid, 
by neighbouring cations, because in addition to 
the attraction of the nucleus of the anion for its 
own electrons, there 1s added that of the positive 
cation A similar argument shows that just the 
reverse holds for a cation under the influence of an 
anion—the distortion or deformability increases 
Hence, 1n the former case the refractivity decreases, 
and in the latter 1t rises Thus the union of 10ns 
to form a crystal will bring about a net decrease 
in refractivity when the consolidating effect of 
cations upon anions preponderates over the 
loosening effect of the anions upon the cations, 
and vice versa For most of the alkah halides 
the difference R (sohd) — E (free 10ns) 1s negative, 
which eorresponds to à net consolidation when the 
crystal 1s formed out of the appropriate free 10ns 
Only for potassium and rubidium fluondes (KF 
and RbE), m which a large 1on 1s paired with a 
small 10n, 1s a net loosening indicated A balance 
1s approximately obtained for sodium fluoride 
(NaF) and rubidium chloride (RbCl). the exper- 
mental accuracy 1s not high enough to detect very 
small differences 1n the refractivities 

In aqueous solution the refractrvity 1s found to 
vary with concentration m a manner which suggests 
that at high concentrations the 1ons approach each 
other nearly as closely as in the crystal lattice , 
they are m direct contact, with no mtervening 

ater molecules Other examples of relationships 
Between crystals and solutions will occur later, 
have been fairly extensively studied by spec- 

yc methods 
Thermodynamics —Strictly, thermodyn- 
amie reasoninr& 18 independent of a mechanism, 
and in this sense Wa gpplieation to crystal lattices 


and the particles compeeeewetiine |^ ae 
obvious Nevertheless, an extension 
verbial boundaries has extended our grasp & 
energetics of the sold state To show how t 
has happened, two examples, characteristic of t 
most modern work, will be discussed In the firg 
one 18 dealing with a sub-lattice property, and 
the second, with a lattice property Considerati 
in this particular order will serve to stress th 
general outlook of this article , the units composing 
a crystal are, from this aspect, of prior importance 
to the particular way 1n which they may be grouped 
The quantum theory, apphed to gaseous mole- 
cules, has been fruitful m unravelling the éom- 
plexities of rotational and vibrational motion The 
latter has long been recognised to be characteristic 
of the solid state also, but ıt 1s only very recently 
that the possibility of molecular rotations in 
crystals has been seriously considered’ The work 
is for the most part theoretical, and based upon 
suitable applications of the wave-.mechanies to 
diatomic molecules The wave,equation appears ın 
the form of Mathieu’s equation, and the correspond- 
ing energy levels are generally readily deducible 
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Analysıs shows that two extreme cases may be 
discerned , one ın which the energy equations are 
those of the quantised harmonic oscillator, while 
the other approaches the value for the rotator The 
next step 1s to obtain a discriminant, m terms of 
measurable quantities, for the transition between 
osculational and rotational motion The imequalities 


n+1<fv/46 (oscillational), 
n+1> v[A0 (rotational), 


provide, on certain assumptions, the criterion 
desired, for the quantum state n and frequency v 
Ihe factor 0 depends upon the moment of inertia, 
which 1s readily forthcoming from spectral data, 
while 81s a constant Another, and 1n some respects 
a simpler analysis, demonstrates that rotation may 
be expected at temperatures greater than 2V/k, 
and oscillation for values less than this fraction 
(V ıs a characteristic quantity ın the potential 
function for the particular molecule considered, and 
k 1s Boltzmann’s constant) The probability that 
a molecule will rotate 1s capable of approximate 
calculation, yielding P-e^?"^7, where T ıs the 
temperature 

The expressions in terms of n and @ can con- 
veniently be combined into the equation «441 
—v[40, where ng 1s the particular value of m, 
which 1s on the borderline between the rotational 
and vibrational states For hydrogen (H,), with 
its small moment of inertia, ny - 1—0 4, whereas 
for 10dine (I,) no +1~350 From these figures, 1t 
follows that the molecules ın sohd hydrogen are 
10tating even 1n the lowest quantum states, whereas 
in iodine no molecules are rotating 1n the crystal, 
since melting occurs for n~12 

The ammonium salts provide an interesting 
example of substances for which the transition 
from rotation to vibration may be expected to set 
in well within the sold range A temperature of 
about 240° absolute 1s indicated by the theory 
Observations of the heat capacity as a function of 
temperature have shown that in a number of 
substances there 1s a finite range of temperature 
over which the relative numbers of molecules in 
either state 1s undergoing a progressive change 

The second contribution, already alluded to, 
concerns the form of the specific heat curve (par- 
ticularly at low temperatures) as a function of the 
crystal symmetry of the substance If one assumes 
that the usual Debye equation represents the facts 
for the cubic system, then, as materials of decreas- 
ing symmetry are examined, instead of following 
the ‘ideal’ curve (convex upwards), an approxi- 
mately straight hne results The sequence 1s well 
seen ın the series zine sulphide (cubic), zinc oxide 
(hexagonal), cupric oxide (trielime) The import- 
ance of this effect 1s that the specific heat 1s 
influenced by the atomic environment, a typical 
lattice property : 

Crystal Spectra —As ın the thermodynamical 
matters already discussed, ıt is convenient to 
divide crystal spectra into two main classes, those 
of ionic (or even sub-ionic) origin, and those for 
which the lattice, or at least parts of the complete 


and 


lattice, are responsible In dealing with the former, , 
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one 1s tempted to make a yet finer distinction 
between the types of spectra in which ions, or 
groups of ions, are concerned (in contradistinetion 
to the swinging of large portions of the whole 
lattice), and phenomena which have their seat 
within the ion itself that 1s, transitions of an 
electronic nature Spectra amsmg from these 
three causes may be expected to appear at mm- 
creasing wave-length as the mass of the unit con- 
cerned increases Thus, subaon (electronic) 
absorption spectra in crystals may occur in the 
visible region, and are closely connected with the 
nature of colour Inter-1ome spectra are found in 
the near infra-red (between about lu and 30px), 
lattice spectra are revealed at a wave-length some 
ten times greater, and are usually detected by the 
method of residual rays, or some system involving 
focal isolation Oscillations of approximately these 
frequencies are those encountered ın the theory of 
specific heats already mentioned 

In electronic crystal spectra, restricted in the 
main to salts of the rare earths and those of the 
transitional elements, one 1s confronted with a 
problem of great complexity, intimately connected 
with electronic levels and the magnetic properties 
of 10ns with incomplete electrome shells There 1s 
httle doubt that the sharpness of the bands 1n the 
visible region is attributable to the high electro- 
static shielding and weak coupling between .the 
electrons belonging to neighbouring ions Informa- 
tion of value to chemists may well be obtained by 
studies of this kind 

Somewhat similar investigations have produced 
some wulummating results when the absorption 
spectrum of an lonic group hke MnO, 1s examined 
in a crystal and in solution The effect of dis- 
solving, say, potassium permanganate, in water 1s 
to slow down the oscillations characteristic of the 
group, owing to the outward pull of a solvent of 
high dielectric constant (=80) solution ın ethyl 
acetate (D C =6) allows the MnO, group to contract 
to almost the same dimensions as 16 has 1n the crystal 
lattice of potassium permanganate In other words, 
the surrounding molecules of ethyl acetate have 
much the same effect upon the MnO, tetrahedron 
as the 10ns of potassium 1n the solid state 

It 1s natural to infer from this that much might 
be gained by careful study of the dielectric con- 
stants of crystals, especially at temperatures 
immediately below the melting pomt Much the 
same apphes to observations of absorption spectra 
in crystals at different temperatures A promising 
start has already been made at the low tempera- 
ture end, but the technical difficulties are great, 
and the results will need much skull to interpret 

No attempt has been made to discuss the Raman 
effect in relation to crystal physics and crystal 
chemistry already the literature 1s voluminous, 
and the significance of some of the results by no 
means clear The method ıs certainly of great 
value Statistical mechanics may be expected to 
play a considerable part in the future development 
of the new crystallography , 1n fact, all the resources 
of modern science can contribute something to our 
knowledge of the solid state 
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The First Sugar of Photosynthesis and the Róle of Cane Sugar 1n the Plant 


pio upon which all lving 
organisms depend directly or indirectly for 
their existence, is still imperfectly understood 
We know that the green plant takes 1n its carbon 
in the form of the carbon dioxide of the air, and we 
also know that carbohydrate appears in the leaf, 
as the result of the fixation of the carbon through 
the action of the sun’s rays with the chlorophyll 
The intermediate stages are still a matter of con- 
jecture 

The formaldehyde hypothesis of Baeyer put for- 
ward so long ago as 1870 still awaits clear proof 
Supposed conclusive evidence in its support has 
from time to time been advanced , but on critical 
examination has proved unacceptable This has 
happened in a recent attempt to establish the 
validity of the theory Klem and Werner ! using 
the delicate test of dimedon for aldehyde were in 
a measure convincing Barton-Wright and Pratt,” 
however, ın repeating and checking their work, 
now show that the formaldehyde detected in the 
experiments 1s due to the action of light on carbon 
dioxide and bicarbonates, and 1s independent of 
the photosynthetic mechamsm of the living plant 
They sum up the matter thus “ Although the 
formaldehyde hypothesis has the merit of sim- 
plicity, which has probably been the prime cause 
of 1ts wide popularity, no work has as yet convin- 
cingly shown that formaldehyde 1s produced norm- 
ally 1n the green leaf or that 1t plays any part in 
the photosynthetic process of the living plant " 

This statement 1s perhaps a httle too sweeping 
As formaldehyde 1s toxic to the plant, 16 1s scarcely 
to be expected that 1t should accumulate in the 
free state 1n an appreciable amount under normal 
conditions It may be assumed that, as soon as 
the reduction of the carbonic acid takes place, the 
aldehyde formed 1s at once polymerised to sugar 

The important work of Baly on photosynthesis 
vn vitro 1s here relevant He has shown recently ° 
that when a solution of carbon dioxide ıs exposed 
to ultra-violet hght, formaldehyde ıs first formed 
and then sugar But when a coloured catalyst, 
such as cobalt or nickel carbonate, 1s present, the 
action takes place ın ordinary light with the direct 
production of sugar, no aldehyde being detected 
Something analogous may therefore take place ın 
the green leaf The magnesium of the chlorophyll 
may be the active metal concerned Hence on 
such a supposition 1t will be futile to search for 
free aldehyde ın assimilating leaves 

In respect of the generally accepted view that 
some form of carbohydrate 1s the final product of 
carbon assimilation, the question as to the exact 
nature of this is still not completely answered 
The classical experiments of Sachs conducted from 
1862 onwards proved conclusively that the starch 
grains, which appear on the chloroplasts of the 
leaf when exposed to light, are the direct result 
of the fixation of carbon Starch thus became 
known as the first visible product of assimilation 
It was assumed that sugar, probably glucose, 
preceded the formation of starch 
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Brown and Morris were the first to undertake 
elaborate estimations of the carbohydrates con- 
tamed in folage leaves From their investigation 
of the carbohydrates in the leaf of the garden 
nasturtium  (T'ropeolum majus), they concluded 
that cane sugar (sucrose) 1s the first carbohydrate 
to be set free in photosynthesis This was an 
unexpected and novel idea, as sucrose, being a 
disaccharide, had hitherto been regarded more in 
the hght of a reserve carbohydrate They essayed 
a formidable task—a pioneer effort to estimate 
separately 1n the leaf four sugars (sucrose, maltose, 
dextrose, and levulose) as well as starch The 
hydrolytic product of the starch complicated the 
issue  Monoootyledons, as a whole, in contrast to 
dicotyledons, form little starch in their leaves in 
normal circumstances, and some none at all In 
following up Brown and Morris’s work, Parkin, 
in order to simplify the problem, chose one of the 
latter, namely, the snowdrop * He found he had 
only three carbohydrates with which to deal, 
namely, sucrose and its two hexose derivatives, 
dextrose and levulose He interpreted his results 
likewise 1n favour of sucrose bemg the first sugar 
liberated, and he regarded the two hexoses as 
arising from it through 1nversion 

The Rothamsted workers, Davis, Daish, and 
Sawyer, were the next to take up the subject 
They advanced this side of biochemistry consider- 
ably by pointing out weaknesses in former methods 
and by elaborating new ones of extraction and 
analysis They investigated in detail the carbo- 
hydrates of the mangold and potato leaf,9 and in 
their conclusions also support the view that sucrose 
is the first sugar of photosynthesis 

Now the pendulum ıs swinging the other way 
Two important papers, by Clements" and by 
Barton-Wright and Pratt, published last year, 
both favour the view that glucose (dextrose) 1s the 
first sugar to be liberated—a view, of course, more 
in harmony with Baeyer’s hypothesis and also with 
chemistry generally These investigators have 
carried out estimations at hourly intervals during 
both day and mght—an advance upon what has 
been previously attempted 

Clements, an American worker, took for his 
research the leaves of the sunflower, the potato, 
and Soja max Barton-Wright and Pratt, of Great 
Britain, selected the daffodil, which normally does 
not produce starch in its leaf Their results are 
therefore comparable with those of Parkin on the 
snowdrop In some respects they confirm the 
latter’s work, though as regards the first sugar of 
photosynthesis they argue cogently for the opposite - 
view 

Methods of analysis are naturally of prime 
importance in work of this kind Each fresh 
investigator generally manages to bring to lght 
flaws in previous methods The Rothamsted 
workers with all their care are shown by Barton- 
Wright and Pratt to have overlooked a point which 
may have seriously prejudiced their figures for 
the hexose sugars They find that the alcoholic 
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extraction method used by Davis, Daish, and 
Sawyer results in the formation of appreciable 
amounts of aldehyde, and this affects considerably 
both the cupric reduction and the optical rotation 
Such work as has been quoted sheds no light on 
, the exact position of the various sugars 1n the leaf 
, Strakosch some years ago applied certain micro- 
j chemical tests to the assunilating leaf, and found 
: hexose as the only sugar present in the palisade 
i cells, but the reliability of his method ıs open 
to question The work of Weevers on variegated 
leaves, published in 1924, ıs probably of greater 
value in support of the glucose view He found 
both hexose sugars and sucrose 1n the green parts, 
but only sucrose in the white portions of the leaf 
The balance of evidence at the present time 
would seem to be 1n favour of the original supposi- 
tion that glucose 1s the first sugar to be set free ın 
photosynthesis On the alternative view, the two 
hexose sugars are easily accounted for as the 
inversion products of the sucrose But on the 
assumption that glucose appears first, then one 
has to imagine that part of 1t 1s first changed to 
fructose (levulose), and that from these two hexoses 
sucrose 1s synthesised If these transformations 
do take place in the leaf, we are at present quite 
eran) as to the means by which they are brought 
about 
Whatever may be the carbohydrate sequence 
in photosynthesis, there 1s cumulative evidence 
pointing to cane sugar as of wide, 1f not of universal, 
distribution among the higher plants Apparently 
it 1s of fundamental importance, since no matter 
what form the carbohydrate may take in the seed 
or reserve organ, sucrose soon makes its appearance 
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on germination The evidence ıs increasing that 

| carbohydrate can travel largely in this form 
Mason and Maskell's 1mportant work on the cotton 
plant? favours this Then, again, as a rule, leaves 
when fed with sugar solutions form starch more 

| readily from sucrose than from any other sugar 

| Notwithstanding this apparent desire of the plant 
to have 1ts carbohydrate 1n the form of sucrose for 
circulatory and metabolic purposes, there 1s no 
important reserve carbohydrate which yields cane 
sugar directly by enzymatic action! 

In view of the fact that starch, the commonest 
of reserve carbohydrates, yields maltose when 
acted upon by its enzyme, diastase, this dı- 
saccharide rather than sucrose might have been 
expected to be chiefly evident in plant tissues, 
but ıt is not so It may be that a non-reducing 
disaccharide is desired Maltose has reducing 
properties, but sucrose has not Then ıt has been 
suggested that the two hexose sugars, dextrose 
and levulose, which arise from the sucrose through 
inversion, may play different rôles in metabolism 
Further, ıt ıs possible that these hexoses are more 
active when in the nascent state, that is, at the 
moment of their formation from sucrose through 
hydrolysis This would account for cane sugar 
being found in meristematic tissue, upon which 
Priestley !? laid stress a few years ago J P 


= —__— 


1 Biochem Ze , 1926 
* Brochem Jour, 24, 1930 
3 Proc Roy Soe London, 1927 and 1929 
* Jour Chem Soe , 1893 
| 5 Biochem Jour , 1911 
| 9? Jour Agrie Scr , 1916 
| 7 Bot Gaz,vol 89 
8 Hwchem Jour, vol 24 
| ° Ann Bot , 1928 
10 New Phytologist , 1924 


Obituary. 


Pror Huen Ryan 
Y the death on Mar 27 of Prof Hugh Ryan at 
the age of fifty-eight, Irish chemists have 
sustained a loss which they will feel for many years 
to come 

Hugh Ryan was educated at Blackrock College, 
Dublin, and received his earlier chemical traimng 
under Prof A Semer in Queen's College, Galway 
Graduating in 1895, he obtamed the M. A degree, 
with gold medal, ın 1897, and then proceeded to 
Berlin, where he engaged ın research under Emil 
Fischer and Siegmund Gabriel Returning to 
Dublin in 1899, he was appointed professor of 
chemistry in the Cathohe University School of 
Medicine and in University College, St Stephen’s 
Green, Dublin In the same year he was awarded 
the D Se degree and appointed, fellow of the Royal 
University of Ireland On-£he foundation of the 
National University of Ireland m 1908, Ryan be- 
came professor of chemistry ın University College, 
Dubhn, à position which he occupied until his death 
In 1924 he was appoimted Chief State Chemist in 
the Insh Free State and was responsible for the 

organisation and control of the State Laboratory 
Throughout the entire period of his association 
with university teaching, Ryan devoted a large 
part of his time to research and published more 
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| than seventy papers In his earlier work, influ- 
| enced by his period with Fischer, he was engaged 
! on the synthesis of glucosides His researches in 
| this direction, carried out under the most dis- 
| couraging conditions, display his extraordinary 
| enthusiasm and skill as a chemist With the erec- 
| tion of the new buildings of University College, 
| Dublin, under the Irish Universities Act of 1908, he 
, had, for the first time, adequate laboratory equip- 
| ment, and his remarkable powers as an organic 
chemist were given fuller scope There followed a 
series of researches on the constitution of certain 
waxes and the preparation of a number of com- 
pounds alhed 1n character to the colouring matter 
of turmeric Further papers dealt with the syn- 
thesis of natural organic colouring matters and the 
preparation of derivatives of diflavone, diflavanone, 
and dicoumaranone At the request of Nobel's 
Explosives Company, he undertook investigations 
on the mode of action of stabilisers ın propellent 
explosives, the results of which were of the greatest 
value Numerous other papers discussed the con- 
densation of aldehydes with ketones and the 
structure of catechin  Ryan's many activities m- 
cluded a profound interest ın Irish peat industries, 
| and on this subject he furnished a very complete 
report to the Royal Dublin Society 
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While his main interests lay in the direction of 
organic chemistry, the extraordinary breadth of 
Ryan’s knowledge of all branches of chemistry 
always aroused the admiration of his colleagues, 
both in Great Britain and Ireland To Irish men 
of science his great achievement was that he 
created ın Dubhn, from small begmmings and al- 
most unaided, an important school of research m 
chemistry The range of his influence in this 
respect, already widely felt, will be more fully 
appreciated in the future 

In publie and private life Hugh Ryan was a most 
lovable and sterling character, with a rare simplicity 
and charity of outlook His untimely death will 
cause genuine grief among the many students of 
science, engmeering, and medicine who received ın- 
struction from him J ALGAR 


WE regret to announce the following deaths 


Dr T V Barker, seeretary to the University Chest 
m the University of Oxford, author of numerous 
books and papers on mmeralogy and chemical crystal- 
lography, on April 15, aged fifty years 


Prof E P Culverwell, senior fellow and professor | 


of education in Timity College, Dublin, who was 
known for his work on the calculus of variations and 
mathematical and physical theories of the Ice Age, on 
April 17, aged seventy-five years 


Prof J Lorrain Smith, F R S , professor of patho- 
logy and dean of the faculty of medicine 1n the Univer- 
sity of Edinburgh, on April 18 


The Ven J M Wilson, sometime canon of Wou- 
cester and headmaster of Chfton College, who was a 
member of a British Association committee on science 
in schools so long ago as 1866, on April 15, aged 
ninety-four years 


News and Views. 


THE prelimmaiy programme has now been issued. 
of the centenary meeting of the British Association, 
to be held ın London on Sept 23-30, under the presi- 
dency of the Right Hon J C Smuts So far, of 
course, only the barest outline of the proceedings is 
possible, but it is clear already that the meeting is 
going to be worthy of the occasion ‘The reception 
room and offices for the meeting will be in the Un:- 
versity of London (Imperial Institute Road, South 
Kensington) General Smuts will assume office at a 
meeting in the afternoon of Sept 23 in the Albert 
Hall, where the Faraday Centenary Exhibition 1s being 
held, and will deliver his presidential address on 
the same evening at the Central Hall, Westminster 
Special tickets will be required for General Smuts’s 
address , arrangements are being made for relaying 1t 
to other halls 1f necessary Evening discourses will be 
given by Prof W A Bone (photographic analysis of 
explosion flames) Sir P Chalmers Mitchell, Sir Arthur 
Keith, Sir Oliver Lodge (a retrospect of wireless com- 
munication), Sir Wiluam Hardy, and Sir James Jeans 
The Huxley Memonial Lecture of the Royal Anthropo- 
logical Institute will be delivered on Sept 29 by 
Dr G Thuilenius, and members of the Association 
are invited Vanous publie lectures will be given 
in certain polytechnic mstitutions m London It 1s 
expected that receptions will be given on Sept 24 
by the Royal Society, 1n connexion with the Faraday 
celebrations, and on Sept 25 by H.M Government 
Exhibits and demonstrations are again being arranged 
by the British Broadcasting Corporation London and 
its neighbourhood will provide plenty of opportunities 
for sectional excursions Down House, Darwin’s home 
for many years and now ın the care of the Association, 
1s within easy reach, while an invited party will visit 
York, the birthplace of the Association, on Sept 26-27 
Preceding the meeting will be a geological excursion to 
East Anglia on Sept 16-22, and those wishing to take 
part are requested to communicate with Mr I S 
Double, University, Liverpool, as soon as possible 


Tux formative influence upon the teaching of science 
in schools which was exerted by Canon J M Wilson, 
whose death has recently occurred, was evident so 
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far back as 1866, when he was a member of a committee 
with Dean Farrar, Prof T H Huxley, and Prof. 
J Tyndall, appointed by the British Association at 
its meeting at Nottingham, ''To consider the best 
means of promoting scientific education in schools ” 
The report of this committee was issued in 1867 and 
laid stress on science as an essential subject in the 
curriculum, not necessarily to train physicists and 
chemists but as an effective instrument in mental 
development  'The subjects suggested in the report 
were elementary physics, elementary chemustiy, and 
botany Canon Wilson, ın a paper on “Teachıng 
Natural Science in Schools ", pubhshed ın 1867, gave 
an account of methods adopted ın 1ntroducing science 
teaching 1n Rugby School He selected botany as the 
best subject for beginning to train boys 1n scientific 
method This was followed by experrmental physics 
By his choice, he seems to have anticipated the present- 
day position of botany in the school curnculum, at 
any rate, from the theoretical point of view There 
18 much discussion on the position of botany, or ele- 
mentary biology, in the school curnculum, but there 
1$ still much to be done in a practical way There are 
comparatively few secondary schools, especially for 
boys, where science 1s introduced by botany or biology, 
as 16 was sixty-five years ago under Canon Wilson at 
Rugby The sole idea in Canon Wilson's mind was to 
train independent observation and reasoning, not to 
supply the biology ‘ demanded ' by the first examina- 


tion for medical and dental degrees and diplomas, ` 


which some of our public and secondary schools aie 
now doing with not quite satisfactory results 


On Apii 28, one hundred yeais ago, the eminent 


mathematician and physicist, Peter Guthrie Tait, was. 


born at Dalkeith Educated at Dalkeith Grammar 
School and the Edinburgh Academy, m 1847 he 
entered the University of Edinburgh and the following 
year became an undergraduate of Peterhouse, Cam- 
bridge At the age of twenty-one, he graduated as 
Senior Wiangler, being the youngest on record He 
was also Smith’s prizeman ‘Two years later he was 
appointed professor of mathematics in Queen's 
College, Belfast, having Andrews for one of his 
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colleagues In heland he also made the friendship 
of Sir Wilham Hamilton, through whom he became 
the great exponent and advocate of quaternions 
After fow years at Belfast, Tait was chosen to succeed 
J D Forbes as professor of natural philosophy 1n the 
University of Edinburgh, and this post he held with 
great distinction until the year of his death, which 
occurred on July 4, 1901 Hus biographer gives a list 
of 22 volumes and 365 papers written by him alone 
or 1n collaboration with others Most famous of all 
is the ‘Treatise on Natural Philosophy ", written 
jomtly with Sir Wilham Thomson, afterwards Lord 
Kelvin, and generally referred to as “T and T!" 
This work, ıt has been said, takes rank with Newton's 
“Principia”, Laplace's ‘‘ Mécanique céleste ", and 
Maxwell’s “‘ Electricity and Magnetism” Other 
works included Taits ‘“‘ Thermodynamics” (1868), 
“ Heat" (1884), “Light” (1884), and “ Properties 
of Matter" (1885) He also translated Helmholtz's 
* Vortex Motion " and Mohr's “ Views on the Nature 
of Heat" 


Two volumes of Tait’s scientific papers were 
pubhshed in 1898 and 1910, and his biogiaphy by 
Prof C Q Knott appeared in 1911 His portrait 
was painted three times by Su George Reid and the 
pictures are to be seen at Peterhouse, the Royal Society 
of Edinburgh, and the Scottish National Portrait 
Gallery respectrvely As a professor, he was dis- 
tinguished by his earnest attention to the duties of 
his chair and by his capacity of inspiring his pupils 
with both enthusiasm and affection He was as 
successful 1n. presenting the elemental or fundamental 
truths of science as he was 1n advancing its range and 
attacking new problems A keen golfer and able to 
apply mathematical analysis to the fight of a golf 
ball, on one occasion when staying at St Andrews, 
his guest, Helmholtz, then about fifty years old, 
wrote “Mr Tait knows of nothing else here but golfing 
I had to go out with him , my first stroke came off— 
after that I hit ether the ground or the aw Tait 1s 
a peculiar sort of savage, lives here, as he says, for the 
muscles, and 15 was not till to-day, Sunday, when. he 
dare not play and did not go to church either, that he 
could be brought to talk of rational matters" With 
Balfour Stewart, however, Tait published a book on 
the “ Unseen Universe" which, while ıt called forth 
praise and censure, fulfilled the authors’ purpose to 
show that the common statement that “Science 1s 
incompatible with religion " was baseless Tats 
correspondents included Kelvin, Maxwell, Cayley, 
Hamilton, and many other scientific men of the 
Victorian age 


Tur Paris correspondent of the Morning Post 
states, ın the issue of April 10, that news has been re- 
ceived m Russian circles m Paris that Profs Machael- 
ovsky and Saposhnikoff have been arrested and 
exiled to the far north of Russia The reasons for 
their arrest and exile are unknown ın Paris Prof 
Saposhmkoff 1s well known in scientific circles in 
Great Britam and this news will cause much sorrow 
to his friends here He was frequently m England 
and. took part m the International Congress of 
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Applied Chemistry held ın London in 1909 He also 
spent considerable time m Great Britam durmg the 
War, and for his services at that time he was made 
a Kmght Commander of the Order of St Michael and 
St George In the early days of the revolution, 
Prof Saposhnikoff was imprisoned for several months 
in Petrograd and his two sons were shot After his 
release he held several mnportant posts and visited 
the Contient and England on official busmess for 
the Soviet Government He was professor at the 
Michael Ordnance Academy and also at the Institute 
of Roads and Communications He was a diligent 
worker and published much work of scientific value 


PROF SAPOSHNIKOFF ıs a pioneer in the chemistry 
of explosive substances His work on the decom- 
position of nitrocellulose and his investigations in 
connexion with the nitratimg properties of nitric 
acid in sulphuric acid with reference to the vapour 
tension of the mixture were acknowledged as ım- 
portant contributions by all explosives chemists 
He worked on a variety of other subjects of purely 
scientific interest and was also the author of a number 
of papers on metallurgy, including investigations on 
the microstructure and physical properties of alloys 
His papers durmg the period 1903-12 occupy a 
column in the index of the Journal of the Chemical 
Society The results of his investigations appeared 
m Russian, German, and French journals, and smce 
the War he has contributed many papers on scientific 
and technical subjects, which have been published in 
Russia Prof Saposhnikoff is sixty-three years of 
age and has a record of highly valuable scientific and 
technical work which 1s recognised and appreciated 
by all scientific workers in Europe It 1s little short 
of disastrous that the world, as well as Russia, should 
be deprived of the services of a man who is stil 
capable of doing excellent work for the benefit of 
humanity 


In our issue of April 18, p 600, we printed & very 
brief account of the history of the Paris Observatory, 
prompted by the reports in the daily piess that the 
Observatory was closing down and that a new national 
observatory was to be built ın. the Durance region of 
Provence These reports, 1t seems, are incorrect and 
we much regret having given them further currency 
by repeating them M Ernest Esclangon, Director 
of the Paris Observatory, has written explamuing the 
present position and prospects of the Obseivatory, 
and we cannot do better than reproduce his words 
‘© Tl n'est nullement question d'abandonner l'Observa- 
torre de Pars, bien au contrare Nous demandons 
seulement qu'une grande succursale de cet observa- 
torre soit créée en Provence où le ciel est particulière- 
ment beau , cette succursale serait dotée d'insti uments 
puissants et modernes, notamment de grands téle- 
scopes  L'Observatoue de Paris garderait toute son 
importance , un grand nombre de services d'observa- 
tion y seraient conservés, notamment ]le service 
méridien, le service de l'heure, le service des équato- 
riaux pour les obser vations d'étoiles doubles , le service 
des observations solanes installé à Meudon, ete 
En outie, l'Observatoire de Paris centraliserait les 
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documents que les astronomes iraient recueillir dans 
la succursale en Provence, étudierait ces documents, 
en tirerait les conclusions , en un mot, l'Observatoire 
de Paris, en plus des services d’observation qui y 
seraient conservés, constituerait comme le cerveau de 
l'organisation d'ensemble Mais au surplus, tout cela 
reste pour le moment à l'état de projet, et aucune 
décision n'a pu étre prise puisque les crédits nécessaires 
pour cette réalisation ne sont pas encore votés, et 
qu'actuellement, nous ne disposons pas des moyens 
pécuniaires indispensables pour mettre ce projet à 
exécution " We welcome this very clear statement by 
M. Esclangon and trust that funds will be quickly 
forthcoming to enable the realisation of the scheme 
he has outlined 


THE official report on the Hawkes Bay earthquake 
of Feb 3 has been received from Lord Bledisloe, 
Governor-General of New Zealand ‘The loss of life 
(212 persons) was due maimly to the fact that the 
centre of the earthquake—somewhere beneath the 
Pacific Ocean—was not far distant from two towns, 
Napier and Hastings, contamimg between them a 
population of about 35,000 The shock was felt over 
a great part of the North Island and the northern 
district of the South Island, while the area over 
which material damage occurred extends from near 
Gisborne on the north to Waipawa on the south, 
and from Tarawera on the west to the Pacific Ocean 
The houses that generally withstood the shock were 
those of wood or reinforced concrete Bref but 
interesting accounts of the Murchison earthquake of 
June 17, 1929, are contaimed in the Report of the 
Dominion Astronomer and Seismologist for the year 
1929 and im an article on the “ Seismology of New 
Zealand ", published in the New Zealand Officul 
Year-book for 1931 The map of the 1soseismal lines 
shows that, except for very small areas mn the extreme 
north and south, the earthquake was felt throughout 
both islands The movement along a fault near 
Murchison raised the ground on the east side about 
fifteen feet and shifted ıt about nme feet to the north- 
west Recent levelhngs show that the block 1s now 
sinking back somewhat irregularly, a movement that 
is no doubt responsible for the after-shocks felt so 
frequently m the central area Of these, no fewer 
than 632 were recorded by the end of the year at the 
Wellington Observatory 


THE annual exhibition of the Television Society was 
held on April 15 at University College, London The 
number of exhibits was greater than 1n previous years 
The trend of development ıs ın the direction of large 
screens with projection methods suitable for large 
audiences The Tuke cup was awarded to R Wilson 
and A A Waters for an excellent television equipment 
with & mirror drum receiver and screen projector In 
this system the person being televised is not dazzled 
by excessive light, and he can be seen at the same time 
as the rmage on the screen It worked very satisfac- 
torily, and the receiving set 1s small and quite orna- 
mental, which we consider a great step in advance 
In television between places about a hundred miles 
apart, ‘echo mages’ are sometimes observed, one 
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Image being partly superposed on the other T H 

Bridgewater showed how this phenomenon ean be used 
to determine the height of the Kennelly-Heaviside 
layer ‘The research laboratories of the General Elec- 
tric Co showed two gas discharge tubes which operated 
directly from the 200-volt alternating current mains 
without using high-tension transformers The sodium 
tube gives a yellowish light and the neon-mercury 
vapour in a uranium glass tube gives a bluish white 
light We were mpressed by the educational exhibits 

Printer’s blocks were prepared showing the amount of 
definition possible by different television scanning SyS- 
tems, and simple diagrams illustrated the underlymg 
principles of television The GPO exhibited excel- 
lent photographs recerved in Great Britain from 
Austria, Denmark, Germany, and Sweden by the 
Siemens-Karolus-Telefunken system The British 
Stenode Radiostat Corporation showed various sten- 
ode models of radio-receivers of very high selectivity. 


As there is little more than one per cent of the 
world's main line railways electrified, there 1s plenty 
of scope for electrical engineers to convince the 
railway companies of the advantages of electrifica- 
tion There is general agreement that suburban 
and tube railways should be electrified Where the 
trains are continually starting and stopping, elec- 
trification enables the hnes to carry far moie pas- 
sengers and to accelerate the service In underground 
tunnels and m tube railways, the noxious vapours 
generated by steam trains makes electrification com- 
pulsory After the War the Austnan Government 
obtained an international loan, a part of which 1t set 
aside for main line electrification In 1927, however, 
the work was stopped and the money used for other 
purposes  Laige portions of the scheme were there- 
fore left unfinished One of the reasons was the 
lowering of the price of imported coal, and another 
was possibly that too favourable a view had been 
taken of the costs of electrification In World Power 
for March, Dr M G Say discusses these aspects of 
railway electrification Main lme electrification 15 
not favoured in Great Britain because coal 1s cheap, 
the gradients are seldom severe, and there are scarcely 
any main hnes where the tunnels render steam 
haulage hazardous The London-Brighton hne, 51 
miles 1n length, will be the longest electrified route 1n 
Great Bram It wil be worked by multiple-unit 
trams of six coaches The present steam train service 
of two millon train-miles per annum will be re- 
placed by an electric service of nearly five million 
tram-miles The conversion cost is estimated at 
about £50,000 per mile, and energy outside the London 
area will be obtained directly from the national grid 
network The maximum speed of 65 m ph will 
enable the quickest trains to have an average speed of 
94 mph If this line 1s successful, 16 will probably 
be the forerunner of further electnfied zones east- 
wards and westwards from Brighton and Worthing 


THE first and the most useful of the commercial 
applications of radio communication was to marine 
navigation In his chairman’s address to the wireless 
section of the Institution of Electrical Engineers, 
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published in the March number of the Journal of the 
IEE. C. E. Rickard gives interesting data of the 
progress that has been made The international legis- 
lators who frame the rules and regulations for wireless 
communication insist that marime radio telegraphy 
shall progressively mmprove and, so far as economic- 
ally possible, keep in step with modern progress 
About fourteen thousand of the world’s ships are now 
fitted with wireless apparatus Of these, about ten 
per cent are fitted with valve transmitters and the 
rest with spark only Spark transmitters of 100 watts 
input power are generally considered to provide the 
best form of emergency apparatus, probably because 
it 1s thought that a strident and hoarse cry for help 
will attract the most attention By the new mter- 
national regulations, no spark transmitters of greater 
power than 300 watts input power are to be installed 
From now onwards, therefore, the percentage of high- 
power spark stations on board ship will steadily 
decrease There are about twelve thousand ships fitted 
with automatic alarm devices which enable a ship’s 
operator to be called to his post when he 1s not on 
watch At the end of last year, about five hundred. 
ship's hfeboats were fitted with wireless Vessels of 
less than 1600 tons gross tonnage which do not carry 
passengers are under no legal obligation to have radio 
apparatus Many of them, however, are fitted with 
radio, as 16 1s found of great value not only 1n navi- 
gating the ship but also ın carrying on their business 
In particular, trawlers, whalers, and. other vessels con- 
nected with the fishing industry are generally equipped 
with radio There are now more than 200 automatic 
radio beacons around the coasts of the leading mari- 
time countries of the world 


THe new Welland Ship Canal between Lakes Erie 
and Ontario, which was opened on July 1, 1930 
(NATURE, July 5, 1930, p 30), allows vessels of ocean 
liner size to pass round Niagara Falls and removes one 
of the two great barners that have kept deep-sea 
shipping out of the Great Lakes Between the lakes 
and the ocean only the barrier of the Lachine Rapids, 
round which smaller vessels alone can pass, remains 
But the largest lake vessels, about 600 feet in length, 
are now able to get into Lake Ontario There are 
2] electric drawbridges over the new canal, some of 
them spanning the canal's full width of 320 feet 
Unhke the Panama Canal, where only the locks are 
illuminated, the entire length of the canal 1s hghted 
lke a city street The Welland locks are tremend- 
ously deep Three of them give & total lift of 140 
feet in less than three-quarters of a mie The 
electrical equipment 1s built by the Canadian West- 
inghouse Co, Ltd The locks have corridors, steps, 
and electrically lighted mooring platforms, half- 
way down the sides The attendants check the way 
of the ship as 1t sails m at the lower level As the 
water comes in, the men retreat and the lock 1s flooded 
The electric lamps ın their water-tight globes are left 
burning far underneath the water One end of the 
canalis 326 feet higher than the other If 16 were not 
for the lock-gates, Lake Erie would run into Lake 
Ontario, formmg a new Niagara Falis In the un- 
likely event of a lock-gate failing, there 1s a boat with 
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powerful hoisting gear always ready to plug the 
canal by an emergency gate 


A CONFERENCE of teachers and other professional 
experts ın prehistoric archeology will be held m Bern 
m May, at the personal mvitation of Prof Bosch- 
Gimpera, of Barcelona, to discuss the future organisa- 
tion of prehistoric studies This conference arises out 
of suggestions which were discussed at the Congress 
of Archeology held at Barcelona m 1929, when the 
question. was raised whether, m view of the situation 
which had arisen ın regard to international congresses 
m archeology, 15 was desirable that the prehistoric 
section of the Congress of Archzology should be 
enlarged It then appeared that there was a desire 
for a quite new organisation Since 1929, however, 
there has been a fundamental change in the situation 
The attempt made by the Institut imternational 
d'Anthropologie of Paris to revive, and at the same 
tıme absorb into 1ts own machinery, the old pre-War 
Congrés d’Anthropologie et Archéologie préhistorique, 
by 1ssumg a Joint invitation to the congress at Lisbon 
in 1930, would appear to have strengthened the dis- 
satisfaction of archeologists with the present position 
rather than have reconciled them to a congress which, 
while international m name, 1s attached to a permanent 
organisation, bound under French law to be pre- 
dominantly French m composition As a result of 
inquiry, 1b would appear from a report published by 
Prof J Myres m the April issue of Man, there 1s a 
widespread agreement among archeologists of all 
nationalities, including even some French, that future 
congresses should be entirely separated from the Paris 
Institut and, m fact, that the old Congrés should be 
revived m accordance with its former statutes 


Pror Myrzs goes on to forecast the probable lines 
of discussion at Bern m the hght of consultations and 
correspondence with Contmental archeologists The 
questions to be settled will be whether international 
organisation 1n the future should provide for a single 
congress to cover all human sciences, anthropology, 
ethnology, technology, as well as prehistoric archso- 
logy, or should (at any rate at present) a congress be 
organised to deal with prehistoric archeology only ; 
and, secondly, whether an entirely new congress on 
fresh principles should be organised, or should the 
pre-War Congrés d'Anthropologie et Archéologie pré- 
historique be revived by fuendly agreement with the 
surviving representatives of the old Congrés and the 
Paris Institut as an entirely independent institution. 
On these pomts the attitude of British archeologists 
18 set out m a series of resolutions passed at a recent 
meeting of the Jomt Committee on Teaching and 
Research of the Royal Anthropological Institute, a 
fully representative body In these, the desire 1s 
expressed that the Congrès should remain ın being as 
an independent body, and the Committee conveys to 
the meeting at Bern the hope that any future congress 
for prehistoric archeology will admit the more general 
studies of anthropology and ethnology, which illustrate 
all the various aspects of prehistoric archeology 


UNDER the auspices of the Museums Association and 
the Carnegie United Kingdom Trust, an exhibition of 
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museum specimens specially prepared for circulation 
to rural areas was held in the County Hall, West- 
minster, on Jan 28-30 The exhibition aimed at 
showing, foi the mformation of museum curators, 
educationists, and the public generally, what can be 
done and what 1s being done to extend the influence of 
museums to country schools and to the people Nine 
provincial museums, the Canadian Commission, and 
three United States museums sent exhibits, which 
represented very fairly the possibilities of this branch 
of service, as well as the limitations imposed upon 1t 
by difficulties of size and transportability It 1s very 
gratifying to know how greatly this museum work 
1S appreciated m the districts where ıt prevails The 
Museums Journal for March associates with an account 
of the exhibition, photographs of some of the series 
shown One of the great difficulties of curators 1s to 
obtain, at reasonable cost, cases at once suitable for 
exhibiting specimens (often of considerable depth) and 
for bearing the strains of travel by rail or carrier May 
we suggest that the Museums Association would play 
a most useful part were ıt to arrange for the mass pro- 
duction of a standard transportable case, probably 
after the type used by the American Museum of 
Natural History, which, to us, seems best to meet 
requirements 


A List of the industrial research laboratories of the 
United States of America has recently been published 
as Bulletin No 81 of the National Research Council 
(Pubheation Office, National Research Council, 
Washington, D C No prce) It1s the fourth edition 
of this bulletin and shows a great increase, m the 
number of industrial research centres listed, on the 
third edition of 1927 The increase in number 1s 
about 60 pez cent and may be indicative of either 
the gieat progress of industrial research in the United 
States or a greater interest of such research laboratories 
in this compilation by returning data for publication, 
or both The lst is of industrial laboratories only 
and does not include, therefore, laboratories connected 
with the Federal, State, or municipal governments, 01 
with educational institutions Since, as the compilers 
of this bulletin admit, such laboratories often do 
attack problems of dustrial importance, 16 seems a 
pity that they were not included These laboratories 
usually are listed in other publications, yet their 
inclusion probably would have added to the value of 
this bulletin, by making 16 even more comprehensive 
The data given under each laboratory were furnished 
by the director of the laboratory, ın reply to a 
questionnaire, of which the chief parts apparently 
were name and address of the company (under which 
the laboratory ıs listed), director and research staff, 
account of research work, and, 1n a few cases, develop- 
ment work Following this list of mdustral com- 
panies’ laboratories, 1s an alphabetical list of directors 
and then addresses Then comes the geographical 
distribution of the laboratories, grouped into towns 
and States Finally, there 1s an alphabetical grouping 
of the subject matter of research The last two lists 
form indexes to the whole volume, thus making 
reference comparatively easy So far as we know, 
there 1s no similar list of industrial research laboratories 
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in Great Britain, such a list should prove of great 
value as a ieferenee guide to all types of research 
workers 


Ir is announced that the Whipsnade Zoological 
Park wil be opened to the public on Saturday, 
May 23 The park will be open every day afterwards, 
including Sundays, from 10 A m until hghting-up time 


A SMALL earthquake was recorded at Kew Observa- 
tory at I7 hı 3mm 9. see GM T on April 15 Itis 
estimated that the disturbance originated 1300 miles 
away, the epicentie being under the Atlantic to the 
north of the Azores 


THE Faraday Medal (tenth award) will be presented 
to Mr Charles H Merz at the ordinary meeting of the 
Institution of Electrical Engineers to be held on 
Thursday, Aprıl 30 The presentation will precede the 
twenty-second Kelvin Lecture, which will be delivered 
by Piof W L Bragg on “The Architecture of Solids "' 


THE annual visit to the Research Station, Long 
Ashton, Bristol, will take place on May 7, when the 
ciders made during the season 1930-31 will be dis- 
played and the fruit plantations of the Station will be 
open to vısıtors from 114 M to4P Mw Demonstrations 
of small horticultural machines and implements, ın- 
cluding cultivators, spraying and dusting machines, 
ete , will be in progress throughout the day 


THE Pontifical Academy of Sciences (Nuovi Lince1) 
is offering a prize of 10,000 lire for a critical disserta- 
tion on the law of Mendel and the chromosome theory 
Essays must be unpublished and may be written in 
Englısh, French, German, Spanish, Italan, or Latin 
They may be sıgned or written under a pseudonym, 
and must reach the Pontifical Academy of Sciences, 
The Vatican City, before Oct 30 The award will be 
announced at the first meeting of the Academy in 
December 


THE work of the National Physical Laboratory is 
illustrated by a senes of transparencies now on view 
in the entrance hall of the Science Museum, South 
Kensington They include illustrations of a radium 
safe, one million volt spark, internal view of the high 
voltage laboratory, and the primary standard baro- 
meter There is also an exhibition illustrating the 
occurrence of earthquakes and instruments used in 
their measurement, with the records obtained at Kew 
from a number of recent earthquakes Both series of 
exhibits will be on view until the end of June 


THE Linnean Medal fo1 1931 of the Linnean Society 
of London has been awarded to Prof Karl E von 
Goebel, professor of botany in the Univeisity and 
Director of the Botanical Gardens, Munich The 
following have been proposed as foreign members of 
the Society Prof Carl Christiansen, of Copenhagen , 
Dr K E Correns, Director of the Kaiser Wilhelm 
Institute of Biology, Berlin, Dr L Diels, Director of 
the Botanical Gardens, Berhn, and Prof F AFC 
Went, professor of general botany ın the Unive1 sity 
of Utrecht 


SIR JAMES JEANS left England on April 18 for the 
United States, primarily to receive the Franklin Medal 
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fiom the Fiankln Institute, Philadelphia On May 
18 Sir James will deliver a lecture in Washington 
under the auspices of the Cainegie Institution He 
will visit the Bartol laboratories in Philadelphia on 
May 19, and on May 20 will receive the Medal from the 
Franklin Institute and there delve: his lecture This 
will be followed by three lectwes, at Princeton (May 
23), Harvard (May 25 o1 26), and Yale (May 26 o1 
27), which are being given under the auspices of the 
Fiankln Institute Sir James will sail for England 
towaids the end of May 


THE preliminary programme of the foity-second 
congress of the Royal Sanitary Institute, which will 
take place at Glasgow on July 4-11, has recently been 
issued Sir Henry Mechan will preside ove: the 
congress, which will be divided into the following 


sections — pieventive medicine, architectme and 
engmeeimng, maternity, child welfare, and school 
hygiene, hygiene of food, hygiene in industry , 


vetenmaiy hygiene, and national health insurance 
Five conferences have also been arranged, of sanitaiy 
authoiities, medical officers of health, engineers and 
surveyors, sanitaiy inspectors, and health visitors 
The inaugural addiess wil be given by Su Henry 
Mechan, and the congress will termmate with a lecture 
by Major Walter Elhot on ‘‘A Continuous Health 
Policy’? A health exhibition in connexion with the 
congress 1s projected, and there will be opportunities 
for visits to hospitals and othe institutions and 
places of local mterest 


THE prelimimaly programme of the Second Inter- 
national Congress of the History of Science and 
Technology 1s now being sent out, and we note that it 
1s intended, as the subject-matter of the Congiess 1s 
so extensive, that members should speak to three 
general themes, namely (1) The sciences as an integral 
part of general historical study, (2) Hostorical and 
contemporary inter-relationship of the physical and 
biological sciences, (3) Intei-dependence of pure and 
apphed science For the afternoons and evenings, 
visits have been arranged, among other places, to the 
Royal Society, Royal Institution, Royal Observatory 
(Greenwich), National Museums, Institute of Historical 
Research, and Down House, Kent There will also 
be excursions to Oxford and Cambridge Most satis- 
factory responses have already been made and the 
Congress bids fair to be a very g1eat success Further 
paiticulais will be furnished upon request by the 
honorary secietary of the Congress, The Science 
Museum, South Kensington, S W 7 


WiTH iefeience to the article on medals awarded 
for scientific achievement, published as a supplement 
to NATURE of Nov 15, 1930, and the additional list 
in NATURE of Mai 7, ow attention has been directed 
to a futher medal award In 1928 the Bombay 
Bianch of the Royal Asiatic Society established a 
silver medal, to be given trienmally to a member 
considered to have made the most signal contribution 
in Oriental scholaiship during the previous three years 
The fist medal will be presented this year to Mr 
S V Karandika, for his book “ Hindu Exogamy 
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A Systematic Study of Hindu Mariage Outside the 
Gotra”? This book was noticed ın NATURE of Mar 
15, 1930 


Wrr& the December number, 1930, the Tropical 
Veterinary Bulletin ceased publication, and in its 
place the Imperia] Bureau of Animal Health 1s 
publishing a new journal under the title of the 
Veterinary Bulletin This includes the matte: of 
the Tropical Veterinary Bulletin and, ın addition, 
the diseases of temperate clmates The first volume 
of about 384 pages ıs being issued in fow quarterly 
parts, commencing April 1, but fiom January 1932 
the journal will be published monthly, and the volume 
will run to about 600 pages The subscription price 
is £1, post free, which should be sent to the Imperial 
Bureau of Animal Health, Vete1maiy Laboratory, 
Ministry of Agiiculture and Fisheries, Weybridge, 
Surrey, England : 


A USEFUL classified. catalogue of new and second- 
hand books on medical subjects has just been issued 
by Messrs W and G Foyle, Ltd , 119 Charing Cross 
Road, W C2 It can be had free of charge upon 
application 


WE have received a volume of collected repiints of 
** Researches published from the Wards and Labora- 
tories of the London Hospital during 1930" It 
is edited by Mı Hugh Cains, and contains 39 papers 
dealing with a variety of subjects—clinical medicine 
and suigery, radiology, pathology, bacteriology, and 
physiology Five papers deal with psittacosis or 
parrot fever The paper by Bedson and Western shows 
that the vuus is a filterable one, though probably of 
relatively large size, and that the guinea-pig 1s sus- 
ceptible to the vius and may be employed fo1 main- 
taining stiains 


A CATALOGUE (No 456) of nearly 1300 second-hand 
books of science has just been received from Messrs 
Bowes and Bowes, 1 Trinity Street, Cambridge The 
subjects are arranged unde: the headings of journals 
(general), aguicultwe, anthiopology and ethnology, 
biography and travel biology (with miucioscopy, 
evolution, and heredity), botany (with a small collec- 
tion of herbals), chemistry and physics, entomology 
(with arachnida, and crustacea), forestry and garden- 
ing, mineralogy and geology, mollusca, ornithology, 
zoology (general, with paiasitology), and addenda 
(all subjects) The piices asked appeal very 1eason- 
able 


APPLICATIONS ate invited for the following appoint- 
ments, on or before the dates mentioned —A head 
of the senior engineenig department of the Hull 
Municipal Technical College—The Director of Educa- 
tion, Education Offices, Gwidhall, Hull (May 2) 
A senior lecture: ın electiical enginee1ing and an 
assistant lecturer in marine engineering at the Liver- 
pool Central Municipal Technical- School — The 
Director of Education, Education Office, 14 Su 
Thomas Street, Liveipool (May 2) A lecturer 
in mathematics with subsidiary physics and a 


' lectuie1 in buildmg technology and science at the 
| Rugby College of Technology and Arts—The Principal 
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and Organiser of Further Education in Rugby, 
61 Chfton Road, Rugby (May 8) An assistant in 
the chemistry department of the Coventry Municipal 
Technical College—The Director of Education, 
Council House, Coventry (May 22) A professor 
of anatomy in the University of Birmingham—The 


A university student in physiology in the University 
of London—The Academic Registrar, University 
of London, South Kensmgton, SW7 (May 31) 
A temporary lecturer in chemistry at the Huguenot 
University College, Wellington, Cape of Good Hope— 
Miss M S H Kilroe, St Paul's Gurls’ School, Brook 


Secretary, The University, Birmingham (May 30) | Green, W 6 


Our Astronomical Column. 


Comets —Pop Astr for April contains photographs 
of comet Schwassmann-Wachmann before and after 
the recent outburst, 1eported 1n NATURE for April 11 
They were taken by Prof G van Biesbroeck with the 
24-inch reflector at Yerkes Observatory The first 
was taken on Dec 16, 1930, when the comet's magni- 
tude was about 16 ın spite of 1ts faintness, Di F E 
Ross has managed to bring out an appreciable amount 
of coma by making successive photographie copies 
The second photograph, taken on Feb 11, 1931, shows 
the comet as a small, bright dise of magnitude 12 5 
Examination of the original negative showed a little 
diffused light at the edge of the disc, but the extended 
coma had vanished By Mar 10 the comet had again 
sunk to magnitude 16, and the outer coma was again 
visible On Feb 11 the comet was 7 05 units from the 
sun, 6 33 from the earth Prof van Biesbioeck 1s 
confident that 1t will remain visible round the whole 
of its orbit, which will be a new cometary record It 
1$ now within two years of aphelion passage 

Dr K Remmuth, of Konigstuhl Observatory, an- 
nounces, in Astr Nach 5779, that he has detected 
images of a comet on plates taken 1n March 1902 It 
' was 1 5’ in diameter with a faint nucleus and a short 
tailin P A 220°, magnitude 120 He suspects that 
it may be a periodic comet, but ıt has not been identi- 
fied with any known one The positions are given m 
the hope that other images may be found on old plates 


GMT 1902 RA 19020 N Decl 1902 0 
Mar 44 10h 199m  ]]h 4m 37 03s 1° 13' 34 3" 
» Oo 9 383 11 4 1302 1 15 235 
» 5 10 222 11 4 1312 l 15 277 
» Oo ll 58 11 4 12 82 l 15 325 
Another Interesting Schwassmann - Wachmann 


Object —These two astronomeis of Bergedorf Observa- 
tory are the joint discoverers of several interesting 
comets The latest of their discoveries 1s probably 
a minor planet, ıt attracted considerable attention 
from its rapid retrograde motion of - 1m 428 daily 
and its highly inclined orbit Coc 413 of Astron 
Rech Instit contams the following preliminary orbit, 
computed by Dr A Kahrstedt 


Epoch 1931 March 24 0 U T 
M 19 6013? 


v 134 27187 | 
Q 0 0056; 1931 0 
2 33 1919 
$ 2) 4017 
Period 5 524 years 
log q 0 2977 


The aphehon is about a unit mside the orbit of 
Jupiter, so the perturbations will be considerable 
The magnitude ıs 13 i 


Parallaxes of Stars at different Galactic Latitudes — 
Publication No 45 of the Groningen Laboratory has 
a paper on this subject by Dr P J van Rhyn and 
B J Bok Tts object 1s a re-determmation of the 
mean secular parallaxes of stars of various magnitudes 
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grouped with reference to their galactic latitudes It 
is concluded that the distances of the faint stars in 
high galactic latitudes were over-estimated in the 
similar 1esearch mn Publication No 29 The proper 
motions have been re-investigated, usmg all the 
recently published star-catalogues and some special 
investigations for famt stars by Alden, P van de 
Kamp, and A van Maanen The effects of galactic 
rotation have been taken into account, using Oort's 
formule of correction 

The followmg 1s a summary of the resulting mean 
secular parallaxes 


Mag Lat 0° to 40° Lat 40° to 90° 
70 0 033" 0 047” 

9 0 0 017” 0 027” 
11 0 0 0086” 0 015" 
13 0 0 0045" 0 009" 


Tables are given to facilitate the deduction of abso- 
lute proper motions of faint stars from their relative | 
values as derived from photographs They include 
the effect of differential galactic rotation 


The Distant Faint Companion of Castor —Bull Astr 
Inst Netherlands, 6, No 216, contams a full study of 
this faint star which belongs to the system of Castor, 
and is, like the two bright components, a close 
binary , 1t1s also an eclipsing variable ‘The two stars 
composing ib appear to be practically identical in 
size and brightness, each of them ıs 432,000 km in 
radius, and of mass 0 593 sun, density 2 468 sun, 
surface brightness 3 45 magnitudes darker than the 
sun, total bnghtness 4 48 magnitudes faimter than 
the sun. Adopting 5741° as the sun’s effective tem- 
perature, that of Castor C 1s found to be 3400°, m 
good agreement with its type of spectrum, which 1s 
M Its colour index is 1 52 magnitude The orbit 
appears to be circular, the full period of revolution 
(that is, double the period of hght-variation) 1s 
0 8142822 day, and the radius of the relative orbit 
2,701,000 km The absolute visual magnitude of 
each component ıs 9 15 magnitudes It ıs noted that 
the masses and magnitudes ‘accord well with Edding- 
ton’s mass-luminosity relation 


The Distances of the Cepheid Variables —A recent 
note in this column described B P Gerasimovic’s 
researches on this subject, leading to the conclusion 
that Prof Shapley’s absolute magnitudes needed to 
be corrected by +1 0 mag, and his distances reduced 
in the ratio 0 631 to 1 Astr Nach 5775 contains 
a reseaich on the same subject by A Kipper It 
makes use, in addition to proper motions and radial 
velocities, of the fact that the angular radius of a 
star of known colour mdex can be deduced from its 
apparent magnitude By applying this to different 
stages of the Cepheid variation, the change of angular 
radius can be correlated with the radial velocity 
From a combination of all the methods he finds +1 1 
as the correction to Shapley’s absolute magnitudes 
This ıs so close to the 1 0 of Gerasumovic that 16 gives 
ground for receiving both results with some confidence 
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HNIC EDMUND 
Research Items. 


A Neolithic Statuette from Malta —Sir T Zammut 
figures and describes ın the Bulletin of the Malta 
Museum, vol 1, No 2, a fragment of a stone statu- 
ette found m 1929 in clearmg the exterior of the apses 
of the Tarxien neolithic temples What 13s left of 
the statuette shows details lackmg in other statuettes 
from the megalithic rums — Itis 30 cm high and has 
& width of 21 cm with a flat base 10cm by 7 5 em 
The upper part, corresponding to the waist, has a 
hollow, carefully worked, which served as a mortice 
for the insertion of a dowel to bear the uppei portion 
The figure 1s draped with a flounced short skirt, and 
is Sitting o1 leaning on abench A pear-shaped leg pro- 
trudes beyond the skirt Each pair of pleats of the 
skirt 18 surmounted by a semicircular embroidered 
line formmg a contmuous decoration The hips are 
prominent The bench on which the figure sits, ends 
m a horizontal frame supported by standmg human 
figures in high relief, the heads appearing as decorative 
knobs under the frame They stand in typical Mer- 
atic attitude with the left forearm bent across the 
breast, the right arm hangmg loosely by the side 
Ihe figures wear a plain tunic falling in folds to the 
ankles to conceal the feet Another figure 1n bolder 
1ehef 1s seated at right angles to the three figures, its 
arms folded and 1ts hands restimg on the obese thighs 
These carved figures are peculiar to Malta 


A New Species of Ormthoitlharma—R Wetzel 
(Price US Nat Mus, vol 78, art 3, 1930) de. 
scribes a new species of the trematode genus Ornstho- 
bilhazia from a Canadian goose from Virginia 
The description 1s based on three males and three 
females found in branches of the portal and mesenteric 
vems The testes in the male are 28 1n number, that 
15, fewer than in other species, and the females are 
longer than the males (about 9 mm and 6 mm 
respectively) Eggs collected from the mtestmal 
contents of the goose are oval, provided with a small 
terminal spme, and contam active miracidia The 
author gives a detailed description of the anatomical 
characters of the male and female, and a key to the 
known species of the genus Ornethobilha zia 


Researches on Earthworms —In vol 5, No 3, of 
the Science Reports of Tohoku Imperial University, 
1930, there are several papers dealing with researches 
on various oligochetes of Japan Some of these 
worms are very large and lend themselves readily 
to experiment  Pheretwna is a favourite genus for the 
purpose In the first paper, “ On the Body Tempera- 
of the Earthworm ”, by Honk Kim, Phe etuma mega- 
scoladaowdes 1s used, the purpose of the work being to 
determine the ability of the adjustment of body 
temperature within a wide temperature range These 
worms quickly adjust themselves to the sui10unding 
medium within the temperature range of from 6° to 
23° C, beyond which the abihty to regulate steadily 
decreases as the temperature mses Three species of 
Phe etvma and one of Allolobophora were used by Du- 
Hyen Zyeng for his work on the “ Distribution of the 
Intermuseular Nerve Cells 1n the Earthworm ”’ 
suggested that these cells are vestiges of the primitive 
nerve net of lower invertebrates Ekitaro Nomura and 
Shinryo Ohfuchi contmue their work on ** The Effect 
of Inorganic Salts on Photie Orientation m Allolo- 
bophora faiida 5, Sodium Salts—Na,SO,, NaNO, 
and NaCl” and Shinkishi Hatai describes a large 
new semr-aquatie oligochzete which he names D?auida 
hattamamazu This ıs said to have been known for 
yeais to the people living 1n the villages near Kahoku 
Lake, opening into the Japanese Sea, and 1s used ex- 
tensively by the local fishermen as a live bait for eel 
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fishing, the specific name being ther local name for 16 
The largest seen measured more than three feet in 
length when crawling, although the posterior part 
was not fully extended It 1s an interesting fact that 
this huge worm made 1ts appearance suddenly in the 
locahty mentioned, and Dr Hatai thinks ıb was pro- 
bably umported—perhaps by the celebrated merchant 
and explorer Gohe: Zeniya, who was born in Hatta 
village, where the worm 1s specially abundant So 
far 1t has not been found m other localities, although 
1b 1s suggested that its original home 1s very likely to 
be in the Philippine Islands or m Java, which Gohei 
4eniya is supposed to have visited in his travels 
Minoru Oishi, ‘‘ On the Reproductive Process of the 
Earthworm Pheretwna communassuma (Goto et Hata), 
Part 1 ”, records some very interesting observations 
on the mating of these worms 


Lipin of Hevea Latex —E Rhodes and R C Bishop 
(Quarterly Journal of the Rubber Research Institute of 
Malaya, vol 2, No 3, 125-135) have isolated from 
fresh latex a complex lipim-like substance which exists 
in the latex 1n quantities of the order of 0 2 per cent. 
It was obtamed as a solid waxy body by laborious 
treatment of fresh samples of the latex with rectified 
spirit, concentration under reduced pressure, and sub- 
sequent ether extraction ‘The substance disperses in 
water, reduces the water-air surface tension, and the 
very stable aqueous suspension 1s coagulated by acids 
at pH 19 to 2 The method of preparation, general 
chemical properties, and the products obtained by 
hydrolysis clearly indicate that the substance obtamed 
was a lipin but of quite complex and not entirely 
elucidated structure — Different samples have constant 
N P ratio (1 1 31), and 95 per cent of the fatty acids, 
which constitute 70 per cent of the total weight of the 
substance, are hquid and have 1odme number 123 
Like some other similar bodies from plants, 16 contains 
a large amount of carbohydrate (10 per cent), which 
was only removed by somewhat drastic hydrolysis 
Apparently the sugar 18 not present as reducing sugat, 
though reducmg properties are quite evident after 
acid hydrolysis, when an osazone may be prepared 
Though the presence of glyce1ol has not been definitely 
established nor the particular nitrogen base o1 bases 
identified, 1t 1s mteresting to note that calculations of 
the phosphorus as glycerophosphorie acid, the nitrogen 
as cholme, the sugar as hexose, together with the fatty 
acids, unsaponifiable maternal, and ash, enable a com- 
plete account to be made of the ongmal material 
This pin complex has also a technological claim to 
examination since Messrs B J Eaton, E Rhodes, and 
R C Bishop (2672 , pp 136-138) have shown that ıt has 
an accelerating effect on the rate of vulcanisation 


Embryology of Sargassum — Until recently, com- 
paratively httle has been known of the details of 
embryology of the Fucales, apart from a few of the 
northern hemisphere genera, such as Fucus and 
Pelvetxa The studies on a number of sub-tropical 
genera and species by the Japanese school of botanists 
should help towards a more definite classufication 
within the group and especially m the sub-group of 
the Cystosiro-Sargasses, which ıs well represented 
on that coast Inoh’s paper on ''Embryological 
Studies in Sargassum ” (Sczence Reports of the Téhoku 
Imperii University, vol 5, No 3) shows that 
the species examined—12 out of the 41 in Yendo's 
monograph—fall into three groups, each of which ıs 
charaeterised by the method of segmentation of the 
primary rhizoid cell and the number of rhizoids pro- 
duced on the embryo At first sight, this appears a 
somewhat detailed pomt on which to base a comparison 
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of species, but so far as 1t has been investigated, the 
embryology which ıs also associated with the size of 
the egg, appears to be very constant and also to be 
associated with definite features of the subsequent 
habit of the plant If furthe: mvestigation confirms 
the constancy of certain types of embryo develop- 
ment, this should prove to be a useful method im 
deciding affimties of doubtful species A case in 
point ıs that of Turbinarıa (°) fusıforms, which some 
algologists have suggested should be placed under 
Sargassum This suggestion receives support from 
embryology, as the details described by Tahara for the 
segmentation of the rhizoidal cell and number of 
rhizoids agree with the details given by Inoh for a 
group of Sargassum species which are chai acterised 
by the irregular division of the primary rhizoidal 
cell mto eight cells, each of which grows out into a 
1hizoid 


Sugar Beet Varieties —Among the reports published 
in vol 2, No 4, of the Journal of the National Insti- 
tute of Agricultural Botany, that which deals with the 
sugar beet variety trials during 1927—29 1s of particu- 
lar topical interest The tests have been carried out 
with replicated plots at several centres simultaneously 
and have been repeated successively, all results re- 
ceiving statistical treatment The types of sugar 
beet fall into three main groups (1) class E, which 1s 
high yielding. but with average or less than average 
sugar content, (2) class Z, with a high sugar content, 
but with yield below the average, (3) class N, which 
consists of varieties intermediate between J£ and Z 
The report deals with strains of the E type, Dippe Æ 
being selected as a standard for comparison From 
the pomt of view of yield, Klemwanzleben Æ proved 
the best variety, Dippe E and Hoernmg H S taking 
the second and third places respectively As regards 
sugar content, however, these three strains were 
poorer than any other, yet on a basis of yield of sugar 
per acre, they agam headed the lst Further, Klem- 
wanzleben Æ and Dippe E proved the most profitable 
when theu cash value per acre was determined, a 
figure calculated from yield, sugar content, and 
factory price In estimating the value of sugar beet 
crops, the yield of tops must not be overlooked, but 
on this point also these varieties proved satisfactory 
As regards non-bolting tendencies, however, Klein- 
wanzleben E was slightly the superior For general 
purposes, therefore, Klemwanzleben E and Dippe E 
are recommended as the most suitable for growing 
under English conditions, but on rich black soils, 
Marsters or Kuhn P, both small-topped and non- 
boltmg strams, are considered preferable, for the 
danger of excessive leaf development 1s avoided, and 
they may be sown very early with safety 


The Proposed Madden Reservoir (Panama Canal) — 
The necessity of a large supply of water for lockages 
in the Panama Canal has engaged the attention of 
the engmeers in charge for many years In recent 
years ıt has become mereasingly evident that more 
water than 1s now available in Gatun Lake during 
the dry season must be provided to meet future 
requirements Consequently studies have been made 
of the feasibihty ofa storage reservoir on the upper 
Rio Chagres which would conserve the flood waters 
for use ın the dry season, allow the development of 
additional hydro-electric power, and aid ın the pre- 
vention of dangerous currents such as occur in the 
Canal near Gamboa during floods The geological 
investigation has been made by F Reeves and C P 
Ross, and their conclusions and recommendations are 
published in. Bull 821-B of the US Geol Surv , 1931 
(pp 49 and maps) The rocks are calcareous and 
tuffaceous sedimentary rocks of Tertiary age, resting 
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„on a volcanic complex of probable Eocene age They 
are bent into a structural basm that corresponds 
approximately with the topographic depression in 
which the reservoir would be formed The structure 
is such as to assure that any leakage would find its 
way into Gatun Lake, as desired Some of the rocks 
are thus permeable to water and others are mechanic- 
ally weak , but despite these disadvantages the pro- 
ject 1s found to be feasible 


Glacial Geology of Connecticut —Prof R F Flint, 
of Yale, has recently completed the first systematic 
study of the glacial features of Connecticut as a whole, 
and the results have been published ın Conn Geol 
and Nat Hast Survey, Bull 47 (Hartford, 1930, 
pp 294) Itis concluded that after the last 1nvasion 
of the ice had reached its greatest extent, with its 
front lymg along or south of Long Island, 1t passed 
into a ‘dead’ or stagnant state Once its power to 
move had gone, the blanket of 1ce must have melted 
away from the surface downwards As more and 
more of the previously burned Lhughland surface 
emerged, the ice was giadually left only in the 
valleys The melt-water made its way seawards 
through narrow channels left between the ice ancl 
the valley sides ‘Terraces are left representing the 
marginal lakes of successively lower levels, the lakes 
having been filled up delta-wise by deposits that 
were banked up against the 1ce margin The faces 
of the terraces are faithful casts of the niegular 
margins of the stagnant ice, and thew surfaces are 
pitted with kettle-holes representing isolated slabs 
of ice that were buried and afterwards melted out 
It 1s noteworthy that the terraces do not slope south- 
wards with the stream gradients, but are quite 
horizontal This mdicates that the ditferential tilting 
that uplifted the regions to the north did not affect 
Connecticut 


Compensation of Ship’s Direction Finders —In the 
early days of building iron ships, one of the greatest 
difficulties in the way of navigating them was to 
eliminate the effects of the ship's magnetism on the 
marine1’s compass The most important effect 1s the 
‘semicircular’ error, due mainly to the permanent 
magnetism of the iron girders, beams, and steel masts 
of the ship Another effect ıs the quadrantal error 
due to induced magnetism The first effect ıs cor- 
rected by placing two steel magnets in a certain 
position, and the second by two soft iron spheres placed 
one on each side of the compass In a paper on radio 
directaon finders read by C E Horton to the Institu- 
tion of Electrical Engineers on Mar 4, the methods of 
coriecting then errors are discussed It 1s pointed 
out that these direction finders, hke the mazimer’s 
compass, are affected by both semiciculai and quad- 
rantal errors The effects produced by the currents 
which flow 1n conducting paths 1n the ship have to be 
corrected by a loop suitably oriented and placed near 
the dnection finde: It has also to be shielded from 
the effects of the displacement currents in the di- 
electiic by a subsidiary aerial coupled inductively to 
the direction finder This latter effect 1s corrected 
ether by a fixed aerial system (Bellini-T'ost) or a rotat- 
ing coil system The semicircular error 1s due to the 
fact that although a ship ıs symmetiical about a 
central longitudinal line, ıt 1s not symmetrical about a 
transveise line The best position for the finde 1s as 
high above the hull as possible In some ships It 1s 
possible to put the coil on the top of the mast and 
above the level óf other aerials In this position 
excellent results are obtained Whenever a blurred 
ze1o 1s obtained, 16 indicates the presence of a down- 
coming o1 atmospheric ray, and 1n this case the error 
of the apparent bearmg may be laige 


Y. 


APRIL 25, 1931] 


NATURE 


645 





Discharge through Sluices —Physical Department 
Paper No 25,1ssued by the Ministry of Pubhe Works, 
Egypt, deseribes the experiments made under the 
direction of Dr H E Hust, on three models of the 
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1927, and some difficulty was expeiienced m account- 
ing forit In the February number of the Journal of 
the American Chemical Society, Jones and Bollinger 
have exammed the problem, and they show that the 


shuces fitted in the Aswan Dam and Sennar Dam of ; effect 15 caused by the use of the pipette form of con- 


the Nile Two ofthe models were to a seale of 1/50, and 


| 


the other to ascale of 1/25 The experiments were made ` 


either at the School of Engineermg, Giza, or at the 
Delta Banage, while the total number of discharges 
measured dunng the work deseribed in the paper was 
about 3700  Experunents were made under three 
conditions of flow free conditions, submerged con- 
ditions, and intermediate conditions, and the con- 
clusion given 1s that the results show that the usual 
theory given in the textbooks on hydraulics 1s map- 
plicable, and that the flow through a sluice and culvert 
is compheated It can be described simply only when 
the flow 1s f1ee or submerged, but not when the regune 
is Intermediate between these 


New Raman Effect Apparatus — The December 
issue of the Indian Journal of Physics contains a 
paper by Prof B Venkatescha: and L Sibaiya, of 
the Central College, Bangalore, m which they describe 
a new apparatus for the study of the Raman effect 
in solids, liquids, and gases and mention some of the 
results they have obtained with ıt The material to 
be tested 1s enclosed in a short length of silica tube 
and placed at the centre of a long silica tube of 2 cm 
diameter which is surrounded by a glass tube of 
3 em chameter The glass tube has a short tube 
projecting downwards filled with mercury, which 
serves as the cathode A bulb of about 8 em diameter 


—— — 


—— 
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projects upwards from the long glass tube and has, 


at 1ts centre, the tungsten anode When the mer- 
cuiy aie is formed, the part of the silica tube con- 
tainmg the specimen 1s entirely surrounded by it and 
the effect of the mereury 
may be observed By passing air at temperatures 
between 120° C and 400? C , through the silica tube, 
the effect of temperature on the Raman lines has been 
investigated for calcite, aragonite, and acetylene As 
would be expected, the limes become more diffuse with 
11se of temperature 


Optical Properties of Mercury Solutions —À neat 
demonstration of the fact that mercury is soluble ın 
water, methyl aleohol, and hexane 1s afforded by an 
investigation of the absorption of ultra-violet hght by 
such solutions, of which an account 1s given by 
K F Bonhoeffer and H Reichardt m the Zestschi oft 
fur Physik for Feb 25 The absorption spectrum 
consists, in each ease, of a pair of diffuse bands near 
the meremy resonance wave-length (12537) The 
centies of the bands, 1f regarded as associated with 
A253", are displaced towards the red, but when the 
density of the liquid is reduced by superheating, 
the bands close in on each other and approach the 
resonance line The explanation offered of these 
observations 1s that the bands represent Stark com- 
ponents of the resonance line, the active electric fields 
being those of neighbourmg molecules of the solvent, 
but it 1s difficult to account quantitatively for the 
magnitude of the effect In the aqueous solution 
there is further absorption at about 2200 A , which 
has been tentatively ascribed to ionisation of the 
mercury 


Conductivity Cells —In 1923 H C Parker published 
two papers which challenged a fundamental postulate 
of the Kohlrausch method for the measurement of 
the conductivity of electrolytes by the observation 
that the cell constant of & particular cell appears to 
vary with the resistance bemg measured The ob- 
servation was confirmed by Randall and Scott in 
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duetivity cell, which has recently been much used by 
American workers and considered to have advantages 
over the older types of cell They show, both by 
calculations and experiments, that with cells of this 
type there 1s a capacitative shunt between parts of 
the cell of opposite polarity, which has the effect of 
making the measured resistance lower than the true 
resistance of the electrolyte between the electrodes 
They also show that, whereas earher experimenters 
have reported a variation in conductivity of electro- 
lytes with change m frequency, no such change can 
be detected between the limits of 1090 and 4000 cycles 
per second, when the errors due to polarisation and 
capacitative shunt are avoided The design of the 
conductivity cell has been modified, and the resulting 
cells, which are very simular to the older types previ- 
ously used, are sad to be capable of giving very 
accurate results The ratio of the resistances of s 
pau of cells when filled with a common solution was 
found to be independent of the electrolyte used for 
three different electrolytes The peculiar effects which 
have been published in iecent years would thus 
appear to have been due to experimental errors 


Transition Temperature of Glauber Salt —The tem- 
perature at which the transition 


Na,80,, 10H,O —> Na,SO, +satd solution 


occurs has been measured by several methods by 
Ogun and co-workers, the results bemg given in the 
Meinows of the Faculty of Science and Engineering, 
Waseda University, Tokyo, No 7, 1930 The values 
are 32 46° (viscosity), 32 367° (dilatometer), 32 302° 
(solubility), 32 57° (static vapour pressure), and 32 57° 
(dynamic vapour pressure) The account of the 
dilatometric experiments meludes a mathematical 
theory of the determmation, 1n which ıb 1s shown how 
a more accurate value may be obtained from the 
results than by the usual simple graphical method 


Siicic Acid Hydrosol —The preparation and pro- 
perties of hydrosols of mher acid are described m two 
papers by K Inaba m Screntific Papers of the In- 
stitute of Physical and Chemical Research, Tokyo, 
Nos 278-279, for December The sols, prepared by 
the hydrolysis of ethyl siheate in presence of small 
quantities of morganie acids and of alkalis respect- 
ively, showed differences in their properties The 
'acidie sol? prepared in presence of acids could not 
be completely purified by electrodialysis, as ıt began 
to coagulate when the acid concentration was re- 
duced to about 0 0002 X, whilst that prepared in 
presence of alkali could be perfectly freed from alkali 
by electrodialysis without causmg coagulation, and 
is called the ‘neutral sol’ The acidic sol showed 
rather less conductivity and greater viscosity than 
the neutral sol Velocities of migration in an electric 
field were determmed for these sols and for those 
prepared from siheose tetrachloride by hydioly-is 
and fiom sodium metasilicate and hydrochloric acid 
Acidic sols had a small degree of dispersion, small 
migration velocity and particle charge, whilst neutral 
sols had a great degree of dispersion and migration 
velocity The viscosity minimum produced on adlı- 
tion of electrolyte was situated m the neighbourhood 
of the isoelectric pomt The author 1s of the opinion 
that the peptismg action of the chloride 10n 1s im- 
portant for stability, as well as hydration or charge, 
and ıs most powerful at the isoelectric point 
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The Royal Polytechnic Society, Cornwall. 


JAN GST the oldest of provincial societies, the 
Royal Cornwall Polytechnic Society, which has 10s 
headquaiters at Falmouth, 1s one of those which has 
adapted itself to the changing times and continues to 
serve the interests of Cornwall in many ways Insti- 
tuted nearly a century ago for the sole purpose of 
holding exhibitions to encourage workmen and stu- 
dents and to give them the opportunity of showing 
then work, the annual exhibition and the summer 
meeting, held simultaneously, continue one of the 
Society’s main activities The scope of the exhibition 
held in July 1930 at Penzance 1s especially referred to 
in the ninety-seventh Annual Report of the Society, 
which records that the exhibition was visited by 
moie than 6000 persons 

The Report also refers to the work of the Falmouth 
Meteorological Observatory, the Cornwall Rainfall 
Association with more than fifty observers in the 
county, and gives reports of the papers read at the 
summer meeting and some interesting biographical 
notes Among these is a sketch of the career 
of the president, Dr J H Rowe, of Bradford 
Born in Hayle in 1870, Dr Rowe graduated in medi- 
cme at Aberdeen and in 1899 began to practise in 
Biadford, where he has held the presidencies of the 
Biadford Literary Club, the Bradford Scientific Asso- 
ciation, and the Bradford Historical and Antiquarian 
Society He 1s, however, as well known in Cornwall 
as m Yorkshire and possesses a unique collection of 
books, pamphlets, portats, and documents relating 
to Cornwall, and his presidential address of last year 
to the Polytechnie Society was & review of the work 
of Cornish inventors 

In this address, D1 Rowe said that from a study of 
the records of some 350 inventors of Cornwall who 
previous to the year 1890 had invented objects of use 
o1 had taken out patents, he could not help drawing 
the reasonable inference that Cornwall 1n the past had 
had more than the average share of clever men 
Among those to whom he referred more particularly, 
were Robert Were Fox, inventor of the dipping- 
needle , Davy, whose safety-lamp had been the means 
of preventing countless accidents , Trengrouse, in- 
ventor of the unsinkable hfeboat, the cork jacket, 
and the rocket híe-savimg apparatus, who spent 
his fortune of £3500 on his inventions, and died a 
poor man, Loam, invento: of the man-engine for 
raising miners from great depths, Trevithick, whose 
work was ‘brilliant, meteoric, sensational, but never- 
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theless effective " , Woolf, ımprover of the steam 
engine, Husband, whose pneumatic stamper for 
erushing minerals was first tried at Hayle Foundry in 
1870, the Hornblowers, whose work 1s dealt with in 
a separate paper by Mi R Jenkins, Gurney, who 
invented the Bude Light and built steam cairniages, 
the Tangye brothers, Rosevear, who 1n 1889 made the 
first wrist watch , and Wilham Christophers, pattern- 
maker of Hayle, who is said to have invented the 
spliced cricket bat and to have shown 16 to Lillywhite, 
through whom the invention became universally 
adopted 

Two of the papers included ın the Report deal with 
Coinish copper and tm mming The first, on “ Tribu- 
ters—their Uses and Abuses", is by Mr A K H 
Jenkin, and the second, on ‘‘Abandoned Cornish 
Mines”, 1s by Mr E W Newton, the secretary of the 
Society A tributer is a miner who, in heu of an 
ordinary weekly oi monthly wage, agiees to work for 
a percentage of the total value of the ores he sends 
to the surface, after paying the cost of all the tools 
and materials necessary for winning the same ‘The 
tributary system 1s of great antiquity and 1f tributers 
were properly encouraged they mught continue even 
yet to stimulate Cornish mining If recognition of 
then work 1s not made now, however, another decade 
or so and the race of men capable of rendering such 
services will have gone 

Mr Newton’s paper deals with the history of the 
Gwennap mines, which once employed many thousands 
of miners and from which many fortunes were made 
The ores consisted of minerals rich ın copper, such as 
native copper, oxides, arseniates, and grey sulphides 
Connected with the Gwennap mines was the great 
County adit, begun nearly 170 years ago, “the finest 
and most extensive mining engineering feat carried 
out in Cornwall”? Of the value of the mines Mı 
Newton gives many particulars South Wheal Jewel 
distiibuted £400,000 in profits in ten years, Wheal 
Virgin in 1757 produced copper ores in five weeks 
which sold for £15,000, at a working expense of £200 , 
in 1806 Wheal Damsel was making a profit of £36,000 
a year The most fascinating miming adventure was 
the When y Mine, the shaft of which was off the coast 
near Penzance, 700 feet beyond high-water mark 
The tin ore was very uuch, and ıt 1s said, “1 cwt of 
white tin was obtained from a sack of ore” An 
American vessel breaking loose from hei moorings 
demolished the works and the mine came to an end 


Crabs and Lobsters on the Coasts of Britain. 


AN Inteidepaitmental Committee appomted by the 
Minister of Agriculture and Fisheues and the 
Secretary of State for Scotland to inquire into the Crab 
and Lobstei Fisheries was set up in 1925 to examine 
the present position of crab and lobster protection in 
Great Britain Its report, which has recently been 
published (London HM Stationery Office, 1930, 
ls 6d net), 1s based on statistics of landings and ım- 
formation as to the catching power employed 1n these 
fisheries The scope of the inquiry was restricted to 
the eastern and southern coasts of England and the 
western coast south of the Bristol Channel and the 
Isle of Man The Committee had also under con- 
sideration information as to the state of the fishing 
in various localities in England, and from the fishery 
districts 1n. Scotland, with local reports on the crab 
fisheries ın 1923 These constitute a valuable basis 
for comparison with further data, taken together with 
Janding statistics It ıs recommended that similar 
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inquiries into the catching powei employed be held 
in 1932 

Investigations were undertaken by the Fisheries 
Department of the Ministry of Agriculture and 
Fisheries, with the co-operation of the local fisheries 
committees of England and Wales, to collect data 
with regard to size, sex, and condition of crabs The 
object was to obtain definite information as to the 
immediate proportional loss which would result in 
various districts as a consequence of the introduction 
of measures intended to give further protection, such 
as increasing the minimum size at which crabs may 
be legally taken, prohibiting the use of undersized 
and soft crabs for bait, or the imposition of a close 
season where there 1s not one at the present time 
After careful consideration, 1t was decided not to 
recommend the introduction of futher statutory 
protective measures in respect of the crab fishery, 
as there 1s no falling off in the yields compared with 
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those of the pre-Wai years 1911-1913, but 1ather an 
upward tendency in the catches duiing more recent 
years It was felt that an increase in the general 
size limit would entail an immediate loss of a serious 
nature to a section of the fishermen As to the de- 
struction of soft crabs, conditions aie so different 
that if more legislation were necessary, close seasons 
would be different for different areas Itis, moreover, 
m the power of local fisheries committees to make bye- 
laws imposing further restrictions on the taking of 
crabs 

It ıs recommended that further inquny mto the 
migratory movements of the crab be pursued, and 
special attention 1s directed to the experiments on the 
giowth of the lobster at present being carried on at 
the Scottish Maiime Brological Station at Millport 
It is anticipated that much light on the life-history of 
the lobster will result from this work 

Appendices containing the various statistics with 
bibliographies of literature relating to crabs and 
lobsters, are included 1n the report 


——— _ — —— - — mme we - -— 


The Law and Practice of Treasure-Trove. 


HE law of treasure-tiove has been so ill-defined 
in the minds of most working archaologists that 
we welcome the announcement made in the Museum 
Journal for April, to the effect that negotiations on 
the subject, which have been in progress for several 
years between H M Treasury and the British Museum, 
have been brought to a satisfactory conclusion The 
decisions of the negotiators have been embodied in a 
circular, which, as definmg the tights of the finder as 
well as his obligations, deserves the widest publicity 
The erculai, of which copies may be obtained on 
application to the Director, British Museum, W C 1, 1s 
as follows ‘‘ Objects of gold or silver which have been 
hidden in the soi or in buildings, and of which the 
ongmal owner cannot be traced, are Treasure-Trove, 
and by law the property of the Crown (Unless—as 
in some rare cases-—the ' franchise of Treasure-Tiove ' 
has been expressly granted to a subject, ın so far as 
finds in the particular locality are concerned ) Jf, 
however, the finder of such objects reports the find 
promptly, and it 1s decided that 1t 18 'Treasu1e-Trove 
and therefore the property of the Crown, he will receive 
its full market value 1f it 1s retained for the Crown 
or a museum If ıt 1s not retained, he will 1eceive 
back the objects themselves, with full hberty to 
do what he likes with them, or, if he wishes it, the 
British Museum will sell them for him at the best 
puce obtainable The only way m which a finder 
can comply with the law and also obtain these advan- 
tages ıs by reporting the find promptly to the proper 
authority 

* The proper authority 1s the Coroner for the district 
in which the find 1s made, for he 1s the authority who 
inquires ‘of treasure that ıs found’ and ‘who were 
the finders’ (Coroners Act, 1887, section 36 ) 

“ Anyone, therefore, who finds such objects should 
report the find to the Coroner, either direct or through 
the local police, or by writing to the Director, British 
Museum, London, W C 1, who will communicate with 
the Coroner 

“ Coins and other ancient objects of copper, bronze, 
or any metal other than gold or silver are not 'T1easure- 
Trove and finds need not be reported to Coroners 
But the British Museum 1s glad to hear of such finds 
and, uf finds are reported to the Director, will in suitable 
cases arrange for purchase or sale 

“ Any further information may be obtained by 
applying to the Director, British Museum, London 
Wel” 
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Symbiosis and Specificity in Lichens 
IN an address at the meeting last year of the 
Swiss Society of Naturalists (Verhandlungen 

der Schweizerischen Naturforschenden Gesellschaft, 
1930), Chodat gives an interesting survey of the 
history and recent advances m lichenolog As 
hehens are the only plants which, as a class, are 
characterised by a dual nature, they are the out- 
standing examples of symbiosis—a term first used by 
De Bary, by which he did not intend to convey any 
idea of mutual effect of one symbiont upon the other, 
eithei for mutual benefit or the reverse 

lt has usually been considered that in hichens there 
18 a mutual effect and that this 1s more marked in 
the case of the fungus than in that of the alga, for 
the fungus can seldom, if ever, be ascribed to the 
same species as any free living form, whilst in many 
cases the alga has been identified as belonging to some 
common species According to some of the earlier 
workers such as Schwendener, the specificity of the 
lichen was regarded as due to the fungus constituent, 
the algal gonidia 1n such different lichens as Cladema 
spp, Xanthoria parietina, and Parmelia spp all be- 
longing to the one species, Cystococcus humacola 

The recent work of Chodat and his co-workers and 
of Waren has shown that the algal gonidia cannot 
be ascribed so readily to free hving species as was 
previously thought The conception has been shown 
clearly by pure culture work, from which ıt emerges 
that although the gonidia of various lichens may be 
of the same general type, for example, Cystococcus, 
those isolated from different species of a lichen cenus, 
for example, Cladonia, are not identical with one 
another or with the free living forms, and often 
behave so differently in culture as to be recognisable 
by the macroscopic form of the colony It has further 
been shown by Jaag that simula differences can be 
recognised between the gonidia isolated from different 
species of Parmelia, and 1t 1s especially interesting to 
find that the different types of Cystococcus isolated 
from Parmelia me more like one another than they 
are to the types of Cysiococcus isolated from Cladonia 
species 

These facts are a httle difficult to interpret and 
Chodat probably deals with the problem in the simplest 
way by regarding such different types of gonidial algae 
as elementary species Then identification suggests 
that the building up of a lichen 15 by no means hap- 
hazard, but that ıt involves the coming together of 
a definite species of a fungus with a particular type 
or elementary species of alga, and only with this one 
combination will a hehen of a particular species be 
synthesised 


Fatigue of Spring Steels, 


YONSIDERABLE trouble has been experienced by 
the failure m service of aero-engine valve springs 
A paper by Swan, Sutton, and Douglas, read before 
the Institution of Mechanical Engineers on Feb 20, 
records an excellent piece of work on the factors which 
are involved 
‘The fractures, which were typical of fatigue failure, 
are ascribed to the stresses set up by ‘ surging ’ super- 
posed on the already highly stressed wire, and were m 
many cases initiated as a result of some slight surface 
defect Most of the wires showed surface deca: bursa- 
tion, and the removal of this layer resulted in an ap- 
preciable increase m the safe range of stress Further, 
the temperature of quenching exerted a maiked m- 
fluence, and where this was high, longitudinal cracks 
were formed which resulted in premature failure 
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Even in those cases where the suiface layer had al- 
ieady been removed before heat-treatment, the safe 
limits of stress ın fluctuating toision were still further 
increased by a furthei removal of the suiface layer 
after that treatment The probable causes of this 
phenomenon appear to be the detrimental effects 
due to further decarburisation, or the production of 
minute cracks, or both In steels containing elon- 
gated slag, inclusions, heat treatment probably results 
in the formation of cracks at discontinuities and m- 
clusions at the surface 

Another pape: was read at the same time by Bateson 
and Bradley on the fatigue of laminated spiings 
Tests carried out on complete springs of this type 
have already shown safe ranges of stress of only 22-40 
pei cent of those which the materials would withstand 
in the form of turned and polished specimens ‘This 
weakness is clearly due to the surface layeis of the 
plates of which the springs were built up The thick- 
ness of this deleterious layer has now been shown to be 
quite small It 1s practically completely 1emoved by 
machining 1/16 1n from the surface, and ın most cases 
it 1s probable that a much thinner layer of 0 0l- 
0015 in would be sufficient This surface effect has 
been found to be due to the hardening and tempering 
operations Only a shght improvement, if any, 1e- 
sults from heat-treating the sprmgs after the thm 
layer of steel has been removed from the surface of 
the rolled plate 





University and Educational Intelligence. 


Lonpow —A course of five weekly lectures, which 
began on April 21, 1s being given by Sir John A R 
Mariott, on ‘ The English m India, being the 
Essentials of the Indian Problem” ‘The lectwes 
aro taking place m the University of London, 
Imperial Institute Road, South Kensimgton, SW, 
and have been arranged by the University Extension 
Committee of the University The first lecture was 
entitled “ The Indian Background", this will be 
followed m succeeding weeks by lectures on “ The 
English m India ", ** Constitutional Evolution under 
the Company ", “Constitutional Evolution under the 
Crown ", and “The Problem of India ” 





THE Quinquennial Congiess of Universities of the 
Empire will be held next July The main pioceed- 
ings will take place in Edinburgh , but, before this, 
several days will be spent in London by the delegates, 
where they will be received by the Prince of Wales at 
Guildhall on July 3 The London progiamme will 
include receptions by the League of Nations Union, 
the Victoria League, the English-Speaking Union, 
and the University of London Visits will also be 
made outside London, including the Universities of 
Oxfoid and Reading The Congiess will begin in 
Edinburgh on July 7 Addresses will be given by 
the Lord Piovost of Edinbuigh, Su Donald Mac- 
alister, chancellor of the University of Glasgow , 
Lord Meston, chancellor of the University of Abei- 
deen, and Lord Beauchamp, chancellor of the Uni- 
versity of London Several subjects of general 
academic interest will be discussed, including “ ‘The 
University Graduate in Commerce and Industry", 
the standard and the conditions of candidature foi 
Ph D n relation to other post-graduate qualifications, 
eonditions of admission to Universities and their 
effects, the provision of schemes of study leading to 
general honours degrees, post-giaduate study in 
medicine and surgery in Great Britain, and facilities 
for overseas students ın British universities 
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Birthdays and Research Centres. 


April 26, 1879 —Prof O W RICHARDSON, B5. 
director of reseaich ın physics at King’s College 
and honorary professor of physics in the Umi- 
versity of London, Yarrow resem ch piofessoi of 
the Royal Society 


The 1esearches to which I am now devoting most 
energy concein 

(1) The spectrum of hydiogen (H,) This 15 of 
fundamental importance and inteiest owing to the 
simplicity of the structure of H, (2 protons and 2 
electrons) and the richness of the spectrum These 
researches have already provided the most accurate 
confirmation of the application of wave mechanics 
to a problem involving the interaction of more than 
two bodies Mr Wilhams and I have recently found 
that various band lines have different fine structures 
In addition to its intrmsic inteiest, this should help 
to clear up the unclassified part of the spectrum 

(2) Soft X-rays My chief immediate object here 
is to try to account for the puzzling diserepancy be- 
tween the results got by optical and photoelectric 
methods 

(3) Electi1c emission resulting from chemical action 
We have made great progress lately with this 
phenomenon, which, I think, 1s destined to shed much 
light on the nature of chemical action generally 


April 27, 1845 —Dr D W FRESHFIELD, sometime 
president of the Alpme Club, the Royal Geo- 
giaphieal Society, and of Section E (Geography) 
of the British Association 


I am chiefly interested 1n geographical education at 
the universities, and especially at Oxford 


May 1, 1882 —Prof R Rueeurs GATES, professor of 
botany in the University of London (King’s 
College) 


The lines of work now being cared on in my 
laboratory aie mainly concerned with cytology and 
geneties, although work on plant physiology and bio- 
chemistry 1s also being done Two investigators are 
working on the structure of chromosomes, and how 
and when the split takes place 1n mitosis Another 1s 
investigating the floral development and cytology 
of the Australian acacias, another, the phenomena 
accompanying zygospore formation m Mucors, where 
it has been shown that, 1n certain cases at any 1ate, 
the medium plays a part ın determming the conjuga- 
tion 01 non-conjugation of two strains 

We are continumg on an extended scale the cyto- 
genetic work with @nothera, especially as regards 
chromosome hnkage and the production of haploids 
Several of my staff and students aie partly engaged 
m this work, which promises to give further insight 
into the relations between. chromatm and heredity 

As time and opportunity permit, I am continuing 
my woik on heredity ın man, racial crossing, and 
blood groups, from anthropological, genetical, and 
eugenical points of view An unmediate need 1s the 
determination of the blood groups in the Srwash and 
othe: tribes of Indians in British Columbia 


May 2, 1868 —Pıof R W Woop, For Mem RS, 
professoi of experimental physics, Johns Hopkins 
University, Baltimore 


Investigations of the absorption spectra of salts in 
anhydrous hquid ammonia are in progress, and cer- 
tam new filters o1 colour screens for spectroscopic 
work have been found Rather remarkable effects 
have been found with neodymium ammonium 
nitrate, the band in the yellow shown by a watei 


, 
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solution breaking up into five narrow components in 
the case of ammonia solutions A solid solution of 
neodymium oxide in fused quartz gives a most re- 
markable temperature emission spectrum, a fibre 
held in a Bunsen flame and viewed with a direct 
vision prism shows four bright bands (two red, an 
orange, and a green), separated by almost perfectly 
black intervals Eight bands have been photographed 


between wave-lengths 4000 A and 11,000 A 


Work is gomg on also with the Raman effect 


"The best filter for removing the hne Hg 4046 is a 


solution of quinme m very dilute sulphuric acid Tt 
can be prevented from turnmg yellow (its chief ob- 
jection) by a thm sheet of Cormng noviol glass 
specified to absorb A3650 and transmit (4358 For 
removing the 4358 hne a solution of 10dine m carbon 
tetrachloride of proper concentration ıs used I now 
work with a horizontal quartz arc m @ metal box, 
with the filter solution ın a glass tube 6 cm m dia- 
meter and 25 cm long mounted horizontally between 
the arc and the tube contammg the solution under 
investigation An electric fan blows the hot-air 
column from the burner to one side 


Societies and Academies. 


LONDON 


Physical Society, Mar 6—G M B Dobson 
A photoelectric spectrophotometer for measuring 
the amount of atmospheric ozone The instrument 
follows the usual practice of measuring the absorption 
by the ozone of solar ultra-violet energy , from this 
measurement the amount of ozone can be deduced 
A double quartz monochromator isolates certam 
pairs of wave-lengths, and the relative energy m the 
two wave-lengths of a pair 1s measured by allowing 
them to fall alternately on to a photoelectric cell, 
the current from which is amplified by thermionic 
valves This allows great sensıtıvıty to be obtamed, 
so that very small amounts of light can be accurately 
measured For measuring the amount of ozone, a 
pair of wave-lengths, one of which is strongly ab- 
sorbed by ozone while the other ıs not, ıs selected 
It 1s shown how the amount of ozone can stil be 
measured when the sky 1s cloudy if a second pair 
of wave-lengths, both unabsorbed by ozone, be also 
measured 


EDINBURGH 


Royal Society, Mar 2—B Prashad Some note- 
worthy examples of parallel evolution 1n the molluscan 
faunas of south-eastern Asia and South America 
Ihe three famihes specially studied in this connexion 
are the Pilide (Ampullarude), Unionide, and 
4ithernde In all three famihes there are species, 
externally almost identical, found in the two areas 
mentioned living under sumilar ecological conditions 
These almost identical types are believed to be the 
result of the action of the environment alone, and 
are regarded as examples of parallel evolution — 
Henry Briggs The classification and development 
of the Carbonaceous minerals of organic omgin A 
classification, based on the ultimate analysis, is 
applied to coals, cannels, paraffin shales, and tor- 
banites All analyses are reduced to the basis 
C+H+O=100 per cent <A graphical method of 
presenting the analyses is adopted, ıt shows the 
above minerals to be distinct species, each followmg 
a ‘development Ime’ which expresses the evolution 
of the mmeral from a rank equivalent to lignite to a 
-ank equivalent to semi-bitumunous coal With the 
xxception of that of ordinary coals, the ‘ development 
ines’ are straight, and each is oriented to a de- 
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oxygenated end-product of simple composition — 
H V Lowry Properties of the function Erl) the 


function fr exp( — wt)t-*dt which Milne called Hz,(a) 


m his book “ Thermodynamics of the Stars ", has 
also been used by Gold and Roberts in the discussion 
of some radiation problems In this paper some of 
the maim properties of the function are discussed, 
includmg recurrence properties, expansions of the 
function in series, an approximation for large values 
of n, and a method of using least squares to find a 
function of the form a exp( —bx) which shall be close 
to E(x) for all positive values of z —A C Aitken 
and A Oppenheim On Charler’s new form of the 
frequency function The probability, or relative 
Statistical frequency, of a wide class of variables has 
been represented by the ‘series of type A’ The 


| series 1s known, however, to have the practical defect 


that 1ts terms do not decrease in regular succession, 
and C V L Charlier has recently advanced a modified 
form, type O, which he proves to be free from the 
defect ın question, for the first several terms at least 
The authors demonstrate the truth of Charher’s 
conjecture that all the terms decrease in order 
Indirectly some abstruse theorems in combinatory 
algebra are brought to light 


PARIS 


Academy of Sciences, Mar 9—Mesnager The 
bending of a beam does not depend on the shearing 
stress —V Grignard and J Savard The magnesium 
derivatives of dichlorotriphenylphosphine and on the 
pentaphosphines The chloride C,H; PCH, treated 
with the magnesium compound RMgX gives C,H,PR, 
The preparation and properties of (CoH) ECE, ale 
described, and also a new class of phosphorus com- 
pounds, the pentaphosphines, of the type (C,H,),PR., 
where R 1s an alkyl group —Ehe Cartan was elected 
a member of the Section of Geometry ın succession 
to the late P Appell —Francesco Severi A funda- 
mental property of analytical functions of several 
variables —Radu Badesco Solution of a functional 
equation and generalised iterative functions — -Soula - 
Functions which possess an mfinity of derivatives — 
Basile Demtchenko The mverse mixed problem and 
surfaces of shding in doubly connected space —O 
Yadoff A new method of establishmg the normal 
working diagram of turbmes —V. G. Siadbey The 
apparent radiants of large meteors —T Boggio A 
physical interpretation of Riemann’s tensor and of the 
principal curvatures of a variety V, ——P Vernotte 
and A Jeufroy A simple method of measuring the 
specific heat of a solid at the ordmary temperature. 
Application to berylium The substance, at room 
temperature, is dropped into water at 1?—2? C con- 
tamed in a Dewar vessel The calormmeter ıs standard- 
ised with a mixture of water and mercury of the same 
volume and heat capacity as the body under ex- 
ammation —V Lalan The hypothesis of the curve 
of pursuit and the laws of reflection in optical systems 
ın motion —R Jouaust The problem of heterochrome 
photometry —R Ricard The various spark spectra 
of mercury —G A Boutry Modifications of the 
characteristic surface of a photoelectric cell with a 
gaseous atmosphere when the resistance ın series 1s 
changed —Guichard, Clausmann, Billon, and Lanthony 
Ihe mdependenee of the hardness and proportion of 
hydrogen m electrolytic metals From the experiments 
deseribed, the authors conclude that electrolytic metals 
do not owe thew hardness, even partially, to the 
presence of a hypothetical hydride ; their hardness 1s 
due to their very fine structure —Néda Marinesco 
Specific mductive power and molecular weight It 
iS possible to deduce the molecular weight of a 
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dissolved colloid by a study of the dielectric disper- 
sion of the system as a function of the wave-length 
Apphed to a dilute solution of gelatine, the value for 
the molecular weight found was 11,300 —L Joleaud 
The recent progress of our knowledge on the history 
of the Pacific m the Tertiary period and Wegener's 
theory —D Schnéegans Observations on the western 
limit of the Briangonnais sheet to the south of the 
Maurienne —Mihailovitch Jelenko Two earthquake 
catastrophes, m November 1930 and January 1931, 
m Albania —Emile F Terroine and Miles Germaine 
Boy, Marguerite Champagne, and Gilberte Mourot The 
distribution of urmary nitrogen m the endogenous 
nitrogen metabolism specific durmg growth —Louis 
Baudin The respiratory quotient of fish as a function 
of temperature —Marcel Abeloosand Maurice Lecamp: 
The production of abnormal and multiple formations 
in the limbs of Triton by the transplantation of 
regenerates —F  Vlés and A de Coulon The final 
end of grafts of arrested epithelial tumours 


SYDNEY 


[4 

Royal Society of New South Wales, Dec 3 —A R 
Penfold ‘The essential oils of three species of Gewera 
and the occurrence of a new hydrocarbon The 
essential oils from Geyera parviflora, G Mueller», and 
G salicerfolia were examined Apparently two physio- 
logical forms exist in the species parviflora A new 
hydrocarbon of tentative formula C,, Hg was isolated 
and several of its characteristics were examined — 
J G Churchward Studies in the inheritance of 
resistance to bunt in a cross between Florence and 
Hard Federation wheats Resistance to bunt 1s 
inherited as a simple Mendelian recessive A study 
of the occurrence of grass tufts in the progeny of the 
cross indicates the presence of an inhibiting factor 
A single dominant factor determines the mheritance 
of tip-beardedness In the cross, Florence x Hard 
Federation, the mherrtance of resistance to bunt, grass 
tufts, and tip-beardedness is controlled by smgle, 
independent, Mendelian factors —M B Welch (1) 
Experiments on moisture in timber Experiments on 
the moisture content at different times of the year 
of certain floormg timbers at Sydney, show that 
a variation of approximately 2 0 per cent occurs 
between the maximum and minimum results The 
mean moisture content of twenty-six samples was 12 7 
per cent, although individual samples varied from 14 8 
to 101 per cent at different periods The mean 
moisture content of the softwoods 1s in general lower 
than that of hardwoods, which seldom give a mean 
figure below 12 5 per cent —(2) The occurrence of 
intercellular canals in the wood of some species of 
flndersia Longitudinal intercellular canals of a 
gummosis type occur in the secondary wood of some 
species of Fhndersiıa, notably F Brayleyana They 
are found n metatracheal parenchymatous bands, and 
form a more or less anastomising network extending 
m a tangential direction but not radially The 
contents appear to be simular to wound gum, the canals 
being formed by the breaking down of the cell walls. 
Their origm is usually schizo-lysigenous 


VIENNA 


Academy of Sciences, Jan 15—G Aigner A 
graptolite fauna from the graywacke zone of Fieber- 
brunn in Tyrol, with remarks on the graywacke zone of 
Dienten Of1200 specimens, some three per cent could 
be determined, thus ranking the shales with zones 
18-22 of the English Silurian according to Elles and 
Wood —B Kubart . Investigations on the flora of the 
coal-basm of Ostrau-Karwin A Lyginodend:on with 
marked medullary structure and zones of increase — 
O Schindler Anew Hemarhamphus from the Pacific 
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Ocean —O Koller The mammalian fauna of the 
Pithyusse Islands —A Steuer Variation of size and 
form in the plankton copepods —A Tamerl ‘The 
osculating cylmder of rotation to a given three- 
dimensional curve —] Hoffmann. The causes of 
different radiation-colourings m glasses and of silica 
and amethyst colourmgs—-W Abel Investigations 
on the separate inheritance of the size of jaw and size 
of teeth m half-breeds from Bushmen, Hottentots, and . 
Negroes The canines are sometimes crowded This . 
1s supposed to be due to the crossing of a large-toothed 
race with a small-jawed race ‘The jaw ıs meso- 
dermal, the teeth are ecto-dermal in plan —K 
Menger ‘The concept of constructivity (2) The 
construction of series of arithmetical numbers 

Jan 22.—K. Spitzer Specific dopa-oxydases ex- 
tracted from frut In apple, pear, and banana there 
is & di-oxy-pheny! derivative which ıs most probably 
identical with ‘dopa’ (=d1-oxy-phenyl-alanm) —E 
Schmid The radium emanation content of open air 
and ıts vertical distribution near the ground (from 
observations 1n St Peter, near Graz,m 1930) The 
average content was less at a height of 50 metres than 
at 13 metres or 2 metres Also, the radium emanation 
concentration varied with meteorological conditions — 
J Pia Preliminary report on fossil Algæ, the results 
of a journey to England with the support of the 
Academy of Sciences. The carboniferous limestone . 
was studied in the field, in Gloucestershire, Yorkshire, 
and Westmorland, also in the museums of Bristol, 
Leeds, and London —W. Laves Physico-chemuical 
studies of colour after experimental injury to the 
liver (1) The alteration of the electrostatic charac- 
ters of nucleus chromatin and plasma of liver cells 
from injuries of the circulation and from direct action 
of high and low temperatures on the lver —V 
Lebzelter ‘The anthropology of the Kung-Bushmen 
Two main types and an intermediate were found 


WASHINGTON, D C 


National Academy of Sciences (Proc, Vol 16, 
No 12, Dee 15)——B1iotie cementation m coral reefs 
A distinction should be drawn between calcareous 
reefs and reefs actually built up by the co-operative 
growth of coral colonies, the skeletons of which be- 
come their chief component The Darwinian theory 
of coral reef growth refers to the second type of reef 
The solidarity of these reefs depends on organic 
cementation and the organisms concerned are null- 
pores —W E Castle The quantitative theory of sex 
and the genetic character of haploid males Certain 
hymenoptera, scale 1nsects, and rotifers produce males 
which arise from unfertilised reduced eggs and trans- 
mit in their sperm only the female sex tendency It 
18 concluded that they are genetically females though 
functionally they are sperm producers and are called 
males on the basis of ther somatic character — 
Barbara McClintock A cytological demonstration of 
the location of an mterchange between two non- 
homologous chromosomes of Zea mays —Sterling 
Emerson The inheritance of rubricalyx bud colour 
ın crosses with Œnothera Lamaickiana —Harold H 
Plough Complete elimination of self-sterihty m the 
ascidian Styela by fertilismg in alkalme solutions 
The block to self-fertihsation appeared to reside in 
the egg cortex itself —G I Lavin and J R Bates 
The ammonia discharge tube An active gas 1s pro- 
duced which is reducing m character, heats small 
solid particles ın 1ts path to 1ncandescenoe, and causes 
an intense green glow 1n the ammonia collected 1n the 
liquid air trap Different metal and oxide surfaces 
show different effects in extinguishing the glow The 
active gas seems to be a mixture of atomic hydrogen 
and a hydride of nitrogen (NH or NH,)—R M. 
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Badger and J W Urmston The separation of the 
two types of 10dime molecule and the photochemical 
reaction of gaseous iodine with hexene  Iodme and 
hexene were exposed to mtense radiation from a 
mercury arc Compared with another tube contam- 
mg fresh 10dine and hexene, the expermmental tube 
showed much weaker fluorescence with a mercury 
arc, suggesting that the type of 10dine molecule re- 
sponsible for this fluorescence had largely combined 
with the hexene —George Scatchard Note on the 
equation of state explicit m the volume —Y H Woo 
On the intensity of total scattermg of X-rays by 
monatomic gases (see NATURE, Oct 4, 1930, p 501) — 
H Bateman  lrrotational motion of a compressible 
inviseid fluid The discussion 1s applied to the case 
-when the velocity is greater than the local velocity 
of sound and to the circulation round an aerofoil — 
W J Tryjitzinsky <A study of indefinitely differen- 
table and quasi-analytic functions —Tracy Yerkes 
Thomas On the unified field theory (2) Another 
set of field equations 1s derrved which indicates that 
Maxwell’s equations hold approximately in the local 
co-ordinate system ın the presence of weak electro- 
magnetic fields 





Official Publications Received. 


BRITISH 


The Veterinary Bulletin Vol 1, No 1, April 
Imperial Bureau of Animal Health ) 7s 6d net 

The Imperial College of Tropical Agriculture The Principal’s Report 
for the Lear 1929-30 Pp 24 Prospectus for 1931-32 and Register 
Pp 27 (St Augustine, Trinidad , London 14 Trinity Square, E C 3) 

Commonwealth of Australa Council for Scientific aud Industrial 
Research Pamphlet No 18 The Influence of Frequency of Cutting on 
the Pioductivity, Botanical and Chemical Composition, and the Nutri- 
tive Value of “Natural” Pastures m Southern Australia Progress 
Report on Cooperative Investigations at the Waite Agricultural 
Research [nstitute Pp 28 (Melbourne H J Green) 

Seale Hayne Agricultural College, Newton Abbot, Devon  Depart- 
ment of Plant Pathology Seventh Annual Report for the Year ending 
September 30th, 1930 (Pamphlet No 36) Pp 36 (Newton Abbot) 

Transactions of the Royal Society of Edinburgh Vol 56, Part 8, 
No 29 On the Morphology, Feeding Mechanisms and Digestion of Ensis 
siqua (Schumacher) By Alastair Graham Pp  725-/514-1 plate 
3s 6d Vol 56, Part 3, No 30 The Dolerite Isles of the North Minch 
By Dr Frederick Walker Pp 1753-766-+-1 plate 2s (Edinburgh 
Robert Grant and Son, London Wilhams and Norgate, Ltd ) 

Biological Reviews and Biological Proceedings of the Cambridge 
Philosophical Society Edited by H Munro Fox Vol 6, No 2, April 
Pp 133220 (Cambridge At the University Press) 12s 6d net 

The Photographie Journal Yol 7l, New Series, Vol 55, April 
Photography in Science, Art and Industry Pp 133 1664-56-L-xlvi--9 
plates (London ‘The Fountain Press, Ltd) 2s 6d 

British Guiana Second Legislative Council, First Session, 1980, 
Geological Survey Report on the Buck Canister-Oranapai Section of 
the Marazuni Diamond Field Pp 18 (Georgetown, Demerara Depart- 
ment of Lands and Manes ) 

Reports of the Council and Auditors of the Zoological Society of 
London, for the Year 1930, prepared for the Annual General Meeting to 
be held on Wednesday, April 29th, 1931, at 4p Pp 91 (London) 

Goitre in the Light of Recent Research By Prof C E Hercus 
(Cawthron Lecture, Sept 5th, 1929) Pp 224-10 plates (Nelson 
Cawthron Institute ) 

Researches 1n British Guiana, 1926-1928, on the Bacterial Complica- 
tions of Filariasis and the Endemic Nephritis, with a Chapter on 
Epidemic Abscess and Cellulitis in St Kitts, British West Indies By 
A W Grace and Feiga Berman Grace (Memoir Series, No 3) Pp vut 
75 (London London School of Hygieneand Tropical Medicine ) 8$ 

Anopheline Mosquitos in Southern Rhodesia, 1926-1928 a Report on 
Investigations made during Researches on Blackwater Fever conducted 
by Dr G R Ross By H S Leeson (Memoir Series, No 4) Pp 
ix+55+15 plates (London London School of Hygiene and Tropical 
Medicine ) 8s 
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US Department of Commerce Coast and Geodetic Survey Seral 
No 499 Results of Observations made at the United States Coast and 
Geodetic Survey Magnetic Observatory near Tucson, Arizona, in 1923 
and 1924 By W N McFarland Pp u-+103 (Washington, DC 
Government Printing Office ) 50 cents 

Publikationer og mindre Meddelelser fra Kgbenhawns Observatorium 
Nr 72 Über die kritische Masse ım probléme restreint und uber das 
probléme restreint 1m aligemeinen Von Elis Stromgren Pp 6 
Nr 74 Bestimmung der Bahn des periodischen Kometen Comas Sola 
(1926 f) VonJulie M Vinter Hansen Pp 25 (København ) 

Bulletin of the American Museum of Natural History Vol 59, Art 5 
A new Classification of Mammals By George Gaylord Simpson Pp 
259 293 (New York City ) 
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Report of the Danish Biological Station to the Ministry of Shipping 
and EBisheries No 30, 1930 By Dr A C Johansen Pp 9b 
(Copenhagen © A Reitzel) 

Proceedings of the United States National Museum — Yol 78, Art 17 
Mollusks from the Aspen Shale (Cretaceous) of Southwestern Wyoming 
By John B Reeside, Jr, and A Allen Weymouth (No 2860) Pp 
24--4 plates (Washington,DC Government Printing Office ) 

US Department of Commerce Bureau of Standards Miscellaneous 
Pubheation, No 114 Filters for the Reproduction of Sunhght and 
Daylight and the Determination of Color Temperature By Raymond 
Davis and K 8 Gibson Pp 165 (Washington, DO Government 
Printing Office) 45 cents 

Collection des travaux chimiques de Tchecoslovaquie — Redigee et 
publiee par E Votoček et J Heyrovsky Année 3, No 8, Mars Pp 
135 190 (Prague Regia Societas Scientiarum Bohemuiea ) 

Publikationer fra det Danske Meteorologiske Institut Communica 
tions magnetiques, etc, No 13 A Theoretical Determination of the 
Heights of the Stratosphere, the Ozone Layer and the Height of Maxi 
mum Luminosity of the Aurora By Helge Petersen Pp 19 (Kgben- 
Favn G E C Gad) 

Proceedings of the American Academy of Arts and Sciences Vol 66, 
No 5 The Volume of Eighteen Liquids as a Function of Pressure and 
Temperature By P W Bridgman Pp 185233 1 dollar Vol 60, 
No 6 The Problems of Lagrange and Mayer with Variable End Points 
By Marston Morse and Sumner Byron Myers Pp 285253 45 cents 
Vol 66, No 7 Compressibilty and Pressure Coefficient of Resistance, 
including Single Crystal Magnesium By P W Bridgman Pp 255 271 
45 cents (Boston, Mass ) 

, Memotres publies par la Direction Générale des Telegraphes de Suede 
Etude des courants telluriques Par Dr David Stenquist Deuxième 
fascicule Pp 17 (Stockholm R W Statlanders Bohtryckeri ) 

US Department of Agriculture Farmers Bulletin No 1044 Local 
Bird Refuges By W L McAtee Pp u+14 (Washington, DC 
Government Printmg Office ) 5 cents 

US Department of Commerce Bureau of Standards Research Paper 
No 202 Prism Size and Orientation ın Minimum Deviation. Refracto- 
metry By L W Tilton Pp 59-76 (Washington, DC Government 
Printing Office) 10 cents 

US Department of the Interior Geological Survey Water-Supply 
Paper 037 B Preliminary Report on the Ground Water Supply of Mimbres 
Valley, New Mexico By Walter N White (Contributions to the Hydro- 
logy of the United States, 1930) Pp n4-09 904-1 plate Bulletin $21 C 
Iron Ore on Canyon Creek, Fort Apache Indian Reservation, Arizona 
By Ernest F Burchard (Contributions to Economic Geology, 1930, Part 
1) Pp n-4-51-784-plates 1418 16 cents (Washington, DC Govern 
ment Printing Office ) 

Division of Fish and Game of California Fish Bulletin No 27 The 
Ring Net, Half Ring Net, or Purse Lampara in the Fisheries of California 
By Donald H Fry, Jr (Contribution No 101 from the California State 
onm Laboratory) Pp 67 (Sacramento California State Printing 
Office 

Proceedings of the United States National Museum Vol 78, Art 7 
A Revision of the Species of Coccophagus, a Genus of Hymenopterous, 
Coceid inhabiting Parasites By Harold Compere (No 2850) Pp 
132-+14 plates Vol 78, Art 18 Anew Species of Amphipod Crustacean 
(Acanthonotozomatidae) from California, and Notes on Lurystheus tenut- 
corms By Clarence R Shoemaker (No 2861) Pp 8 Vol 78, Art 
22  Redeseription of Two Species of Trematode Worms from the 
MacCallum Collection, with a Note on the,Family Pronocephalidae By 
Emmett W Price (No 2865) Pp 10 Vol 78, Art 23 New Genera 
and Species of Nematode Worms By Asa C Chandler (No 2866 ) 
Pp 11 (Washington,DC Government Printing Office ) 

Science Reports of the Tokyo Bunrika Daigaku, Section A No 6 
On the Vapour Pressure of Liquid Part 2 On the Vapour Pressure, 
Henry’s Constant and Osmotic Pressure of Concentrated Solutions By 
Keuehi Watanabe Pp 67-84 (Tokyo Maruzen Co, Ltd) 30 sen 

Field Museum of Natural History Botanical Series, Vol 10 Flora of 
the Lancetilla Valley, Honduras By PaulO Standley (Publication 283 ) 
Pp 418+68 plates Botanical Series, Vol 8, No 4 The Cyperaceae of 
Central America By PaulC Standley (Publication 284) Pp 239 292 
Botanical Series, Vol 7, No 2 The Rubiaceae of Ecuador By Paul C 
Standlev (Publication 285) Pp 179251 Zoological Series, Vol 18, 
No 2 Bats from Polynesia, Melanesia and Malaysia By Colin Campbell 
Sanborn (Publication 286) Pp 7-29 (Chicago ) 

Proceedings of the Imperial Academy Vol 7, No 2, February Pp 
in-¥ +29 83 (Tokyo) 

Scientific Papers of the Institute of Physical and Chemical Research 
No 288 Noteon the Photoelectric Eftect by Relativistic Wave Equation 
of Dirac By Toshinosuke Muto Pp 111126 25 sen No 292 Der 
Einfluss metallischer Uberzuge auf die mechanischen Eigenschaften von 
Stahl beim Nitrieren Von Tadamasa Yosii Pp 143 54-4 plate 5 
25sen No 293 On the Constitution of Tea Tannin By Michiyo 
Tsunmura Pp 155159+plate 6 15 sen Supplement No 13 Eine 
einfache graphische Method fur die Berechnung des partiellen spezifischen 
Volumens von Eiweisskorpern Von Tominosuke Katsuru Pp 78 
10sen (Tokyo IwanamiShoten ) 

Bulletin of the National Research Council No 77 Physics of the 
Earth 1 Volcanology By the Subsidiary Committee on Volcanology 
Pp vi+7% Y5cents No 78 Physicsof the Earth 2 The Figure 
of the Earth A Collection of Short Papers, written by Leading Scien- 
tific Men in several branches of Geophysics, and treating of the Size and 
Shape of the Earth Pp 1+286 350dollars No 79 Physics of the 
Earth 3 Meteorology Prepared under the Auspices of the Subsidiary 
Committee on Meteorology Pp xi1+289 3 50 dollars (Washington, 
DO National Academy of Sciences ) 

US Department of Commerce Bureau of Standards Bureau of 
Standards Journalof Research Vol 6, No 3, Research Papers Nos 279 
991 Pp 355-522 (Washington, DO Government Printing Office ) 
40 cents 

Smithsoniin Institution Explorations and Field Work of the Smith 
soman Institution in 1930 (Publication 3111) Pp 14224 (Wash- 
ington, DC Smithsonian Institution ) 
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Proceedings of the Academy of Natural Sciences of Philadelphia, Vol 
83 East Atrican Birds collected during the Gray African Expedition, 
1929 By W Wedgwood Bowen Pp 1179+ plates 2-12 The Cirriped 
Genus Pyrgoma in American Waters By Henry A Pilsbry Pp 8183 
Nearctic Vitreime Land Snails) By H Burrington Baker Pp 85117 
(Philadelphia ) 

S Department of Commerce Coast and Geodetic Survey Special 
Publication No 171 World Longitude Determinations by the United 
States Coast and Geodetic Survey 1n 1920 By Clarence H Swick Pp 
14-29 (Washington,DC Government Printing Office) 15 cents 

US Treasury Department Coast Guard Bulletin No 20 Inter- 
national Ice Observation and Ice Patrol Service in the North Atlantic 
Ocean, Season of 1930 Pp iv+50-++-11 plates (Washington, D C 


Government Printing Office ) 
Smithsonian Miscellaneous Collections Vol 82, No 16 The Ductless 
By A M Reese (Publication 


Glands of Alligator Mississippiensis 

3110) Pp 14+3 plates (Washington,DC Smithsonian Institution ) 
Transactions of the Astronomical Observatory of Yale University 

Vol 6, Part 4 Theory of the Eighth Satellite of Jupiter By Ernest 

W Brown Pp 4765 (New Haven, Conn ) 


Diary of Societies. 


FRIDAY, APRIL 24 


RovAL Society or Arts (Indian Meeting), at 4 30 —Sir William Foster 
John Zoffany in India 

Roya. Society OF MEDICINE (Disease in Children Section) (at West- 
minster Hospital), at 4 30 

INSTITUTE Or MARINE ENGINEERS, at 6 —Annual General Meeting 

INSTITUTION OF ELECTRICAL ENGINEERS (London Students’ Section), at 
615 —E J Mathieson The Generation and Uses of Electrical Power 
in a Modern Colliery 

Socirry OF CHEMICAL INDUSTRY (Chemical Engineering Group) (Annual 
General Meeting) (at Waldort Hotel, Aldwych), at 6 45 —At 7 30 —Sir 
Richard Gregory, Bart Science in Industry 

BRITISH ASSOCIATION Or CHEMISTS (Scottish Section) (at Central Halls, 
Glasgow), at 7 30 —Annual General Meeting 

Roya Society or Mzpicins (Epidemiology and State Medicine Section), 
at 8 —Col L W Harrison Epidemiology of Venereal Diseases 

ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —Sir Pmlip Hartog 
Priestley and his Place in the History of Science 


Joseph 


SATURDAY, APRIL 25 


NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS 
(at Newcastle upon Tyne), at 2 380 —T C Futeis Notes on a Recent 
Visit to South Atrica with the Empire Mining and Metallurgical Con- 
gress Witwatersrand Gold Mines, Coal, Asbestos, and othe: Mines, 
Diamond Mines (Lecture) —Paper open for further discussion —Old 
Mining Records and Plans, T V Simpson 

INSTITUTE OF BririsH FOUNDRYMEN (Lancashire Branch) (at College of 
Technology, Manchester), at 4 -—E  Ronceray Sand, and Sand 
Preparation 


MONDAY, APRIL 27 


INSTITUTE OF ACTUARIES, at 5—K J Britt Amalgamations of Life 
Assurance Companies 

i INSTITUTE OF BRITISH ARCHITECTS, ab 8 —M Ayrton Modern 

ridges 

Royat Socie1y or ARTS, ab 8 —Dr N A V Piercy The Present 
Position in Aeronautics (Howard Lectures) (3) 

Roya Socirty or Mepicine (Odontology Section), at S —W Charles 
Full Denture Prosthesis 


TUESDAY, APRI! 28 


EuoENICS Society (at Linnean Society), at 530 —D: A J Lewis 
Genetie Problems 1n Psychiatry 

ZOOLOGICAL Society or Lonpon, ab 530 —Dr W E Le Gros Clark 
The Brain of Microcebus murinus —C Elton, E B Ford, J R Baker, 
and A D Gardner The Health and Parasites of a Wild Mouse Popula 
tion —Di O J van der Klaauw On the Tympanie Region of the 
Skull in the Mylodontine —R Anthony Vestiges de deux remplace 
ments successifs de la 3éme molaire de lait chez l'Elephant d'Asie 
(Elephas indicus Cuv ) —D Aubertin Revision of the Genus Hemy- 
pyrelha Tns (Diptera Calhphoride) 

INSTITUTION OF C1viL ENGINEERS, at 6 

INSTITUTE OF INDUSTRIAL ADMINISTRATION (at 98 Portland Place, W 1), 
at 630 —H Lesser and others Discussion on Personnel Policy and 
Administration 

ROYAL PHOTOGRAPHIC Society or Great BRITAIN, it 7 —Sy mposium on 
Sensitometry —Dr W Clark General Considerations of Sensitometry 
as Applied to Sound Recording —C R Keith Sensitometry in the 
Modern Film Laboratory —G S Moore Precautions in Practical 
Sensitometry —M:ss G Geoghegan Demonstration of the Tallent 
Reflection Density Comparator 

QUEKETT MicroscoPicaL CLUB (at 11 Chandos Street, W 1) at 730 — 
Gossip Meeting 

ROYAL ANTHROPOLOGICAL InsTITUTE, at 8 80 —A L Armstrong Recent 
Excavations in the Pin hole Cave, Cresswell Crags 

ROYAL AERONAUTICAL Socirty (Students’ Section) —E Wieser 
ships (Lecture) 


AIr- 


WEDNESDAY, APRIL 29 


BRITISH ASTRONOMICAL ASSOCIATION (at Sion College), at 5 

GILBERT WHITF FErrowsHiP (at 6 Queen Square, WC 1), at 6 —Miss 
Evelyn Cheesman In the Savage South Seas (Lecture) 

Rovar SOCIETY or Arts, at 8 —Si Harold Carpenter Stainless Metals 
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THURSDAY, APRIL 30 


Roya Society, at 4 30 —Dr A E H Tutton Determination of the 
Yard in Wave Lengths of Light —U R Evans, L C Bannister, and 
S C Britton The Velocity of Corrosion from the Electrochemical 
Standpoint —T L Eckersley On the Connexion between the Ray 
Theory of Electric Waves and Dynamics 

LINNEAN SocieTy or Lonpon, at 5 —Dr G S Carter Aerial and 
Aquatic Respiration —Dr E 8 Semmens  Hydrolysis in Living 
Plants by Polarised Light, Effect of Blue Skylight on Plant Metabolism 
—Dr J M Dalziel Hairs Lining the Loculi of Fruits of Species of 
Parvnarvum 

INSTITUTION OF ELEOTRICAL ENGINEERS, at 6 —Presentation of the 
Faraday Medal toC H Merz —Prof W L Bragg The Architecture 
of Solids (Kelvin Lecture) 

INSTITUTION O1 LOCOMOTIVE Enoinerrs (at Institution of Mechanical 
Engineers), at 6 —Miss V W Holmes A Newand Infimtely Variable 
Poppet Valve Gear 

Royat A}¥RON\UTICAL Society (at Royal Society of Arts), at 630 —Dr 
M Curry Aerodynamics of Sails (Lecture) 


FRIDAY, May 1 


Ceramic Society (Building Materials Section) (at Imperial College of 
Science and Technology), at 10 30 am —M Barrett Night Architec- 
ture —W A MeIntyre Durability of lerra Cotta with Particular 
Reference to the Filling of Blocks —M  Bairett Stock Terra Cotta — 
M Barrett Metallised Terra Cotta —At 230—E R F Cole Kiln 
Products in Architecture —G Haworth Informal lalk on Modern 
Machinery Used ın Three Processes of Brick making, s e Semi-plastic, 
Stifl plastic, and Plastic Wire Cut —W Emery Notes cn the Firing 
of 2 Blue Br:ck Oven 

Roya. Society or MEpicine (Otology Section) (Annual General Meet- 
ing), at 10 30 A m —Dr Schmalts The Physical Phenomena Occurring 
in the Semi circular Canals during Rotatory and Thermie Stimulation 
—Dr H W Barber Eruptions Involving the External Auditory 
Meatus —Discussion Non malignant Diseases of the External Ear 
and Auditory Meatus 

ROYAL ASTRONOMICAL SOCIETY (Geophysical Discussion), at 4 30 —Dr 
G M B Dolson Variations and Distribution of Atmospheric Ozone 

PuysicaL SociEgTy (at Imperial College of Science), 11 5—Prof J E 
Lennard Jones Cohesion (Lecture) 

ROYAL INSTITUTION OF GREAT BRITAIN, at 5 —Annual Meeting 

Roya. Society or Mepitcine (Laryngology Section) (Annual General 
Meeting), at 5—Prof G Portmann A Big Tumour of the Deep 
Regions of the Face Removed by Operation, with Cure—Dr A 
Brown Kelly, Dr D R Paterson, and others Discussion on Obstruc- 
tion at the Upper End of the Gisophagus (Excluding Pharyngeal 
Diverticula) 

Royan Sanitary Institute (at Town Hall, Batley), at 5 —Councillor 
H Crothers and Councillor H S Houldsworth Housing, with 
Special Reference to the Housing Act, 1930, from the Aspect of a 
Town Councillor —Dr T Gibson and H Hornby Housing, with 
Special Reference to the Housing Act, 1930, from the Administrative 
Standpoint 

NATIONAL INSTITUTE OF INDUSTRIAL Psycgoto y (at Royal Society of 
Arts) at 6 —Miss 8 Bevington ‘The Causes of Juvenile Drifting — 
A H Seymour Personnel Work in Modern Industry 

INSTITUTION OF ELECTRICAL ENGINEERS (Meter and Instrument Section) 
at 7 —Prof W M "1hornton High Voltage Precision Measurements 
(Lecture) 

INSTITUTION OF MrOHANICAL Enoineers (Informal Meeting), at 7 —H 
Crowe and others Discussion on Hydraulic Valves 

GEOLOGISTS’ ASSOCIATION (at University College), at 7 30 —Prof P G H 
Boswell The Glacial Deposit of East Anglia, with Especial Reference 
to the Industries of Early Man 

Roya. Society oF MEproIng (Anesthetics Section), at 8 30 —Annual 
General Meeting 

ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —Piof D'Arcy W Thompson 
Charlotte Bronte in Brussels 


SATURDAY, May 2 


ROYAL SANITARY INSTITUTE (at Town Hall, Batley), at 10 a m —Major 
D S Rabaghati and others  Diseussion on The Practical Value of 
Meat Inspection 

INSTITUTION OF ELECTRICAL ENGINFERS (Meter and Instrument Section) 
(at Cambridge) 


PUBLIC LECTURES. 


"TUESDAY, APRIL 28 * 


LONDON SCHOOL or Economics, at 5b —Prof L Hogben Some Aspects 
of Human Inheritance (1) The Biology of Twinning 

Lonpon SenoonL or HycIFNE AND TROPICAL MrniciNE (Public Health 
Division), at 6 —Prof F A E Crew Laws of Inheritance (Succeed- 
ing Lectures on April 29, 30, and May 1 ) 


WEDNESDAY, APRIL 29 
University Connrar Hospira. Mrpicar ScHoot, at 530 —Prof O 
Forster Neurology (Succeeding Lectures on April 30 and May 1) 


THURSDAY, APRIL 30 


UNIVERSITY COLLEGE, Lonpown, at 5 30 —M Aubert Les origines de la 
Voute sur Croisee d’Ogives (Succeeding Lecture on May 1 ) 


FRIDAY, May 1 


University CoLLEGD, Lovpox, at 5 —Prof B Ashmole 
Ancient Sculpture 


History of 
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Medicine and Science. 


HE advancement of medicine ıs an object 
which can scarcely fail to be universally 
desired, and the discussion of the principles that 
govern 16 ıs therefore a matter of perennial interest. 
It 1s 1n itself an evidence of healthy life that such 
discussion should have been active of late and should 
have been contributed to 1nfluentially from several 
different aspects * 

The fundamental process at work 1n progressive 
medicine to-day ıs the gradual acquisition by 1t 
of the qualities of an applied science Although 
this development must be regarded as the inevitable 
course of sound advance, 16 1s beset by certain diffi- 
culties inherent in the very nature of the case which 
give to the situation of medicine a special interest 
from the pomt of view of method One of these 
difficulties 1s the result of what we may call the 
historical setting m which science applied to 
medicine finds itself 

When science 1s given a wholly new contact with 
practical affairs, the applied science that thereupon 
grows up develops, as ıt were, m virgin soil, with 
nothing to hope from the co-operation or to fear 
from the conservatism of any antecedent practical 
art in the same field In these circumstances, 
the new activity may develop uneventfully as a 
straightforward applied science , such, for example, 
has been, from this point of view, the situation of 
electrical engineering When science 1s applied to 
a field already occupied by a vigorous practical 
art, however, the contact of the two different dis- 
crplines may result m a certain wasteful discrepancy 
of ideals and effort In some degree this has been 
the situation of scientific agriculture 1n 1ts relation 
with the ancient practical art of farming , 1t 18 stall 
more clearly the situation of applied science in 
medicine Here science finds the ground already 
occupied by one of the most ancient, vigorous, and 
learned of the practical arts It must be recognised 
that the two disciplines, although ın favourable 
circumstances capable of most fruitful co-operation, 
do not possess any strong natural affinity for one 
another One of the aspects of this relative incom- 
patibility 1s shown ım the inveterate endeavour of 
science to bring every individual problem within 
the range of principles of general validity, while the 
strength of the practical art 1s its regard for the 
uniqueness of the mdividual case 


* The following contnbutions may be mentioned both for their 
nnportance and their representative variety of outlook ‘‘ Observa- 
tions on. Research in Medicine ", by Sir Thomas Lewis, Brit Med 
Jour , Mar 15,1930, “A Discussion on Research in Clinical Medicine’’, 
by Dr J Ryleand others, Proc Roy Soc Med , Oct 28, 1930 , ** The 
Science of Medicine ", by Lord Moynihan, the Lancet, Oct 11, 1030 
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A second obstacle that apphed science ın medi- 
cme has to overcome is inherent ın the biological 
situation of man It ıs the consequence of the 
wide gap in structure, and still more in function, 
that separates man from any other animal The 
extent of this separation has perhaps not always 
been fully recognised , 1t 1s, however, undoubtedly 
of importance, not only 1n complicating the applica- 
tion to man of the results of animal experiment, 
but also because of the doubt ıt raises whether 
certain activities of man on which knowledge 1s 
urgently needed by medicine can even be illustrated, 
much less elucidated, by experiments on animals 
The recognition of this difficulty has caused greater 
and greater attention to be given to the use of 
dnect experimentation in man himself—the only 
means of acquirmg knowledge about him that from 
the point of view of method 1s wholly unexception- 
able It 1s, however, of necessarily lmrted range, 
so that for the general progress of knowledge in 
scientific medicine we must continue to depend 
chiefly on animal experiment and on our ability to 
apply its results to man 

Although man’s place in Nature has been and 
still 1s a favourite theme of the post-Darwiman 
biologist, 1t has, for reasons historically obvious, 
very naturally been defined chiefly with an eye to 
structure and to unities and resemblances with the 
rest of the hving world The time has now come 
when 1n the interests of medicine a more exact and 
critical orientation 1s necessary, which must concern 
itself essentially with function and not less with 
dissimilarities than with likenesses On the elabora- 
tion of such a science of comparative function m 
health and in disease the progress of medicine 1s 
hkely to come more and more to depend. Much 
of the material for such a study exists already in 
the 1mmense accumulation of the facts of human 
behaviour made by clmical medicme from time 
immemorial 

In this connexion, some comment on the general 
value of the clinical method as an implement of 
research should perhaps be made There can be 
no doubt that, as a method of fundamental mquiry, 
that characteristic of the clinical physician has been 
far outdistanced by that of strict scientific experi- 
ment This fact has led to the suggestion that the 
time-honoured method of the clinician, the method 
of Addison and Bright, of Paget and Hughlings 
Jackson, has httle or nothing to offer for the 
future of medicine Since the acceptance of this 
doctrine could scarecly fail to have 1mportant prac- 
tical consequences, some examination of 16 1s desir- 
able The great strokes of the clinical method have 
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usually been made by the use of observation acute 
and patient rather than systematic, with a certain 
amount of not very strict experiment, both guided 
by a penetrating intuition and a profound famih- 
arty with the subject of inquiry These successes 
have therefore been won by men whose mental 
powers enabled them to use an imperfect instru- 
ment with a certain large indifference to 1ts defects 
Lacking the intuition of his great predecessors, the 
clinical worker must pay more attention to perfect- 
ing the instrument 1f he ıs to get substantial results 
Every opportunity to introduce standards of scien- 
tific severity must be taken, observation must be 
systematic and exact, and the most must be made 
of any occasional chance to submit an issue to 
experiment Purely clinical mquiry never has been 
and never can be the equal of experiment in the 
attack on a problem stage by stage until a final 
solution ıs reached, but if every opportunity is 
taken to naturalise m it standards of scientific 
severity, 1t has within 1ts range mnumerable import- 
ant problems that 1t should be thoroughly able to 
solve 

Whatever successes may await a clinical medicine 
thus oriented more definitely towards the standards 
of science, there can be no doubt that 1t1s the experi- 
mental method, in all its severity and ın the hands 
of the appropriately educated expert, on which 
the substantial progress of medicine essentially 
depends How best this great instrument can be 
directed upon the work before ıt ıs a matter on 
which very naturally there 1s difference of opinion 
Perhaps the most important practical problem yet 
m discussion 18 to decide the relative claims of what 
have been called ‘free’ research and ‘directed ’ 
research that is to say, mquiry which follows 
the natural evolution of 1ts subject, and inquiry ın 
which specific problems are allotted to the worker 
for solution There can be no question that 1n the 
sciences on which medicine depends, as in all other 
sciences, complete freedom of research 1s 1ndispens- 
able, however academic, however remote from 
any kind of usefulness inquiry following its own 
course may seem to become, any restraint, 1n the 
supposed interests of practical ends, ıs wholly m- 
admissible There 1s, however, another aspect of 
the case which must be considered The practical 
chnician finds himself surrounded by problems 
which seem soluble by skilled experiment and of 
which solutions are urgently necessary ın the 
interests of his art He sees that the great bulk of 
research in physiology and even pathology has httle 
or no direct bearing on his immediate difficulties 
Aware as he is that one of the most effective 
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“instruments used by these sciences—operative sur- 
gery—was given to them by his own art, he cannot 
but feél that the debt might be repaid ın some 
more tangible form than has yet been the case 

The demand by the clinical worker that in his 
special problems he should have at his disposal the 
full advantage of skilled experimental research, just 
as 16 doubtless 1s, can obviously not be met by 
deflectang resources now devoted to ' free ' research 
It seems to call for establishments specially directed 
to the purpose and staffed 1n part by those whose 
ultimate interests are likely to be ın some branch 
of the practical art, but who by serving an appren- 
ticeship ın experimental science would contribute 
to the advancement of practical medicine directly 
by working on its problems and indirectly by infil- 
trating its ranks with the scientifically trained 
In a remote way, the same interests, as well as those 
of the whole of human biology, are being served by 
that re-discovery of man which is now so happily 
at work 1n the physiological and. pathological fields 
It ıs earnestly to be hoped that this process will 
continue, for by bringmg clinical and scientific 
workers together it will help the experimental 
sciences in their not always successful struggle 
against orthodox rigidity, and will help the ancient 
practical art of medicine 1n its difficult transforma- 
tion into an applied science 


The Anthropology of Africa. 


` Descruptve Sociology or Groups of Socrological 
Facts classified and arranged by Herbert Spencer 
Division 1, No 4, Part 2-A African Races 
(Pygmes, Bantu, Equatorial Hybrid Trobes, 
Sudan Peoples, Nilotics, Nulo-Hamitecs, Fulam, 
Khowan) Compiled and abstracted upon the 
Plan organized by Herbert Spencer by E 
Torday A re-issue of the Volume originally 
compiled by Dr David Duncan, entirely re- 
wiitten Issued by Mr Spencer’s ‘Trustees 
(T W Hd, Editor) Pp vu+385 (London 
Wiliams and Norgate, Ltd , 1930) 105s net 


NE of the most telling symptoms of vitality in 
science 1s the frwtfulness of its practical 
applications Anthropology, the science of man, 
has so far kept almost completely aloof from any 
direct concern in human affairs, as sublime an 
example of sterility beautiful as the theory of 
numbers But this ıs an anomalous condition, 
and at present public interest as well as political 
conscience are moving towards a better under- 
standing of the governed races so that they might 
be better governed 
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The centre of colonial studies at Oxford, Rhodes 
House, the International Institute for the Study 
of African Languages and Cultures, with its prin- 
cipal seat m London, developments at various 
universities ın Great Britain, and such valuable 
literary contributions as Buell’s “ Native Problem 
in Africa ”, are all signs of this gathermg interest 

Jt is only fair that an anthropologist, specially 
keen about the practical applications of his science, 
should pay tribute to NATURE for the part ıb has 
taken ın the movement of humanising anthropology 
and making ıt more efficient If anthropology 
ever becomes an acknowledged force in colonial 
affairs and receives the full academic recognition 
which is its due, this will be, to a considerable 
extent, thanks to the good offices of NATURE 
At present ıt 1s well to put on record that there 
us but one full-time chair of anthropology ın the 
British Isles, the teachmg of colonial cadets is 
not carried out at all in the University of Lon- 
don, where this chair exists , and ın those universi- 
ties where the colonial probationers are trained, 
anthropology ıs an optional subject and 1s con- 
fined to what must be a ridiculously madequate 
smattering of twenty hours ın all ‘This, of course, 
is negligible, especially if we remember that in 
other countries, with a colonial tradition as long 


| as that of Holland or France or as short as that 


of Belgium, from three to five years are required 
for the special training of future admunistrators 
This does not mean to say that an anthropologic- 
ally tramed Belgian administrator has shown 
himself so far to be better than an untrained 
Britisher, but that the educated British official 
would probably be the best of all. 

The present volume, Mr. E. Torday’s “ African 
Races", brings these reflections to the reader's 
mind The book deals with Africa, which is by 
far the most important continent as regards 
colomal problems , and it 1s written by a scholar 
of international reputation Mr Emil Torday 1s 
at once a pioneer field-worker, a man of full 
academic qualifications, though without formal 
academic claims, and one of the supporters of 
what 1s now known as the ‘functional school of 
anthropology ’, a school which has been foremost 
in the application of anthropological theory to 
practical affairs 

The functional school explains institutions, 
customs, and beliefs, not by their antecedents but 
by the part which they play as living forces within 
a living culture Functional anthropology con- 
sists ın new methods and a body of principles 
which have arisen out of field-work, and which, 
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on the other hand, are largely inspired by the 
need for practical appheations Modern field- 
work, done by trained specialists with a good 
knowledge of native languages and over periods 
of prolonged residence, has forced us to recognise 
that whereas 1t 1s easy to collect a body of formule 
as to what natives are supposed to do, 16 1s difficult 
to describe how ideas, customs, and institutions 
actually work in tribal hfe The dynamic study 
of a primitive society reveals that human culture 
1s a very complex type of reality, subject to scien- 
tific laws of its own ‘The discovery of the laws 
of cultural process and of the functional relation 
between 1ts various aspects and elements is the 
main field of functional theory 

A theory giving clear insight into the nature of 
culture 1s indispensable for anyone who sets out 
to make observations on a hitherto unrecorded 
type of human society No student of exact 
science or of biology would dream of sending a 
plumber or a bookmaker or a lady typist mto the 
laboratory and of relying upon his or her amateur 
observations Experiments done without theo- 
retical preparation or knowledge of the problems 
would, as a matter of course, be regarded as worth- 
less in physics, chemistry, or biology Yet im 
anthropology we have so far been forced to rely 
on amateur observations, often given without any 
description of the method and the apparatus by 
means of which they were made 

Worse than that when tramed specialists 
recently started to collect their own material in 
Africa, Oceania, or the South American jungle, 
they had no empirical theory as to the nature of 
primitive culture, that 1s, of the reality which 
they were setting out to observe What they 
were given were hypothetical speculations of the 
retrospective schools, the evolutionists and the 
diffusionsts But the theories of origin or of 
historical migrations transplant us in their ex- 
planatory setting into a dim past—from six to 
sixty thousand years back ‘The observer, as 
often as not a partisan of one theory or another, 
had his mind turned backwards, riveted on hypo- 
theses and conjectures which made him see the 
present through the haze of the past , which made 
him focus on details and elements significant not 
in their actual context and ın thew mutual rela- 
tions, but as relics of something which was no 
more and, except in speculation, had perhaps never 
existed 

Functional anthropology arms at the reproduc- 
tion of the native pomt of view and the native 
perspective combined with sociological knowledge 
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of what is essential and vital in human institutions | 
The details of daily hfe, for example, the organisa- 
tion of the household and the family, the type 
of economic activities, the sanctions of law and 
custom, which so far have received but httle atten- 
tion, have come to be, ın functional research, of 
primary importance All that ieally matters to 
the native, all that really serves to maintain order 
and integrity m a primitive culture and primitive 
society, 1s selected as the main subject for anthro- 
pological study It ıs clear that such a reorienta- 
tion of field-work and theory alike by the criteria 
of dynamic relevancy brings functional anthro- 
pology immediately mto touch with practical 
concerns 

Mr Emil Torday 1s one of the pioneer minds ın 
this new school His field-work, carried out under 
ideal conditions, that 1s, during prolonged residence 
and through the medium of the vernacular, gives 
us a full picture of tribal life and 1s never confined 
to curious and sensational details 

In the present computation of facts, Mr Torday 
proceeds throughout according to the rules of the 
functional method, that 1s, by the criteria of relev- 
ancy, function, and social value As is the case 
in all scientific work, 1t 1s the selection which 
really matters, the emphasis on the relevant, the 
subordination of the accidental In domg this, 
Mr Torday had an ardous task, for he was severely 
handicapped by the exacting conditions of the 
Herbert Spencer Trust, which lays down the 
subject matter, the headings, the order, as well as 
the relation between the geographical and the 
systematic divisions of the matemal By the 
introduction of a concise but extremely helpful 
table of contents, by adding ilumimating sub- 
headings and cross-references, Mr Torday was 
able to palhate some of the madequacies of the 
original Herbert Spencer plan By adding copious 
critical notes to the quotations, Mr Torday places 
the data in the right perspective, correlates the 
observations of the various authors, and establishes 
the functional aspect of the material at his disposal 
But ıt seems necessary once more to urge the 
‘Trustees, who, I know, are fully aware of the 
inadequacies of the present plan, that energetic 
steps should be taken to a complete revision of the 
bequest 

As it stands, the book is a most tantalising pro- 
duction The field-worker, the administrator, the 
missionary, and even the traveller could use it 
with the greatest profit on the spot in Africa But 
how 1s he to carry a volume 14 ft by 1 ft and some 
twelve pounds in weight unless a special means of 
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transport and a scaffolding or lectern be provided | 


to read ıt? It would be necessary in the wilds of 
Africa to charter an elephant, a camel, or at least 
an ass or a Ford lorry m order to make it the 
‘handy guide-book of Africa’, to which title ıb 
has full clam Had it been pubhshed m a port- 
able size, and had 1t been allowed to Mr Torday 
to divide the materal geographically, this book 
might have consisted of several volumes, each 
relevant to one particular area, each portable, 
and the whole of the greatest practical utility 
Agam, 1b ıs a thousand pities that a writer of Mr 
Torday's emmence should be compelled to make 
a mere compilation with comments and cross- 
references only, and limit his origmal contribution 
to an all too short preface This, written with the 
weight, attractiveness, and convineing clarity for 
which Mr Torday 1s well known, among others 
through his “ Causeries Congolaises ", contains a 
brief exposition of the functional pomt of view, 
Uluminating sidelbnes on the nature of African 
races, especially of the Hamites, Pygmies, and the 
Bantu, and it gives us also a summary of the 
enormous advances attamed by African studies 
since 1875, when the first version of “ African 
Races ” had been contributed as a volume of 
Herbert Spencer’s “ Descriptive Sociology " 

The excellent map contributed by Miss Ursula 
Torday will be a boon, not only in the use of this 
volume, but also for African anthropology m 
general B MALINOWSKI 


Conduction in Electrolytes. 


man Pp xu+44i (London Chapman and 
Hall, Ltd ,-1930 ) 25s net 

(2) The Llectrochemistyy of Solutions 
Glasstone Pp x+476 (London 


and Co, Ltd , 1930) 21s net 


HE study of physical science 1s extraordinarily 
fascinating nowadays We see much farther, 

even uf we see a little less clearly than our grand- 
parents saw—or thought that they saw Our most 
innocent experiments and observations are weighted 
with philosophical and theological implications of 
cosmic importance We make measurements that 
aie each year more and more exact, and find our- 
selves committed to a principle of indeterminacy 
We read of a quantum mechanics which, m a praise- 
worthy endeavour to escape from those mechanical 
pictures which are based on an extrapolation of our 
large-scale experiences, employs a symbolism in 
which the exact nature of the symbols employed 
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remains unspecified Naturam expellas furca š 
and the herorc exponents of these latest symbole 
methods—latest, though not novel, for are they not 
closely related to the ideals of Kirchhoff ?—find 
themselves compelled, willy-nilly, to use terms and 
concepts based on those of our everyday experi- 
ence 

It 1s all very interesting, but it 1s none the less 
pleasant to find that there are corners in the realm 
of science where a consistent scheme can be built 
up on a basis of ' ordinary ’ space-tame perceptions, 
where the principle of indeterminacy 1s not, where 
the motion of ions through a viscous fluid is de- 
termined (perhaps a httle doubtfully) by Stokes’s 
law, and where a modern theory of strong electro- 
lytes may be based on nothmg more unusual than 
Boltzmann’s principle and Poisson’s equation The 
theory of electrolytic conduction and the technique 
of the measurements associated therewith are in a 
state sufficiently stable to make 1t worth while to 
attempt an assessment of the condition of this 
important branch of physical science, and the two 
volumes here reviewed cover the topics of greatest 
importance in a very comprehensive and system- 
atic manner 

(1) Prof Newman's book 1s written by a teacher 
who has a hvely and sympathetic appreciation of 
the difficulties which confront an intelligent and 
consoentious reader The work, which will provide 
stimulating reading for a university student of 
honours grade, builds up the subject from the very 
elements In a laudable desire to give the reader 
all that he needs between the covers of a single 


' volume, the author leads off with a condensed but 
(1) Electrolytic Conduction By Prof E H New-. 


very clear sketch of thermodynamic puincrples, 
which includes a discussion of the usual relations 
between osmotic pressure and boiling or freezing 
points, of the.modynamic potential and free energy, 
of the Nernst heat theorem, the phase rule, and the 
Gibbs adsorption equation Condensation has its 
dangers, however, and, admirable though the sum- 
mary 1s, we confess to a dishke of the dictum that 
3 (dQ/T) <0 for an wreversible cycle , while the un- 
adorned statement that, 1f 6Q is the amount of 
heat passing (by conduction) from a body at a tem- 
perature 7 to a body at a temperature 7',, then 
the net gain of entropy 1s (8Q/7',) — (8Q/7';), raises 
more doubts than it resolves ` 

The main body of the book covers a wide field 
Starting from the fundamental Arrhenius concept 
of spontaneous dissociation, the author develops a 
general view of the problem of electrolytic con- 
ductance, and then proceeds to treat in detail of 
10m migration, 1onic equilibria, cells and electro- 
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motive force, electro-capilamty, polarisation, the 
measurement of electrolytic resistance, theories of 
electrolytic solution, and technical applheations 
A reasonably full bibhography accompamies each 
chapter, and a reader who has used the book 1m- 
telhgently will find its perusal a very useful pre- 
paration for an attack on research problems in 
electrolysis 

It has been the reviewer's experience that one 
branch of experimental work, and that branch one 
of fundamental 1mportance, has been shrouded ın a 
quite unnecessary mystery We refer to the mea- 
surement of electrolytic resistance, where 1t 1s not 
uncommon to find an experimenter capable of, and 
actually making, very precise determinations with 
but a cloudy idea of the exact conditions under 
which inductance and capacity effects are balanced 
out, and of the relation between impedance and re- 
sistance Prof Newman’s chapter on electrolytic 
resistance measurement, wherein he discusses very 
clearly and straightforwardly the application of 
the ordinary alternating current equations to the 
bridge system involved, should do useful service 1n 
dispelling this mystery — His descriptions and dia- 
grams of the experimental methods used, including 
that of a valve oscillator as a source of alternating 
current, are clear and up to date But we note 
that he begins the chapter with the remark that 
“as shown by Kohlrausch 


Esm pt — Ra +P fidt”, 


developing the theory from this equation Prof 
Newman has been so thorough, within the limits of 
his four hundred. and forty pages, 1n his treatment 
of fundamentals that 16 seems a pity that he should 
pass over this important expression without more 
detailed discussion, and we trust that in a later 
edition of his work he will remedy this omission 

The chapter on theories of electrolysis gives a 
very useful résumé of the various theories of strong 
and of weak electrolytes, and the exposition of the 
Debye-Huckel theory and of the subsequent de- 
velopments by Onsager 1s very clearly put 

(2) The bias of Dr Glasstone’s treatise 1s 1ndi- 
cated by its title, bemg, as compared with Prof 
Newman’s book, considerably fuller 1n its discussion 
of those topics which are usually associated with an 
advanced course of physical chemistry He, again, 
starts from the fundamentals, and while his dis- 
cussion of the methods and theory of resistance 
measurements 1s a little more restricted than that 
of Prof Newman, he gives us a more detailed treat- 
ment of topics such as overvoltage, depolarisation, 
the theory of amphoteric electrolytes, and the 
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theory of reversible cells, which last topic 1s treated 
in very considerable detail 

In discussing the elementary theory of ionic 
migration and concentration changes, Dr Glasstone 
makes use of the usual picture of chains of oppo- 
sitely moving positive and negative ions , 16 would 
add much to the interest of his treatment were he 
to give some reference to the critical paper dealing 
with this method of illustrating the process which 
was read by Prof S W J Smith some years ago 
before the Physical Society (Proceedings of the 
Physical Society, 28, 148, 1916) Neither book 
contains a reference to the simple and elegant 
algebraic treatment of this problem which was ad- 
vanced by Larmor in his Adams prize essay on 
“ Aither and Matter" (p 289, Appendix C, on 
Electrolysis) 

The choice of topics les entirely within the 
author's province , but the reviewer feels that ıt 
would add considerably to the value of an interest- 
ing treatise were Dr Glasstone to consider in some 
httle detail Smith's very interesting experiments 
on the potential difference developed at the inter- 
face between two electrolytic solutions, and on the 
related problems of the asymmetric nature of the 
surface tension potential curve for a capillary 
electrometer 

The two books are in some measure comple- 
mentary and, taken together, give a conspectus of 
results and theories ın this department of physical 
science which will be invaluable to physicists and. 
to physical chemists, and will provide the research 
student with a mine of indispensable information 

ALLAN FERGUSON 


The Passing of Woad. 


The Woad Plant and ws Dye By the late Dr. 
Jamieson B Hurry Pp xxvm +328 +17 plates 
(London Oxford University Press, 1930) 
21s net 


RITAIN has always been fortunate in its 
amateur scientie workers, men, by no 
means real amateurs in science, who find delight 
1n the intervals of a busy hfe in following seriously 
some definite line of investigation Of this category 
was the late Dr Hurry, who, in the midst of a very 
crowded career as a medical practitioner m Read- 
ing, was yet able to study systematically and as a 
most careful monographer to render signal service 
to knowledge Quite why he chose to tell the story 
of the woad plant 1s not revealed, but he had a 
lifelong interest ın economic botany and at his 
home he established an educational garden and 
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museum ‘The woad plant and its famous blue dye 
are studied from an international point of view, and 
the book aims both at giving a comprehensive 
account of the industry in several countries and 
emphasising so many other points of view that 1b 
becomes a contribution to our knowledge of the 
social and industrial life of the Middle Ages 

Successive chapters deal with the cultivation and 
manufacture of woad, 1ts use ın the fermentation 
vat, the extraction of the glucoside, indican, suc- 
ceeded by an historical account of the industry 1n 
Britain, France, Germany, and Italy | Economic 
questions have next place, followed by a full 
account of the old-world lore relating to the place 
of woad in herbals and in therapeutics Final 
sections are devoted to the protection by legislation 
and the death of the woad. industry 

Dr Hurry's name ıs a sufficient guarantee of 
the thoroughness and careful attention to detail 
which characterise the book , withal ıt 1s attractive 
reading for those who appreciate broad and liberal 
treatment of what might appear to be a specialist 
subject There have been two crises in the woad 
industry The first was when in the seventeenth 
century trade routes were opened up to India and 
the dye, extracted from materal made m Europe, 
was threatened by imports from that country 
The Dutch East India Company, formed 1n 1631, 
ın course of time imported sufficient indigo into 
Holland to supply the needs of the whole world 
At much the same time, logwood and Brazil wood 
also appeared on the scene, so there 1s httle wonder 
a strenuous campaign took place to secure pro- 
tective legislation in favour of the indigenous 
dye, the woad merchants were so successful as to 
induce various governments to prohibit entirely 
the use of exotic indigo Even the death penalty 
threatened those who infringed the protective laws 
then passed As 1s well known, protection failed , 
the superiority and the cheapness of exotic indigo 
could not be gaisaid In Germany, too, the Thirty 
Years’ War destroyed the woad fields and the 
villages of Thuringia 

The second crisis was due to the advance of 
synthetical orgamc chemistry Synthetic indigo 
was first made ın the laboratory, starting out from 
aniline , and then after some years of persistent 
effort, at the time regarded as a model piece of 
industrial research, and the expenditure of very 
large sums of money, rts economical industrial 
production was achieved shortly before 1900 A 
fierce struggle between the natural and the artaficial 
product ensued, fought with the utmost energy 
and often bitterness on both sides Indigo planting 
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in India became no longer profitable, and though 
scientific methods were troduced yields increased, 
costs reduced, the natural indigo could scarcely 
hold its own With the advent of the World War, 
first England and then the United States became 
makers of synthetic indigo, and at 1ts conclusion 
Jomed battle with Germany primarily to secure 
the Chinese market Costs were drastically and 
suddenly reduced so that the natural product 
received its death-blow overnight To-day indigo 
is cheap enough, but ıt 1s doubtful if the makers 
profit the gain goes to the Chinese 

The economie history of woad is matched in 
interest by its botanical and by its chemical sig- 
nificance and by the legends which surround 1t 
The chemist has synthesised 1n his laboratory both 
indigo the dye, mdican the glucoside, and also 
bromoindigo and its glucoside “‘ the purple of the 
ancients”’, the Tyran purple of the Roman 
emperors, who obtained it from the tongue of a 
deep-water mollusc Indigo was first brought to 
Rome about aD 50, so that the purple 1s of older 
date than the blue 

The carpets at the Persian Exhibition in London 
have taught us anew of the wonderful and per- 
manent colours obtained from plants—woad, 
madder, Persian berries, and many others should 
be grown at Kew and elsewhere suitably labelled 
to remind us of the contents of Nature’s paint-box 

E F ARMSTRONG 


Our Bookshelf. 


Das Trerrerch emme Zusammenstellung und Kenn- 
zeichnung der rezenten Therformen Gegrundet 
von der Deutschen Zoologischen Gesellschaft 
Im Auftrage der Preussischen Akademie der 
Wissenschaften zu Berlm Lief 52 Myriapoda 
1 Geophilomorpha. Bearbeitet von Dr Graf 
Attems Pp xxm+388 60 gold marks Lief 
53 Crustacea Copepoda 2 Cyclopoida Gnatho- 
stoma Bearbeitet von F Kiefer Pp xvı +102 
np (Berhn und Leipzig Walter de Gruyter 
und Co , 1929 ) 


Two further parts of this great work have recently 
appeared, in each of which the literature of the 
respective subjects up to the beginning of 1929 has 
been considered 

(1) Dr Graf Attems prefaces the systematic part 
of his volume by an account of the external features 
of the Chilopoda and of the epidermis and its glands, 
including the unicellular ventral glands of the Geo- 
phihds, each cell of which 1s enveloped by a net- 
work of striated muscle fibrils There 1s a brief 
reference to the sense organs The characters of the 
order Geophilomorpha are stated, the features of 
systematic 1mportance are described, and a table 
is given for the separation of the ten famihes ‘The 
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subsequent treatment follows the usual hnes, with 
which those who have used the previous parts are 
famihar—a definition of each family, a key to its 
genera, a definition of each genus, and keys for the 
constituent species and subspecies 128 recog- 
msed genera and 452 species are described , but 
there remain 17 genera and 190 species the 
position of which 1s uncertam, owing to insufficient 
diagnosis by their respective authors An appendix 
is devoted to an account of about a score of species, 
for the most part described after the preparation 
of the body of the work 

(2) The first suborder of the Copepoda—the 
Calanoida—formed the subject of the sixth volume 
(1898) of this work The present author briefly 
states the characters of the second suborder, the 
Cyclopoida, and its three sections, the Gnatho- 
stoma, Siphonostoma, and Peecilostoma The first 
of these sections forms the subject of this part 
Three famihes with 18 genera and 192 defimte 
species are considered About 50 additional 
species are of uncertain position The author 
appears to have overlooked two new species of 
Cyclops desembed by G S Brady in 1910 This 
part will be of use not only to marine and fresh- 
water zoologists, but also to helmmthologists who 
desire to determine the species of Cyclops which 
they find acting as intermediate hosts—for example, 
for the broad tape-worm of man and for the guinea- 
worm 

Each part has a systematic index and nomen- 
clator generum et subgenerum 


A Newton among Poets Shelley s Use of Science qn 
Prometheus Unbound By Prof Carl Garbo 
Pp xiv+208 (Chapel HU, NC University 
of North Carolina Press, London Oxford Uni- 
versity Press, 1930) 13s 6d net 


Tus valuable and interesting book ıs another proof 
of the breadth of mind with which American pro- 
fessors so often pursue ther studies The bulk 
of the book is taken up by a summary of the 
scientific theories of Shelley's time, and especially 
of the work of Humphry Davy and the poems of 
Erasmus Darwin which had appeared just before 
Shelley wrote his ‘‘ Queen Mab " and “ Prometheus 
Unbound” The result of applying these to the 
elucidation of the poems, and especially of the “ Pro- 
metheus ",1s highly curious and instructive It was 
well known before that Shelley was passionately 
interested ın science and fond of experiments in 
chemistry and electricity His father 1s reported 
to have once returned a book on chemistry which 
Percy had borrowed, because 1t was “a forbidden 
thing at Eton", and Prof Whitehead, in “ Science 
and the Modern World ", quotes a notable example 
of Shelley's power of visualsing an astronomical 
relation But no one before Prof Garbo has gone 
through the “ Prometheus " thoroughly with this 
thought i» mund, and his conclusions generally 
command assent It 1s obvious that Shelley’s 
mind was steeped with the science of the time, and 
many of the most beautiful and transcendent 
passages are chemical or electrical experiments 
transigured by poetic genius One might almost 
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think that Shelley was consciously trying to carry 
out the ideal of the poet of the future which Words- 
worth sketches in the famous preface to the second 
edition of the “ Lyrical Ballads’ (1800) “The 
remotest discoveries of the Chemist, the Botamst 
or Mineralogist will be as proper objects of the 
poet’s art as any upon which 216 can be employed 
And what is now called science, thus familhar- 
ised to men, shall put on, as ıt were, a form of flesh 
and blood, the Poet lending his divine spirit to aid 
the transformation " We commend a consideration 
of this further connexion to Prof Garbo for his 
second edition FSM 


Infe and Evolution an Introduchon to General 
Bwlogy By Prof S J Holmes Pp vi+449 . 
(London A and C Black, Ltd , 1931) 12s 6d 
net 


AN elementary text-book of biology, written by 
the professor of zoology in the University of Cah- 
forma, and designed, not so much to prepare 
students for further specialisation m a branch of 
biology, as to give a general view of biological 
problems to those whose main energies are going 
to be directed in other fields The book 1s compre- 
hensive in scope, ranging from protoplasm and the 
cell theory, through the different forms of plant and 
animal hfe, to heredity, evolution, and eugenics 

Prof Holmes's book was onginally pubhshed in 
the United States, and that edition was reviewed 
in Nature of June 5, 1926 For the British 
edition, now before us, a number of mmor revisions 
have been made in the text, and about twenty of 
the illustrations have been changed or improved 
The most important revision, however, 1s the 
anglicising of the spelling throughout and the com- 
plete remodelling of the bibhography at the end 
of each chapter for the benefit of British readers 
Otherwise the book is identical with that already 
pubhshed in America 


Aw Minstry Meteorological Office The Meteoro- 
logical Glossary (MO 22511) Second edition, 
entirely rewritten In contmuation of The 
Weather Map | Pubhshed by the Authority of 
the Meteorological Committee Pp 233412 
plates (London H M Stationery Office, 1930 ) 
4s 6d net 


Tuis glossary shows signs of very thorough 
revision and is full of information in a compact 
and handy form, thereby fulfiing some of the 
functions of a text-book There are charts and 
numerous diagrams, and a good deal of statistical 
and deseriptive information about the chmate of 
Great Britain 1s grven under several of the head- 
ings, particularly m the section on rainfall It is 
difficult to think of any term 1n any way connected 
with meteorology that 1s not given a place m the 
bold-type headings, and the names equivalent to 
the Enghsh of a number of meteorological pheno- 
mena are given at the end of the volume in several 
languages, at the request of the International 
Meteorological Committee References ın the 
articles to matters dealt with m other parts of the 
glossary conveniently appear 1n italics 
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[The Editor does not hold himself responsible for 
opwwons expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE 
of anonymous communications | 


Stellar Structure. 


ZANSTRA'S recent determination of the temperatures 
of the O-stais in planetary nebule ! makes ıt appear 
extremely likely that these stars are all generically 
in the ‘white dwarf’ class, with mean densities 
far above anything known on the earth He has 
found temperatures between 30,000? and 100,000° 
for about twenty of these objects, and yet their 
luminosities aie comparatively small For a fairly 
typical nebular nucleus we may assume a photo- 
graphic magnitude of 12 5 with a parallax of 0 002^, 
making the absolute magnitude +4, or about eight 
magnitudes fainter than typical galactic O-stars It 
1s, of course, true that the luminous efficiency falls off 
with 11sing temperature in this 1ange, but an increase 
in temperature at constant radius must always involve 
an increase in brightness, proportional, even in the 
farthest part of the Rayleigh—Jeans region, to at least 
the first power: of the temperature Thus these stars 
must be of very small radius 

Zanstra obtains his figures from the difference 
between the measured brightness of the star and that 
of the nebula, which latter is assumed to be excited 
by the main (Schumann 1egion) radiation of the star, 
and to convert all of 1t to long wave-lengths The 
nebula thus performs the correction from visual to 
bolometric magnitude for us, as ıt were, 1f 1t does not 
do so completely, the sta: must be still hotter than 
is calculated ‘The correction 1s found to vary between 
2 and 7 01 75 magnitudes, in an average case ıt 
would be about 5 magnitudes, and the ,temperature 
would be rather more than 55,000? Sucelta star would 
then be about 5 9 magnitudes bnrghteifthan the sun 
bolometiically, with ten times its surface temperature , 
this means a radius 1/43 of the sun’s, so that even 
with the sun's mass its density would be more than 
100,000 gm /ec 

The masses are, however, certainly greater In a 
typical planetary, the line-of-sight rotational velocity 
can be taken as 5 km /sec at 6" from the nucleus, and 
with a parallax of 0 002" thus gives a mass 80 times 
the sun's? If the gas ıs partly supported by radiation 
pressure, or 1f the axis ıs inclined to the lme of sight, 
the figure comes out even gieater This may be set 
off against the allowance for the mass of the nebular 
envelope The data indicate, therefore, a mean 
density of 109 or 10? gm ‘ec, which ıs greater than 
has even been suggested for any other bodies, and 
points conclusively to a degenerate state of matter 

These bodies appeai to be at the upper end of a 
sequence of ‘ white’ dwarfs, as may be seen from the 
following summary 


Mi Spectrum 
Planetarv nuclei 4-4 O 
o Ceti B 6 B8e 
o? Endani B 11 A0 
Sinus B 10 A5 
van Maanen's star 14 5 F 
Wolf 489 13 G 


It looks as if this sequence were 10ughly paaallel to 
the main sequence, probably separated from ıt by 
a spaisely populated band, and with considerable 
scattermg within it, at least, the general trend 1s 
evident, and the reason why no 1ed stars of the 
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‘collapsed’ type have been discovered is of course 
obvious 
There are grave difficulties in the assumption that 
the source of energy withm these white dwarfs 1s 
of the same nature as that within giants and mam 
ı Sequence stars, so that 16 seems worth while to point 
out that they have no very obvious need for a sub- 
| atomic source at all Just before degeneiaey sets in, 
the internal temperatures must be of the order of at 
least 50 times those of a main sequence sta built on 
the ‘diffuse’ model, o: fully 109? degrees, Milne’s 
calculation foi the companion of Snius? indicates a 
central temperature not exceeding (but apparently 
approaching) 3x 10° degrees The rate of :adiation 
of such a star 1s only about 1/100 of that of the sun, 
or say one calorie per gram in 60 years, taking the 
specific heat as 3 (when the gas 1s still on the edge of 
degeneracy) we see that there is an internal store of 
heat sufficient for radiation at the white dwarf iate 
for something of the order of 104 years Of course, 
the very fact that the star 1s about to become de- 
generate means thatnot neatly all the kinetic energy 
of the nuclei and electrons will actually be available 
foi radiation , much of ıt must remain as ze10-pomt 
energy permanently in the star But agamst this we 
must set the further energy to be obtained from such 
contiaction as is stil possible, at these small 1adu 
this energy ıs large On the whole, then, the lfe of 
a white dwarf comes out, without any subatomic 
souices entirely comparable with that of any stai 
that derives its energy fiom the transmutation of 
hydrogen into heavie1 elements 
If the available subatomic eneigy of a main sequence 
star is exhaustible, the period spent in the maim 
| sequence will be followed by one of gravitational 
contraction, m the early stages this will be rapid, 
because the radius is large, and because at least half 
the energy gained will go mto heating the interior of 
the star, ın the late stages, the internal tempera- 
ture will actually be falling, giavitational con- 
traction will be very effective (if degeneracy 1s not 
too marked), and the rate of radiation will have 
become small The fairly late stages will therefore 
be passed through very much more slowly than the 
early ones, and there will be a marked statistical 
concentration of the stars at iadu perhaps two or 
three times the minimum figues calculated by 
Milne for a fully degenerate star The minimum 
values are roughly .7-1/3/80 times the sun’s radius, for 
a star of mass M times that of the sun, and where 
the masses are known the radu aie all of about 
the anticipated size Particularly high densities are 
clearly to be expected for the O-stars In van 
Maanen’s star, with a radius of 0 007 times the sun, 
it is tempting to suppose we have a massive star in a 
very late stage indeed , 1f Milne's formula ıs applicable, 
the mass must be at least 8 times the sun, which would 
mean an Einstein shift corresponding to at least 700 
km /see "This could easily be tested by observation 
It 1s worth remarking that ın a century oi less the 
true radial velocity of a star of such large proper 
motion and parallax as this could be found from the 
second orde: term 1n the prope: motion , the relativity 
effect, even 1f much smaller than 700 km /sec , could 
then be fauly definitely determined 
| However that may be, we have now fauly good 
| evidence that stars of all masses can ‘die’, this does 
not prove that transmutation rather than annihilation 
of matter 1s the source of stellar energy, but 1$ clearly 
favoursit For Milne’s theory leads to the conclusion 
| that a mainly or nearly degenerate star will have a 
central temperature that may be much less than, but 
cannot be gieater than 3 9 x 1095/6, and this seems 
madequate to stimulate a source of energy that was 
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not active m the main sequence, especially if all stars 
have dense hot cores, as Milne beheves Thus the 
very latest stages of degeneracy, where the specrfic 
heat 1s small and contraction difficult, must be run 
through rapidly, and the total duration of the white 
dwarf stage probably 1s not much greater than we have 
already calculated The probable relative abundance 
of white dwarfs ıs then somewhat difficult to reconcile 
with a time-scale of 1013 or 1014 years, but fits well 
with the transmutation theory time-scale 


The view that the nuclei of planetary nebule are 
‘white dwarfs’ has, we now find, already been pro- 
pounded by Jeans in “The Universe Around Us", pp 
309-31] That we had both failed to notice this can be 
excused, if at all, only by the great popularity of the 
publication m which the theory was announced, but 
we sincerely regret the oversight In the application 
of this result we differ from Jeans, smce he tentatively 
placed these stars at the beginning of stellar evolution, 
while we place them, with the other white dwarfs, at 


the end 
"n H N RUSSELL 
Princeton University 
R DE ATKINSON 
Rutgers Umversity, 
Mar 31 


1 Zei f Astrophysik, 2, p 1, 1931 
? Cf Russell, Dugan, and Stewart, '' Astronomy ”, p 835 
3 Mon Not RAS,91,p 39, 1930 





Emussion Bands in the Mercury Spectrum under 
Low Excitation. d 


SOME years ago I found a long series of diffuse bands 
from 42943 to 42614 m the absorption spectrum of a 
long column of mercury vapour! The same series 
was found mdependently and about the same time by 
Mohler and Moore 

Up to the present, these bands have never been 
obtained in emission I now find that when mercury 
vapour 1s fluorescing under the iron are (excitation 
from 2650 to 12537) these bands are emitted, and in 
much greater mtensity if the vapour 1s superheated 
The continuous emission from about 2950 to 43600 
(maximum at 43300) 1s also much increased by super- 
heating, while the green visual fluorescence ıs ex- 
tmguished So far as my experiments go, the emission 
bands seem to be in close relation to this continuous 
emission at 43300, though I am not prepared at present 
to say that this ıs mvariably the case Much longer 
exposures are required for the bands than for 43300, 
but when such exposures are given, the bands appear 
as a kind of prolongation of the continuous emission 
The continuous region, 1t 1s to be noted, 1s at the less 
refrangible end of the band series, where the band 
spacing 1s widest, and not beyond the convergence 
pomt, and this continuous region, unlike the bands, 
is not known in absorption It will be important to 
examine the absorption of the superheated vapour 

The remarkable phenomena connected with the 
band spectra of mercury, and the long time of duration 
of the emission, are very complicated, and I thmk that 
speculation has rather outrun our knowledge of the 
facts, which 1s by no means adequate It is my aum 
to find out as much as possible under conditions of 
low frequency excitation, less than the frequency of 
the atomic resonance lme 42537 These conditions 
should reduce the problem to 1ts simplest form 

RAYLEIGH 

Terlmg Place, Chelmsford, 

April 20. 


1 Proc Roy Soc, A, vol 116, p 705, 1927 
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Proton and Electron 


THE ratio of the mass of the proton, Mp, to that of 
the electron, M, 18 @ pure number which 1s hkely to 
be of considerable importance in physical theory 
In a recent letter, Dr W N Bond! has deduced fo1 
this ratio the value 1846 5, + 0 4, with a probable error 
which should be accurate to about ten per cent 
This ıs very close to the ‘ deflection ' value of Birge,? 
1846 61 + 2, but larger than the ‘spectroscopic’ value 
1838 26 + 1 

The suggestion of A. P Mathews that 


2 
Mp _ (232) — 1846 58 
m, T 


gives remarkable numerical concordance with Bond's 
estimate, but 16 seems, at present, to have no theo- 
retical significance , 

As Dr Bond has pointed out, the relation proposed 
by Rojansky ? and also by Eddington,? which gives 


M,» (136) 





m, 10 
is not m good agreement with recent experimental 
determinations 

The same objection applies to Witmer’s hypothesis 5 
that 


— 1849 6, 


Mr _ (439 — 1849 
m 


e 

l venture to add one more suggestion to the many 
already made as to the ratio of these two masses 
Furth ® has obtained a remarkable ielation involving 
the constant of gravitation, G, and the mass of the 
‘neutron ’ which he regards as formed by the com- 
bination of a positive and negative electron Assum- 
ing this mass to be the same as that of the hydrogen 
atom, My, his relation may be written m the simplified 
form 2bc[GM p= (16)? where b=h/2r This gives 
good agreement with experimental results 

The power of 16 which occurs 1n Furth’s relation 1s 
introduced in considering the number of arrange- 
ments in & 16-dimensional continuum as in Edding- 
ton’s theory, which requires 16 parameters for the 
complete determination of an electron For an 
electron Furth finds a total of 1619 possible arrange- 
ments and for a ‘neutron’ 168? distinct possibilities 
Fas formula suggested to me that the ratio of the 
masses of proton and electron might be of the form 


Mp_ ye 
m= (T0) = 1844 68 


Here again, the number 16 represents the number 
of parameters or ‘ degrees of freedom’ which, accord- 
ing to Proca,” are characteristic of an electron 
These Proca classifies as 4 co-ordinates, 4 moments, 
3 components of magnetic moment, 3 components of 
electric moment, the mass, and the de Broglie wave- 
length The presence of the mteger 10 in the above 
relation may be explained by assuming that, of the 
16 degrees of freedom associated with an electron, 
6 are suppressed or ' frozen ° 1n the case of the positive 
electron It ıs natural to suppose that these are the 
three components of the electric moment and the 
three components of the magnetic moment, all of 
whieh are here regarded as having some real physical 
meaning for the negative electron Perhaps the 
proton, as contrasted with the negative electron, 1s 
simply ‘a hole in the ether’ without electric or 
magnetic moment This hypothesis reverses the 
rôles assigned to these two entities in 1913 by S B 
McLaren, who assumed that the positive electron 
was the magneton 

It 1s with some hesitation that I put forward this 
tentative suggestion, partly because the theory of 
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Furth seems to be based on somewhat uncertain 
assumptions, and also because the value suggested 
for the 1atio of the masses 1s nob 1n exact agieement 
rs either the ‘ deflection’ or the ‘ spectroscopic’ 
values 


H S ALLEN 
The University, St Andrews, 
April 11 


W N Bond, NATURE, 127, p 16£ and p 557, 1931 

* Birge, Phys Rev Supplement, vol 1, No 1, pp 1-73, 1929 
? Rojansky, NATURE, 123, p 911, 1929 

! Eddimgton, NATURE, 126, p 942, 1930 

6 Witmer, NATURL 124, r 180, 1929 

9 Furth, Phys Zesch, vol 30, p 895, 1929 

? Proca, Journal de Physique, p 235, July 1930 





Low Altitude Aurora 


Mem AXEL CORLIN 1 has described an observation 
which has convinced him that the aurora can appear 
under the clouds JI have also observed a similar 
phenomenon, but ın circumstances which made ıb 
possible for me to convince myself that the whole 
effect was an illusion and that the aurora was above 
and not below the clouds 

In my opmion it would be unfortunate if Mr 
Corlin’s account should be accepted as good evidence 
that an aurora can appear “only a few thousand 
metres above the ground ”, especially in view of Prof 
Chapman's important article * ın which he practically 
accepts the evidence for low auiore 

The essentials of Mr Corln’s account are as follows 

** In the afternoon of Nov 16, 1929, during my stay 
m Abisko in northern Sweden (N lat 68° 21’) I ob- 
served a rather intensive auioral ray of about 10° 
apparent length and about 4° apparent breadth in the 
west-south-west below a completely cloudy sky” 

“The clouds, apparently situated behind the 1ay, 
weie of stratiform alto-cumulus type and consisted 
of apparently thm and thick strata The ray began 
m or m front of a thin stratum, crossed over a thick 


and vanished ın or in front of the next thin stiatum 
In the east, similar clouds covered almost completely 
the sky and also the full moon, which was visible only 
a few times between the clouds Examuning carefully 
the facts mentioned above m Italics, I could not escape 
the conclusion that the auroral ray must be below the 
clouds, that 1s, at only a few thousand metres above 
the ground ” 

My experience 18 recorded in a paper, '* Atmospheric 
Electiicity in High Latitudes ",* which describes ob- 
servations made at Karasjok, Norway (69° 17’ N, 
25? 35’ E), during twelve months, October 1903— 
September 1904 I wrote, p 92 

“It has long been a matter of controversy as to 
whether the aurora ever extends into the lower regions 
of the atmosphere Several observers positively 
affirm that they have seen 1t quite close to the ground 
This may be due to an optical illusion , one evening 
I was, for a considerable tıme, ın doubt as to whether 
the aurora was really under the clouds or not All 
over the sky were detached clouds, the clouds and 
spaces between them being of about the same size and 
shape Right across the sky a long narrow aurora 
beam stretched, showing bright and dark patches 
owing to the clouds Itlooked exactly as if the aurora 
beam 1an along under the clouds, brightly illummnatang 
the patches of cloud which ıt met In ieahty the 
bright patches were the openings and not the clouds 
It took me a long time to make quite certain of this, 
and it was only by at last seeing a stai mn the middle 
of a bright patch that I could be quite certain ” 

Tt is clear that these two experiences were practic- 
ally identical, and there can be little doubt that what 
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Mr Corlin considered to be thickei parts ın the cloud 
covering were really breaks ın the cloud through which 
the dark sky could be seen In his ease tho illusion 
was probably enhanced by the clouds near the moon 
showing dark centres 

Although 1t 1s now twenty-seven years since I made 
my observations, I clearly recollect the difficulty I had 
m deciding what was cloud and what was clear sky 
The illusion was most convineing, and if 1 had not been 
able to see the stars in the patches which appeared to 
me to be illuminated cloud, I should have come to the 
same conclusion as Mr Corlin 

G C SIMPSON 
Meteorological Office, London, 
April 15 
| NATURE, Apri 11, p 553 


? NATURE, Mar 7, p 341 
* Phu Trans Roy Soc, A, vol 205, pp 61-97, 1905 





The Molecular Weights of Proteins. 


One of the most satisfactory features of recent 
advances in the X-ray analysis of compounds of high 
molecular weight has been the degree of co-o1dination 
between the efforts of the structure analyst and those 
of the chemist Especially 1s this true ın the case 
of investigations of the structure of cellulose and its 
derivatives The question of protein structure, how- 
ever, appears to bring m its train problems of quite 
another order of complexity, and ib does not seem 
to be at all clear what 1s connoted by the phrase 
‘molecular weights of protems' Such X-1ay photo- 
graphs of fibrous proteins as have been obtained point 
to the periodic repetition of comparatively simple 
units with imperfect or vamable side-hnkages In 
the quest for chemical data to correlate with these 
results, the erystallographer 1s at once brought up 
against the remarkable observations of Svedberg, 
that there are groups of soluble proteins of 'mole- 
cular weights’ which are simple multiples of 34,500 
The piesent situation ıs most simply described by 
quotations from two recent letters L? to NATURE — 

1 “The two most stmking demonstrations in 
1ecent yeais of such umformity are afforded by 
Svedberg’s brilliant application of the ultracentrifuge 
to determine the particle mass of soluble protems, 
classes of ‘molecular weight’ I, 2, 3, and 6 times 
the common factor 34,500 being distinguished, and 
Gorter and Grendel’s demonstration that under 
appropriate conditions soluble proteins exhibit the 
phenomenon of surface spreading on liquids, and that 
all occupy the same surface area irrespective of pai ticle 
mass (1, 2, 3, or 6 times 34,500) Usmg Svedberg's 
common factor 34,500 foi the basis of their calcula- 
tions, the Dutch workers obtain a value for the radius 
of the unit particle (22 5 A) identical with that de- 
termined by Svedberg experimentally ”’ 

2 “Three determinations of the sedimentation 
equilibrium of insulin at a pH of 6 7-6 8 gave asa mean 
value for the molecular weight 35,100, which within 
the limits of experimental error 1s the same as that 
for egg albumin, 34,500, and for Bence Jones pro- 
tein, 35,000 The sedimentation equilibrium de- 
terminations show that crystalhne msulin is homo- 
geneous with regard to molecular weight, that 1s, 
the molecules in the sample studied were all of the 
same weight ” 

If now we consider thus problem from the purely 
crystallographic point of view—and ıt has been 
demonstrated that proteins under certain conditions 
can give rise to X-1ay crystal photographs—the 
numbers 1, 2, 3, and 6 immediately invite attention 
as being possible numbers of ‘ molecules ' which can 
go to form a unit of pattern The suggestion thus 
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arises that, provided we can explain the occuirence 
of the weight 34,500, the rest may be merely another 
aspect of that grouping of molecules which 1s called 
erystalhne But if this 1s so, we have to account foi 
the non-occuiience of the number 4, and the explana- 
tion of this gap must be given in terms of some out- 
standing characteristic of protems in general 

In ordei to explain the sequence of numbers 
observed, 1t does not seem necessary to invoke any- 
thing more unfamibai than the ordinary peptide 
cham, -CO-NH-CHR-CO-NH-CHR-, which is built up 
of a succession of triads of which the -CO- and -NH- 
groups are unsaturated , for if we postulate that the 
-CO- and -NH- gioups of neighbouimg chains can be 
bhnked together by secondary valences, the following 
simple eiystallographie combinations? are at once 
available (Figs la, 18, le, 1d) 

In Fig 1b, corresponding to the crystallagiaphic 
space-group C,!, the unit of pattern 1s a pair of chains 
pointing in opposite duections, While the basis of 
Hig le, space-group C4?, is a self-contained threefold 
screw of chams all pomtmg in the same duection 
In Fig ld one of the chains has been omitted to avoid 
confusion, but ıt will be seen that it ıs a grouping 


! I | |! d 
cb CO -NH CO NH NH-CO-— -NBO 
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which 1s a combination of (b) and (c) based on the 
space-groups D,* and D,4, and 1s also a self-contained 
threefold serew, but this time not of smgle chains, 
but of pairs of chams such as aie shown in Fig 1b 
All these molecular associations are well-defined 
crystallographic types—the arrangement shown ım 
Fig ld, io: example, corresponds to the stiucture 
of such a common crystal as quartz—which might 
be expected to undergo reversible dissociation into 
their constituent units, or sub-groups That such a 
process actually does take place is best illustrated 
by the words‘ of Svedberg himself —'' The piotem 
molecules containing more than one group of weight 
34,500 are, as a 1ule, dissociated into molecules of 
lower numbers of groups of 34,500 when the pH of 
the solution 1s raised over a certain value Thus the 
protems of weight (6 x 34,500) split up into molecules 
of 1/2, 1/3, and 1/6 of the original molecule, but never 
into molecules of 1/4 or 1/5 of the omginal — This 15 m 
hne with the fact that proteins possessing these latter 
weights at or near then isoelectric pomt have not been 
met with At sufficiently high alkalmity- all proteins 
have the same molecular weight, viz , 34,500 " 

The problem embodied in the last sentence still 
remains for discussion, and we should like to suggest 
as the mterpretation of this, the most fundamental 
difficulty of all, that the observed constancy of umt 
molecular weight is simply a ease of the vibrational 
instability of peptide chains when their length exceeds 
a certain value If we accept the X-ray indications 
that the fibrous protes, such as hair ë and silk,’ are 
based on the periodic repetition of compaiatively 
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simple units, then the piobabihty of disruptive 
resonance occuring among the constituents of the 
peptide cham will contmually increase with the 
length, so that excessively long chains would be hable 
to spontaneous decomposition into shorter chains 
We may imagine some such process taking place m 
the laboratory of the living cell as the amino-acids are 
Jaid down m long chains at a surface and consolidated 
by crystallographic gioupings in the manner suggested 
above, or by intra-molecular folding such as has been 
demonstrated ın the case of wool and haw ® Fiom 
this pomt of view, 16 does not seem hkely that the 
unit molecular weight of proteins 1s stiictly constant— 
this, too, 1s 1n agreement with experiment—-but there 
is a stiong probability that, given the appropriate 
conditions, many proteins will be based on a roughly 
constant weight of peptide chain * 

A phenomenon which appears to involve analogous 
reasoning 1s the decay of tension at constant length 
which takes place in stretched han containing moisture, 
and which has been mvestigated by Speakman’ A 
large part of this loss of tension 1s quite permanent? in 
spite of the fact that the stretched hair still 1etams 
its power of recovering at least its orginal length m 
water The rate of decay of tension varies with the 
type of wool or har and with the natwe of the wetting 
agent, and increases with rise of temperature It 1s 
extremely rapid in steam, a short treatment with 
which permanently alters the load/extension curve, 
and so loosens the internal stiucture of the fibre that 
it may be caused to contract to two-thirds of its 
original length 5 

It ıs clear, of course, that the wetimg agent plays 
an important part in this permanent destruction of 
internal tension, but ıt seems not at all unlikely that 
vibrational instability also is an essential factor m 
the process After treatment of stietched hair with 
steam, the longitudinal swelling of the fibre m water 
is considerably increased, a fact which, taken in 
conjunction with the observation that X-1ay photo- 
graphs of hair which has been held stretched 1n water 
for several weeks show a definite fuzziness of the 
reflections associated with the length of the peptide 
chains, suggests that the average length of the chains 
1s decreased by sustamed tension in the presence of 
water 

We have recently commenced an investigation of 
the influence of radiations, such as ultra-violet hght 
and X-rays, on the elastic and other properties of 
animal hairs, so that in this connexion ıt 1s convenient 
to mention here some remarkable observations which 
we have made on unstretched wool exposed for some 
sixty hours to the full beam of a Shearer X-1ay 
tube (copper anticathode) After this treatment the 
fibres show many of the properties which are char- 
acteristic of wool which has been exposed sn the 
stretched. state to the action of steam For example, 
they have the property of contracting in steam by as 
much as 37 per cent below their unstretched length, 
and their longitudinal swelling in water after steaming 
18 found to be increased from the 1 per cent of normal 
wool to as much as 10 per cent This seems to be a 
clear case of the disruptive action of mgh-eneigy 
quanta on the length and cohesion of peptide chains, 
and must be closely related to the influence of various 
radiations on biological activity 


* Tf we assume the essential correctness of the structure proposed,’ 
we may make an estimate of the length of peptide chain in animal hairs 
The average molecular weight of the chief amino-acids in wool (whitch 
are present in roughly equal molecular proportions) 18 about 121, and 
three amino acids occupy a length of 5 15 A along the fibreaxis The 
length, corresponding to 34,500, 18 thus about 500 A It isa striking 
fact that this 13 approximately the length whichis the mmimum possible 
to give the observed X-ray diffraction effects® That i£ 18 also near the 
actual length 18 indicated by the fuzzmess which appears in X-ray 
Photographs of hairs which have developed pronounced permanent 
decay of tension 
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These experiments aie being continued and will be 

reported 1n detail in due course 
W T ASTBURY 
H J Woops 
Textile Physics Laboratory, 
University, Leeds, 
Mar 27 

1 C Rimington, NATURE, 127, 440, 1931 

2 T Svedberg, NATURE, 127, 438, 1931 

s W T Astbury and K Yardley, Phil Trans Roy Soc , A, 224, 
221, 1924 (See Plate 5 (1), (7), Plate 16 (144), Plate 18 (157 and 158) ) 

VT Svedberg, Trans Faraday Soc , '* General Discussion on Colloid 
Science applied to Biology’, 741, 1930 

5 W T Astbury, J Soc Chem Ind, 49, 441, 1930 J Teate 
Scrence, 4, 1, 1931 W T Astbury and H J Woods, NATURE, 126, 
913, 1930 W T Astbury and A Street, Phi Trans Roy Soc, A, 
230, 75, 1931 

eR Brill, Ann Chem , 434,204, 1028 K H Meyer and H Mark 
Ber , 61, 1932, 1928 O Kratky, Z phys Chem , B5, 297, 1929 

1 J B Speakman, Proc Roy Soc, B, 103, 377, 1928 

? J B Speakman, Trans Farad Soc, 25, 169, 1929 

* J Hengstenberg and H Mark, Zet f Krist , 69, 271, 1928 


The pH Stabılıty Region of Insoluble Proteins 


Bv means of the ultracentrifugal method devel- 
oped in his laboratory, Svedberg * has measured the 
stability of a number of soluble proteins as a function 
of the pH. of the environment Each of the mono- 
disperse protems was found to have a fairly wide 
pH-stabihty region which included the isoelectric 
pomt By means of a totally different technique, we 
have recently been able to show that insoluble proteins, 
such as wool keratin, are no exception to the above 


H 


PERCENTAGE REDUCTION IN WORK TO STRETC 


iule 


The method, which we believe to have a general 
application, took 1ts origin m the observation that the 
resistance of wool fibres to extension 1s far less 1n acid 


~ «tilled water This, and the well- 
* fibres 1n alkaline solution, 
“tility of the keratin 


*-Nows 
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peicentage of the work requued to stietch a fibre 
30 per cent of its length ın water at the standard pH 

The results shown m Fig 1 were obtained with 
sulphuric acid solutions on the acid side of the 1so- 
electric point, and with borax, sodium carbonate, and 
eauszic soda solutions on the alkaline side It 1s cleat 
that wool keiatin 1s completely stable over a range of 
pH from 4 to atleast 7 The isoelectric point of wool, 
as determined by one of us 2 ın 1925, ıs at pH 4 8, and 
it 1s interesting to recall that Svedberg ? states that, 
for the protems he examined, the isoelectric point 
* 1a never situated ın the middle of the stability region 
but is always more or less shifted ın the duection of 
low pH values ”’ 

The similarity between wool keratin and the pro- 
teins studied by Svedberg ıs not confined to the 
existence of a stability region and the location of the 
isoelectric point, but 1s much more fundamental in 
characte. For example, he states that the decom- 
position of a protein in solutions at a pH outside the 
stability iegion is In many cases reveisible , that ıs, if 
the mixture 1s 1estored to a pH situated withm the 
stability 1egion, molecules of the original weight are 
built out of the fragments  Simuarly, ıt has long 
been known ‘ in the case of the wool fibre that the 
action of N/100 sodium carbonate 1s reveised by the 
mere removal of tbe reagent by washing i watel 
Moie recently, the action of acids on wool has also 
been found to be 1eveisible For example, wool 
fibres in 4 8 N hydrochlouic acid requued 39 per cent 
less work to perfoim a given extension than in water, 
but, on washing the fibres free from acid, the resistance 
to extension reverted almost completely to 16s original 
value 1n water 

The complete parallel which thus exists between 
wool keratin and the proteins studied by Svedberg 1s 
important because of certain pecuharities in the action 
of acids on wool, which have a bearing on his conclu- 
sion that the proteims forming one of the two groups 
defined by him have molecular weights 1, 2, 8, and 
6 times 34,500 The action of 98-100 per cent formic 
acid on woolismstructrve In this medium, dry fibi es 
give a load-extension curve which is exponential in 
its initial stages, m contradistinction to the normal 
curve for wool fibres 1n. water, which shows a well- 
defined Hooke’s law region up to a stiess of 4 x 10? 
gm jem? Silk filaments 1n formic acid fail to give an 
X-ray fibre diagram, and a similar observation may 
be presumed true for wool, suggesting that the long- 
chain protein molecules are freed from their mutual 
attractions to a very great extent in this reagent 
Thus the exponential type of load-extension curve 
given by fibres in formic acid would be attributed to 
the free uncoiling of the molecules ın the manner 
suggested by Astbury,® and calculation from the curve 
shows that the limiting extension to be expected by 
this process 1s 28 4 per cent, in close agreement with 
the value pieviously deduced * from the load-exten- 
sion curve for wool fibres 1n water and that found by 
Astbury 9 from X-ray studies of stretched wool (about 
30 per cent) 

Such close agreement can leave little doubt that in 
" - sx amd tha mdividual long-cham petor —* 
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corresponding value for 11 N sulphuric acid solution 
is only 39 per cent (including true chemical damage), 
it is clear that the truly reversible action of sulphuric 
acid on wool 1s complete at about N [10 concentration 
The behaviour of hydrochlone acid is strictly com- 
parable with that of sulphuric acid, but formic acid, 
on the other hand, gives a reduction ın the resistance 
to extension of about 60 per cent, 1ts action being still 
almost completely reversible Similarly, the swelling 
of wool fibres 1n formic acid 1s of a different order of 
magnitude from that in sulphuric acid solutions 
Thus, although the action of these and other acids 1s of 
the same general type, gross differences in the extent 
of reaction exist 

It ıs here that support 1s given to, and an explana- 
tion of the phenomenon derived from, the theory 
developed by Astbury in the preceding letter If the 
wool molecule should exist ın the condition of a self- 
contained threefold screw of pairs of chains, 16 1s clear 
that the simplification of this condition can occur In 
several ways either by the formation of the erystallo- 
graphic sub-groups—three pairs of chains or two triads 
of simple chamns—or by the formation of mdividual 
molecular chams On this view, the different re- 
activities of formic and sulphuric acids with wool 
would be attributed to the ability of formic acid to 
carry the simplification of the structure to the stage 
of individual chain formation, while with other acids 
simplification must cease at one or other of the inter- 
mediate stages If this hypothesis 1s true, it 1s clear 
that the adsorption of acid by wool will be accom- 
panied by the creation of new surfaces available for 
adsorption, the nature and extent of these surfaces 
being determined by the nature of the acid adsorbed 
On this basis, a convincing explanation of the many 
anomalies in the adsorption of various acids by wool 
can be given Indeed, most of the phenomena 
observed in connexion with the action of acids on 
wool are difficult of explanation except on some such 
basis as that given above 

J B SPEAEMAN 
Mercia C Hirst 
Textile Chemistry Laboratory, 
University, Leeds, 
Mar 26 

! Svedberg, “ General Discussion on Colloid Science applied to Bio- 
logy” Trans Faraday Soc ,p 740, 1930 

2 Speakman, J Soe Dyers and Colourists, 25, 172 , 1925 

* Svedberg, loc cit, p 741 

* Speakman, Proc Roy Soc, 103, B, 389, 1928 

* Meyer and Mark, “ Der Aufbau der Hochpolymeren Organischen 
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Relation between Charge and Stabihty of 
Colloidal Gold. 


IT ıs believed by most colloid chemists that the 
stability of a colloid depends on the charge on its 
particles, and that the greater the charge the greater 
the stability The results of coagulation of colloids 
by electrolytes, as well as the effect of dialysis on the 
stability of the colloid, have been explained on the 
haws of the above idea Mukherjee and collaborators,1 
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The gold sol was prepared by Zsigmondy’s nucleus 
method, with slight modifications in details The 
charge measurements were carried out by Mukheti]Jee's 
method (loc cit ), and the stability towards electrolytes 
was determined by finding the amount of potassium 
chloride which would be required to produce a definite 
blue colour The results are shown graphically in the 
accompanying graph (Fig 1) 
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KCL IN MiLLINOLS x 10 
a 
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VELOCITY OF MIGRATION X fo 





PERIOD OF DIALYSIS IN DAYS 
Fia 1 


It will be seen from the figure that, with the pro- 
gress of dialysis, the charge as well as stability increase 
up to a particular stage (19 days’ dialysis), after which 
both begin to decrease simultaneously We thus find 
that the stability of the colloid, as determined by its 
flocculation value, goes hand in hand with the charge 
on its particles in the case of colloidal gold 

The results will be discussed elsewhere in detail 
A. study of other colloids from the same point of view 
1S 1n progress G M NABAR 

B N DzEsai 

Physical Chemistry Laboratory, 

Wilson College, Bombay ", 
India 
1 Jour Indian Chem Soc , 4, 493, 1927 


* Freundlich, “Colloid and Capillary Chemistry '*, 1926, English Trans- 
lation, p 506 
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in Siberia, and received his earher education with 
the Corps of Cadets ın Omsk and afterwards at 
the Michael Artillery School and Michael Ordnance 
Academy ın Petrograd He was appointed professor 
of chemistry at the Michael Ordnance Academy in 
1899 and held that post up to his arrest He also held 
other important posts and was widely consulted and 
received many honours and decorations, including 
that of Knight Commander of the Order of St Michael 
and St George from Great Britain 
Saposhnikoffs work has been vaned and is well 
known to scientific workers im Europe Under the 
Soviet régime he has carried out much work ın con- 
nexion with the use of petroleum on Russian railways, 
the danger of fire therefrom and means of fighting 
it, the 1mpregnation of railway sleepers, ete His out- 
standing researches, however, are on the chemistry of 
explosives and date from the beginning of the present 
century up to the War He was not satisfied with the 
empirical knowledge of the nitration of cellulose and 
thought that a study of the physico-chemical con- 
ditions in the mixed acids used for nitration would 
throw some light on the question He therefore mea- 
sured the vapour tensions of mixtures of sulphuric 
acid, nitric acid, and water and showed the conditions 
under which all the water 1s attached to the sulphuric 
acid and the nitne acid left free, and also when 
further addition of sulphuric acid removed the water 
from the mitrc acid, with formation of nitrogen 
pentoxide These researches were published in the 
Zertschroft fur physikalische Chemie. From this work, 
he naturally went on to study the relation between 
the nitrating capacity of mixed acids on cellulose and 
their vapour tensions The chief results were em- 
bodied ın a paper which he read at the International 
Congress ın London ın 1909, entitled *' La théorie de 
la nitration de la cellulose" Much fuller details are 
given in his paper in the Journal oi the Russian 
Physical and Chemical Society It also appeared in 
Zeit Ang Schress Spreng This work has justly been 
regarded as a most important contribution to the 
"erstanding of the nitration of cellulose 
poshnikoff employed triangular diagrams very 
tively to illustrate his results, and examined, in 
ight of his theory, the data of Vieille, Bruley, and 
unge as well as his own, giving an illuminating 
explanation of the results obtarned Indeed, many of 
his friends look on him as the ‘ father’ of the theory 
of mtration of cellulose 
It ıs impossible to refer to all Saposhnikoff’s work 
in this note, although one would hke to have dealt 
with his researches m metallurgy I can, however, 
emphatically endorse the statement made in NATURE 
that the loss which the world suffers through the 
banishment of such a brilliant scientific worker 1s 
disastrous Wm. MAcnas. 


10 Cromwell Crescent, S W 5 





Phenomena 1n a Sounding Tube. 


In view of Prof Andrade's recent communication 
on Kundt’s tube effects,! the following observations 
may be of interest The experiments were carried out 
in 1927 but have not yet been published In our case 
supersonie sound waves were used, and. the effects did 
not differ greatly, eontrary to Prof Andrade's sug- 
gestion, from those he obtains with waves of audio- 
Írequency 

A piezoelectric system was used as a source of the 
supersonic waves, and powerful oscillations of the 
order of 1 cm wave-length were radiated along the 
tube The effects of these waves on magnesium oxide 
smoke were investigated It may be noted at this 
point that the size of the average smoke particle in the 
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first few seconds of an experiment was of the order 
of 5x 10-5 em radius or less Hence the individual 
particles would presumably take up the motion of the 
sound waves rather than act as obstacles like the dust 
particles in Prof Andrade's experiments 

The first observation of interest was that if one 
end of the tube were open the smoke was pushed 
out rapidly When, however, the ends were closed, 
the smoke was observed to circulate in a somewhat 
irregular manner After afew seconds, large flocculent 
particles appeared and perfect rings formed on the 
sides of the glass tube, similar to those obtained with 
lycopodium in a Kundt’s tube, except that they ex- 
tended right round the tube, becoming a httle thinner 
at the top 

The circulation of the smoke was examined more 
carefully by means of a parallel beam of hght from an 
arc down. the centre of the tube At times a more or 
less turbulent motion occurred throughout the length 
of the tube, at others there appeared to be formed 
vortices at distances apart corresponding to the nodes, 
and at these points large flocculent particles were 
gradually built up owing to the rapid coagulation of 
the smoke Some of these large flocks were in rapid 
rotation about an axis roughly corresponding with 
that of the tube They remained suspended in the 
middle of the tube at the nodes so long as the waves 
continued If the waves were stopped, the flocks 
rapidly settled after a minute or so, and the tube 
was found to be practically clear of smoke, nothing 
but well-marked rings remaining 

H S PATTERSON 
W CAWOOD. 
The University, Leeds, 
Mar 23 
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The Nature of Time. 


IN NATURE of Jan 31, p 163, F.O Wollaston and 
K W Mailer suggest that time consists of discrete 
sections that is, time has an interrupted structure 
The element of time is assumed to be equal to A[mc?, 
where m 1s the mass of the electron Ín connexion 
with this subject, ıt should be noted that a simular 
idea was put forward by Robert Lévy,! and was 
afterwards worked out more closely by myself,’ 
Gottíimed Beck, Wilhelm Anderson,* and Seitaró 
Süzuki* In this way 1t was possible to establish a 
range of regularities bearmg upon astrophysics and 
the nature of cosmic rays® These regularities also 
correspond well with Dirac’s? theory of protons and 
electrons In all these cases, however, 1t 1s necessary 
to take a smaller element of tume than that shown 
above This elementary interval is equal to h/Mc?, 
where M 1s the mass of the proton 

G I PoxrowskI1. 

Allunion Electrotechnical Institute, 

Moscow 33, Mar 24 

1 Robert Levy, C R , 183, 1026, 1926 

2 G I Pokrowski, Zewschr f Phys , 51, 730, 737 , 1928 

* Gottfried Beck, Zeitschr f Phys , 53, 675, 1929 

4 Wilhelm Anderson, Zeischr f Phys , 55, 386 , 1929 

5 Seitaró Suzuki, Phys Zeitschr , 31, 619, 1930 


* E Regener, Naturunss , 17, 183 , 1929 
7G T Pokrowski, Zeusehr f Phys , 66, 129, 1930 





Magnetic Hysteresis on Weber's Theory 
A Correction 


I REGRET a slight oversight ın my letter published 
in NATURE of April 25, p.625 For “OM” should be 
read “ON, where N 1s the foot of the perpendicular, 
Fig 1, from the intersection of OC and the unit 
circle”? W PEDDIE 

Dundee 


668 


NATURE 


[May 2, 1931 


Ozone ın the Upper Atmosphere and its Relation to Meteorology * 
By Dr G M B DossoN FRS 


qu nearly the close of the nineteenth 
century, meteorologists— with but a few 
exceptions—had been content to confine their 
attention to studying the atmosphere near the 
ground When Teisserenc de Bort and W H Dimes 
began to study the conditions up to a height of 
20 km or more by means of small balloons carry- 
ing light self-1ecording instruments, 1t immediately 
became clear that a knowledge of the free atmo- 
sphere 1s essential to an understanding of the 
physical processes which we include in the term 
meteorology Since, however, observations have 
shown that while pressure gradients associated 
with cyclones or anticyclones, after continuing 
without great change throughout the troposphere 
in most cases, fall off rapidly within the stratosphere, 
and become very small at about 20 km , we have 
come to regard the domain of physical meteorology 
as being roughly confined to that part of the atmo- 
sphere below about 20 km I wish now to describe 
some observations that seem to show that there are 
effects of cyclones and anticyclones which extend 
up to something like three times that height 

About ten years ago, MM Fabry and Buisson 
first showed that there 1s a very small amount 
of ozone situated at a great height in the atmo- 
sphere, and they also developed methods by which 
the amount could be measured with considerable 
accuracy ‘The actual amount 1s very small, but, 
as will be shown, ıt has very important effects 
If the various gases of the atmosphere were all 
separated from each other and brought to a layer 
uniform in density at normal temperature and 
pressure, the thicknesses of the layers of different 
gases would be as given below 


Nitrogen Oxygen Argon UD Neon Hehum Ozone 


17km 76m 24m 10cm 32cm 3mm 


Gas 
Thickness 6 2 km 


This shows how very little ozone there 1s compared 
with the other gases, but the effect of even this 
small amount 1s by no means unimportant , thus, 
it prevents excessively strong ultra-violet radiation 
from the sun, which would cause intense sunburn 
and other effects, from reaching the earth, and 1t 1s 
further responsible for raismg the temperature of 
the atmosphere at great heights to values far above 
those of the stratosphere and probably nearly up 
to the normal boilmg-point of water 

Turning now to the methods used for measuring 
the amount of ozone ın the atmosphere, this 1s 
always done by spectroscopic means Ozone has 
an exceedingly strong absorption band 1n the ultra- 
violet region between about 3200 A and 2200 A , so 
thatif we measure the absorption of hght of a suitable 
wave-length while passing through the atmosphere, 
we can deduce the amount of ozone through which 
the hght has passed In practice it 1s not convenient 
to measure the absolute intensity of one wave- 
length, but we measure the ratio of the intensities 


* Friday evening discourse delivered at the Royal Institution on 
r 6 
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of two adjacent wave-lengths, chosen so that one 
is strongly absorbed by ozone while the other 1s but 
little absorbed By this means we largely eliminate 
changes due to haziness in the lower atmosphere 
and also changes 1n the energy emitted by the sun 

For most of the work so far accomplished, photo- 
graphic mstruments have been used, and spectro- 
grams of sunlight are taken under carefully con- 
trolled conditions so that the energies 1n the differ- 
ent wave-lengths can be accurately determined 
With these mstruments there ıs naturally a most 
inconvenient delay due to developing and measuring 
the plates before the ozone content can be deduced , 
further, the labour 1s very great Photoelectric 
methods are now available which allow exceedingly 
small amounts of light to be measured, and these, 
when used ın conjunction with a suitable double 
spectroscope, allow the ozone to be easily measured 
within a total time of about five minutes at all 
times when the sun 1s more than about 10° above 
the horizon, whether the sky be cloudy or not If 
the sky be clear, measurements can be made even 
when the sun 1s much nearer the horizon Indeed, 
we may say that, provided the sun ıs sufficiently 
above the horizon, we can measure the amount of 
ozone 1n the upper atmosphere nearly as easily as 
we can measure the barometric pressure and with 
an accuracy approaching that of barometric read- 
ings, when we take into account the ‘ correction to 
sea-level’ to be applied when comparmg barometer 
readings at different places, which ıs often rather 
uncertain for stations at some little height abo 
sea-level 

The height of the ozone in the atmosphere 
be deduced by taking measurements when the 
1s rising or setting, since in these conditions the 
calculation of the amount of ozone involves both 
the height of the ozone and the curvature of the 
earth The method 1s not very accurate but a large 
number of measurements show that the average 
height of the ozone layer 1s about 50 km above 
sea-level We do not yet know how far above or 
below this height the ozone layer extends 

When measurements of the quantity of ozone 
are made in temperate latitudes, ıt 1s found that 
there are large variations in the amount present 
from day to day, amounting to nearly 50 per cent 
of the mean value There ıs also found to be a well- 
marked annual variation, having a maximum in 
spring and minimum in autumn The day-to-day 
variations show a close connexion with the meteoro- 
logical conditions in the upper troposphere and 
lower stratosphere, the amount of ozone being high 
when the temperature of the troposphere 1s low, 
when the pressure near the base of the stratosphere 
is low, and when the height of the base of the 
stratosphere 1s low, and vice versa The number 
of meteorological observations reaching a height 
of more than 15 km ıs not very large, but such 
observations as there are indicate that the amount 
of ozone 1s closely related to the pressure up to the 
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greatest height where observations are avaalable 
It has also been shown by Dr Duckert that the 


amount of ozone 
is closely related 
to the density of 
the air about 15 
km and above, 
but not with that 
at a lower level 
Considering that 
the comparison 
has necessarily 
to be made 
between ozone 
measurements 
madeatoneplace 
and meteorologi- 
eal observations 
made 100 km or 
morie away and 
often some hours 
different in time, 
it 1s remarkable 
that correlation 
coefficients | SO 
high asO 80 have 
been found 
When the dis- 
tribution of 
ozone 18 com- 
pared with the 
distiibution of 
barometric pres- 
sure, a close re- 
lationship 1s 
againfound Un- 
fortunately, the 
meteorologic- 
al observations 
are not available 
from which maps 
showing the 
distribution of 
pressure and 
temperature at 
various heights 
in the atmo- 
Sphere can be 
drawn, but even 
the surface dis- 
tribution shows 
that the two are 
closely ^ associ- 
ated Observa- 
tions were made 
at seven places 
in north-west 
Europe in order 
to study this re- 
lationship dur- 
ig 1926 and 
1927, and the 
distribution of 
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land 2* At the time when these measurements 
were made, only the older photographie spectro- 


graphs were 
available, and 
these could not 
be used when the 
sun was low or 
when the sky 
was cloudy, so 
that measure- 
ments had to be 
stopped durmg 
the winter, and 
even 1n the sum- 
mer a large num- 
ber of days were 
missed owing to 
cloudy skies 

Thus the infor- 
mation at pre- 
sent available 1s 
very meagie, but 
there 1s no doubt 
whatever thatin 
practically all 
cyclones the dis- 
tribution of 
ozone 1s roughly 
as indicated in 
the accompany- 
ing figures, and 
there are indica- 
tions that cy- 
clones only form 
when there are 
large differences 
of ozone in ad- 
jacent | regions 

It was seen that 
the relation 
between the 
amount of ozone 
and the meteoro- 
logical condi- 
tions at any one 
given place ıs 
very much closer 
1f the conditions 
in the upper air 
are taken than 1f 
surface condi- 
tions are con- 
sidered, and 
there 18 reason 
to think that if 
we were able to 
draw pressure 
and temperature 
mapsforaheight 
of, say, 10 km, 
we should find 
that the distn- 
bution of ozone 


ozone in the different regions of a typical 
cyclone or anticyclone are shown in Figs 
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showed an even closer connexion than that found 
using maps for the surface 

When we turn to the distribution of ozone over 
the whole world, we find that the relatively few 
measurements so far made give a fairly definite 
picture of the main outlmes These are best seen 
from Figs 3 and 4, which both show the same 
results but presented in a different manner It 
will be seen that at all latitudes outside the tropics 
there is a definite annual variation, with maximum 
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though there have been only about one year’s 
observations at most of the stations, 16 1s thought 
that while another year may give slightly different 
values, the general conclusions are not likely to be 
changed 
We come now to the obvious questions What 
forms the ozone in the upper atmosphere, and wh 
1$ the amount so closely associated with the other 
meteorological conditions if the ozone 1s really at 
a height of some 50 km ? It was at first supposed 
that the shorter wave- 
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thought that this diffi- 
culty can be overcome, 
but we believe that 1t 1s 
fatal to the view that 
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m spring and minimum in autumn both m the 
north and south hemisphere Wzthin the tropics 
the amount of ozone 1s small at all seasons, and 1t 
1s noteworthy that even such big changes as the 
Asiatic monsoon appear to have no effect on it, 
presumably because the ozone 1s at à much greater 
height than 1s reached by the monsoon In the 
spring there 1s a very rapid rise in the amount of 
ozone from the equator to the pole, the amount at 
the pole being more than double, and possibly treble, 
that at the equator On the other hand, in autumn 
there is but httle change in the amount of ozone over 
the whole hemisphere These results seem to be 
true for both north and south hemispheres, and 
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connected with the 
aurora This would account for the high values at 
the poles, and in this case there ıs no reason why 
ozone should not beformedinsmallloealareas The 
annual variation 18 also easily accounted for on this 
view, since Dr Gowan has shown that owing to the 
absorption of about six per cent of the sun's 1adia- 
tion by the ozone, 15s temperature will be relatively 
high and the higher its temperature the faster wil] 
1t decompose Hence we should expect the amount 
of ozone to be small after the sun has been strongest 
and large when the sun has been cut off, as at the 
poles at the end of the winter There is, however, 
at present, no certainty m this matter 
The relation between the amount of ozone and 
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the meteorological conditions presents even greater 
difficulties There are good reasons for thinking 
that the average height of the ozone layer 1s 
appreciably the same at all times of the year and 
whether the amount of ozone present be large or 
small This seems to rule out any suggestion that 
in polar regions there 1s ozone 1n the lower strato- 
sphere and that this 1s carried to lower latitudes 
by the polar currents which are well known to be 
associated with cyclones Even 1f we suppose that 
the great polar and equa- 
torial currents extend up 
to 50 km and so trans- 
port ozone at this height, 
there are difficulties, for, 
as shown above, while 
there 1s a great difference 
between the amount of 
ozone at the pole and the 
equator in spring, there 
is but little difference in 
autumn, so that on this 
hypothesis the rear of 
cyclones should have 
much ozone ın spring but 
there should be a nearly 
uniform distribution in 
autumn ‘This is far from 
being the case 

Again, so far as we can 
tell at present, the amount 
of ozone in the rear of a 
cyclone 1n Europe during 
the autumn seems to be 
greater than the normal 
amount anywhere within 
that hemisphere at that 
season Thus, there 1s 
nowhere from which the 
ozone might have been 
transported, and we are 
almost driven to suppos- 
ing that ıt ıs formed 1n the 
area where itis found If 
this 18 so, there are three 
possibihties either the 
presence of a cyclone 
causes ozone to be formed 
m the atmosphere above 
1t, or a localincrease m the 
amount of ozone leads to the formation of a cyclone 
ın the atmosphere below 1t, or thirdly, both cyclones 
and ozone are formed by some common agency 
At present 1t does not seem possible to settle this 
question without further and fuller observational 
material, and for this reason ıt ıs hoped to organise 
ozone observations at at least a dozen stations in 
Europe with the new photoelectric instruments, 
which have none of the disadvantages of the older 
photographic ones, and one may hope that results 
of great meteorological interest will be obtamed 

In addition to the connexion between the amount 
of ozone and the meteorological conditions in the 
lower atmosphere, there are also other notable 
effects produced by ıt Although the amount of 
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ozone 1s so small, its absorption band in the ultra- 
violet region 1s so strong that 1t absorbs practically 
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gether, 16 absorbs about six per cent of the coming 
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the atmospheric ozone 
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Another effect of the absorption of so much solar 
energy in the high atmosphere 1s that the tem- 
perature at these heights 1s raised much above that 
lower down Since the ozone has only a weak 
emission band in the infra-red, ıt cannot easily 
lose energy by radiation, and most of the heat 
absorbed ın the high layers ıs probably radiated 
by the small amount of water vapour there Esti- 
mates made by Dr Gowan of the temperature 
show that at a height of 50 km a value of 400° A 
is not unlikely Dr Whipple has shown that the 
high temperature at heights of about 50 km ıs 
responsible for the abnormal audibility of sound 
from great explosions at distances of 200 km or 
more from the source Measurements made by 


672 


Dr Whipple on the sound waves from artillery fire 
in Great Britain indicate temperatures up to nearly 
400" A at a height of some 45 km , agreeing well 
with Dr Gowan's estimates 

If the ozone 1s formed by some action connected 
with the aurora, we should expect that the amount 
of ozone would show a connexion with the intensity 
of the visible aurora Unfortunately, with the 
instruments which were used until recently, 1t was 
not possible to make measurements of the amount 
of ozone ın the higher latitudes ın winter, and as 
the aurora cannot be seen ın summer, there are too 
few suitable observations to determine with cer- 
tainty whether the effect 1s shown or not There 
18, however, a small but definite connexion between 
the amount of ozone and terrestrial magnetic con- 
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ditions, days of high magnetic character tending 
to have much ozone, and vice versa This 1s what 
we should expect 1f the ozone were associated with 
the aurora It1s also significant that a large amount 
of ozone seems to be associated with magnetic 
disturbance but not with a large amplitude of the 
normal diurnal variation on magnetically quiet 
days, which we may suppose to be due to increased 
lonisation caused by ultra-violet radiation 

This is, briefly, the state of our knowledge of 
atmospheric ozone at the present time, which 1s 
due to researches by several workers durmg the 
past five or six years When the whole story of the 
part played by ozone 1n the extreme upper atmo- 
sphere has been unravelled, ıt seems likely to afford 
material of great 1nterest 


The Centenary of the British. Association 


|^ 1831, when the British Association was founded, 

the opimion was freely expressed that there 
was no useful work for ıt to do At the very 
successful jubilee meeting at York in 1881, fears 
were felt for the future the view was held 1n some 
quarters that the Association’s work was done 


“At York they thought she was sure to die, 
For she didn’t seem to enjoy age 


So roared the Red Lions of the day, rather mystert- 
ously femimising the ‘British Ass’ An interest- 
ing historical parallel has already been encountered 
in the present centenary year—an expression of 
precisely the same opinion by more than one 
person unconnected with the Association There 
is therefore every reason to hope that at least 
another century of useful work hes before 16 
Certainly the prehmmary programme of the 
meeting shows promise of exceptional interest 
for scientific workers and laymen alike The 
programmes of the Association can never be 
accused of pandering to the public interest It 
1$ not necessary that they should If a discussion 
with an arresting headhne happens to appear 
(such as “ The Evolution of the Universe ", which 
1; found in the present programme), it may be 
taken that men of science have something to say 
on this subject to each other, 
merely wish to tickle the curiosity of the public 
Actually they can do both, and’ in the present 
year, what with the Faraday centenary immedi- 
ately preceding, and the Clerk Maxwell celebration, 
and the jubilee of the Natural History Museum 
immediately following the Association’s week, 
there ought to be a gathering of the ‘ cultivators 
of science ' (to revive the phrase of 1831) such as 
has never been seen before, in Great Britain or 
elsewhere The Association, at any rate, 18 doing 
what ıt can to give the occasion an imperial 
and, indeed, a world-wide significance by inviting 
representatives from all the places where it has 
met 1n the past, both at home and 1n the dominions, 
and also a notable list of foreign guests Already 
there 1s à welcome response to these mvitations 
Fairfield Osborn, Gregory, and Cattell , Adamson, 
Torry. Kerr Grant, and McLennan, Ehrenfest, 
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Zeeman, Thilenius, Sergi, Hevesy, Debye, Matschoss 
—these are names taken almost at hazard from 
the lst 

The mechanism of the Association is adapted 
by experience to a meeting in any large town 
except London Anywhere else than in London 
the civic and the cultural spirit of the place forms 
a unit which never fails to co-operate in receiving 
the Association, powerfully aiding its organisation 
in all that appertams to local arrangements, and 
providing a quota of local members to take the 
opportunity of participating im its transactions 
In London there is no such unit ıt ıs too big 
Not that there can be suggested any lack of co- 
operation, when the City through its Court of 
Common Counce first expressed the hope that 
the centenary meeting would be m London, and 
the Lord Mayor recently presided over a meeting 
held ın Guildhall to hear the Association's aims ] 
when HM Government has promised a reception , 
when the London County Council, the City of 
Westminster, and the Royal Borough of Kensing- 
ton through their principal officers have shown 
active interest in the arrangements, and when 
all the great institutions im South Kensington 
have freely lent ther splendid accommodation 
for the meeting and promised other facilities 
Moreover, members attending the meeting will 
have a unique opportunity of visiting, again with 
the generous co-operation of the authorities 
concerned, a selection of the places of scientific 
interest m London at large, of which places the 
number ıs immense, and members will not fail 
to realise that this opportunity, so far as concerns 
the Association, wil presumably not recur until 
2031 Accepting these good gifts, but knowing 
that ıt has not on this occasion a local organising 
unit with which to deal, the Association has set 
itself to undertake a good deal of the ‘local’ 
side of the arrangements, and has backed its luck 
in respect of their cost The unknown factor at 
present 1s the response of the London pubhe to 
the stimulus of an Association meeting , the sup- 
port by way of membership and financial contribu- 
tion which may be looked for in London 

John Perry, the former general treasurer of the 
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Association, was wont to say that the centenary 
meeting must be held ın London He viewed the 
occasion with a treasurer's eye, hoping for a great 
membership and a substantial addition to the 
funds Without doubt, also, he foresaw the need 
for a more adequate permanent endowment of 
the Association The writer was present when 
Perry was told of Sir James Caird’s gift of £10,000 
to the Association at the Dundee meeting 1n 1912 
“ Very liberal”, was his comment, in effect, 
“ıt should be an example to others " , and there- 
after he was concerned to persuade the donor 
that the whole sum should not be spent at once 
(as was at first desired), but held as an endow- 
ment toward the researches which the Association 
helps with grants The example was indeed 
followed in later years, by the late Sir Charles 
Parsons and Sir Alfred Yarrow, whose benefactions 
to the Association were made for its ‘ general 
purposes’, and by Mr Buckston Browne, whose 
gift and endowment of Darwin's house at Downe 
have already so far reacted upon the general 
purposes of the Association that 16 has materially 
enhanced its prestige 

The Association has undertaken a heavy task 
in trying to raise the Centenary Fund of £40,000 , 
primaiily because, ın colloquial phrase, times are 
bad, and partly, perhaps, because 1t 1s not possible 
to set forth one big immediate object There are, 
of course, the extraordinary expenses connected 
with the London meeting will London take note 
of this? For the rest, the appeal 1s made rather 
because those responsible for the admunistration 
of the Association, looking to the future as well 
as viewing the past, know that the Association 
might better use its high position and influence 
if 16 had the means ‘This ıs not the place to 
discuss all the objects of the appeal—they can be 
learned from the official statement, which has been 
widely distributed and can be obtained from the 
office on request In brief, however, the Associa- 
tion ıs, ın a financial sense, an exacting guest of 
those places where 1t 1s invited to meet, an exact- 
ing taskmaster of those who voluntarily serve ıt 
too much so If any centre of human culture 
conceives that 1t would be benefited by a visit 


of the Association, 1t should 1n theory be possible 
for the Association to answer “ Yes, we will come ", 
instead of being compelled to ask the question, 
“Can you raise so much of a fund for our recep- 
tion, and assure us of a sufficient membership * "' 
This question 1s becoming the more pressing at 
the present time, because from more than one 
quarter of the overseas territories of the British 
Empire inquiries are reaching the Association 
whether there could be held in them, not a full 
annual meeting, but a congress of representative 
workers ın all departments of science from the 
homeland, to meet the cultivators of science on 
the spot This would introduce a principle new 
to the working of the Association, but how de- 
sirable! It 1s to be remembered also that the 
Association 1s the only body in the Empire qualified 
by the breadth of its field to meet such requests , 
but financially ıt 18 not qualified 

Consider, again, the grants for 1esearch which 
the Association has honourably if modestly mam- 
tained without intermission since its very early 
years Its administrative expenses, small as they 
are ın comparison with the immense volume of 
voluntary effort by which its working 1s really 
carried on, and much (too much) of them as 1t 
delegates to the funds voluntarily contubuted 
to the local organisations ın the places where its 
meetings are held, depend in large measure upon 
its membership subscriptions But suppose that 
those expenses were covered by its permanent 
endowment ‘Then, indeed, the Association would 
have a rallying call for membership which at 
presentis wanting The invitation to membership 
would mean not merely an invitation to a week's 
scientifie meeting, as 16 does now, but also the 
ability to state that membership of the Association 
connoted the support of research—and that would 
give the Association what ıt now definitely lacks 
a much wider appeal for permanent, as distinct 
from temporary and fluctuating, membership 
“ Every membership subscription 1s a subscription 
to scientific research " If the Association could 
start its new century with that slogan, its sup- 
porters could feel that they had built truly upon 
the foundation laid in 1831 


Obituary. 


Pror W C M'IwrosH, FRS 
F['YHE death of Prof W C M'Intosh at St 
Andrews on April 1, at the patriarchal age of 
ninety-two, broke a link with the great naturalists 
of a long past epoch and closed a career pursued 
to the very end with single-minded devotion 
and an industry that seemed as if 16 could never 
flag Only ten days before, he had come to London 
to preside at a meeting of the council of the Ray 
Society, but the long train journey back to St 
Andrews in a bitter east wind proved too much 
even for his iron constitution 
Wilham Carmichael M‘Intosh was born at 
St Andrews on Oct 10, 1838 He was educated 
at Madras College and at the Universities of St 
Andrews and Edinburgh, where he studied medi- 
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cme He received the degree of M D at Edinburgh 
ın 1860, and was awarded a gold medal for his 
thesis, ‘‘ Observations and Experiments on Caranus 
monas" This essay, which he iepublhshed a 
few years ago, dealt mainly with the physiology 
of the nervous system in the shore-crab and its 
reactions to various drugs He specialised in the 
study of mental disease and published several 
papers on the subject, becoming superintendent 
of the Perthshire Asylum at Murthly in 1863 

At Edinburgh, where he studied anatomy 
under John Goodsir, M‘Intosh had published a 
paper on the arrangement of the muscular fibres 
in the heart of the bird, but another of his teachers, 
G J Allman, seems to have turned his attention 
more decisively towards marine zoology, a subject 
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that had attracted him since his boyhood on the 
shore at St Andrews He began early the long 
series of faumstic papers which were continued 
down to the Jast years of his hfe, on the marine 
invertebrates, chiefly of the North Sea, but with 
occasional excursions so far afield as the Outer 
Hebrides and the Channel Islands A number 
of preliminary papers led up to his great mono- 
graph of the British marme annelids, published 
by the Ray Society, of which the first volume, 
dealing with the nemerteans, appeared in 1873- 
1874 and was at once recognised as marking a 
great advance 1n the knowledge of these animals 

The nemerteans are ın some ways a peculiarly 
difficult group for anatomical study Many of 
them are too large for examination of the whole 
animals to reveal much of their structure Their 
pulpy consistency and the fact that the organs 
are embedded in a continuous parenchyma make 
dissection all but impossible, and the techmique 
of section-cutting was then in its infancy Later 
investigators, with vastly improved methods, have 
added much detail but have found surprisingly 
httle to correct m M'Intosh's work Dr Otto 
Burger, 1n his monograph of the Naples nemerteans, 
refers to “Die glanzende Monographie von 
M‘Intosh " as having reduced to order the chaotic 
systematics of the group Many years were to 
elapse before the continuation of the monograph, 
and the remaining volumes, dealing with the 
Polycheta, although of great and permanent value, 
had not the novelty and importance of the 
nemertean work 

Meanwhile M‘Intosh had dealt with collections 
of polychetes from many parts of the world, 
the most important being that of the Challenger 
expedition, on which two stately volumes were 
published in 1885 In the course of his work on 
the Challenger material he received, for study, 
the specimens of the problematical organism 
which he named Cephalodiscus, which had been 
sent to various other specialists and returned by 
them as not belonging to the groups they were 
studying M‘Intosh gave a detailed description 
of Cephalodiscus and correctly recognised its 
affinity to Rhabdopleura, but ıt was Harmer who, 
m a postscript to M‘Intosh’s report, pomted out 
its relationship to the Chordata 

In 1882, M'Intosh was appointed to the chair 
of natural history in the University of St Andrews, 
which he was to hold until 1917, and shortly 
afterwards he took up another line of work that 
engrossed his attention for many years While at 
Murthly, he had published several papers on the 
hfe-history of the Tay salmon, and ıt was no doubt 
this that led to his selection to conduct mvestiga- 
tions for the Royal Commission under Lord 
Dalhousie, which began 1n 1883 to inquire into the 
problems raised by the introduction of beam 
trawling and its effect upon the sea fisheries 
Although by no means 1mmune to the discomforts 
of work at sea, M‘Intosh threw himself into the 
task with his wonted energy and enthusiasm 
Perceiving the need for laboratory work on shore, 
he succeeded in establishing at St Andrews the 
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first marme laboratory in Great Britam Thuis 
was opened in 1884 in a small wooden building 
which had been hastily erected a few years before 
for use as a fever hospital It ıs scarcely too much 
to say that for the next ten years this modest 
establishment was the headquarters of British 
marine research The hst of zoologists who 
worked there includes the names of Ray Lankester, 
Haeckel, Dohrn, Hubrecht, Nansen, Burdon 
Sanderson, Gotch, and many others of lke dis- 
tinction When, ın 1896, the wooden laboratory 
was replaced by the stone building provided by 
the generosity of Dr C H Gatty, St Andrews 
no longer stood alone, and the necessary support 
became increasingly hard to obtain Since the 
War the Gatty Laboratory has stood shuttered 
and deserted 

It was 1n 1865 that the late Prof G O Sars, of 
Norway,Jaid the foundation of scientific fishery 
research in a little paper m which he traced the 
life-history of the cod and showed that its eggs 
float on the surface of the sea His work was 
followed up to some extent in the United States, 
but ıt was M'Intosh and his pupils who first 
showed that practically all our marine food- 
fishes, with the notable exception of the hernng, 
have pelagic floating eggs, and by their detailed 
descriptions of the eggs and larval stages made 
possible the modern developments of fishery re- 
search i 

At the time of hus death M‘Intosh was the 
senior fellow of the Linnean and several other 
scientific societies From the Royal Society, to 
which he was elected in 1877, he received the 
Royal Medal in 1899, and the Lmnean Society, 
of which he had been a fellow since 1863, awarded 
him its Linnean Medal in 1924 He was president 
of the Ray Society from 1913, and took an active 
part 1n 1ts affairs up to a few days before his death 

M‘Intosh was unmarried Of his three sisters, 
one, who became the first wife of Dr Albert 
Gunther, was an accomplished artist, and her 
exquisite coloured drawings of marine animals 
adorn many of her brother’s works Her son, 
Dr. Robert T Gunther, curator of the Lewis Evans 
collection at Oxford, 1s a well-known zoologist, and 
the family tradition in this respect 1s maintained 
by his son, Mr E R Gunther, one of the natural- 
ists of the Discovery investigations, now on board 
the RRS Willam Scoresby in the Antarctic 

To many generations of the wearers of the 
scarlet gown, the erect and dignified figure of 
Prof M'Intosh must have seemed as much a 
part of St Andrews as the United College Tower 
or the links or the sea Many who never entered 
his class-room will have learned of his death with 
a sense of personal loss. WTO 





Mr T C CANTRILL 


Mr THOMAS CROSBEE CANTRILL, who died on 
April 3 at the age of sixty-three years, was one of the 
pupils who studied under Prof Charles Lapworth 
at Birmingham, where he graduated as BSc At 
the age of twenty-eight he jomed the Geological 
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Survey of Great Britam, and served continuously 
on the field staff for thirty-one years, being ap- 
pointed a district geologist ın 1914 

Attracted to geology at an early age, Cantril 
investigated the structure of the Forest of Wyre, 
but after jomung the Geological Survey his work 
was for a considerable time centred in the South 
Wales Coalfield under the superintendence of Sir 
Aubrey Strahan Thereafter he took charge of the 
West Midlands district, of which Birmingham may 
be regaided as the centre, but he also edited and 
prepared for publication several memoirs on the 
North Wales Coalfield 

The principal contributions made by Cantrill to 
geological literature will be found m the long series 
of Geological Survey memoirs to which he was a 
contributor Thus, for example, he was one of the 
authors of nine memoirs on the South Wales Coal- 
field and of more than a dozen other memoirs on 
the West Midlands and North Wales As a coal- 
field geologist he had not only vast experience but 
also sound judgment and great diligence After 
a breakdown in health ın 1921 he resumed his 
official duties, retiring ın 1927, when he took up his 
residence in his native county of Worcestershire 
and devoted his leisure to the study of archzology, 
of which he had always been an enthusiastic 
student Several contributions from his pen on 
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these subjects have appeared ın the publications of 
loeal antiquarian societies 

Cantrill was a field geologist who showed great 
devotion to his work and exerted much influence 
on his colleagues by the strength of his character 
and the unselfish manner in which he gave assist- 
ance to all who made demands on hım Though 
naturally of à somewhat retiring disposition, he 
made many friends in the districts in which he 
worked, who were attracted to him by his kindly 
disposition, his sincerity, and his sympathetic 
personality 


WE regret to announce the following deaths 


Sir Byrom Bramwell, lately president of the Roval 
College of Physicians, Edinburgh, and a distinguished 
neurologist, on April 27, aged eighty-three years 

Prof Raoul Gautier, honorary professor of astio- 
nomy in the University and director of the observatory 
of Geneva, who was vice-president of the International 
Association of Geodesy, on April 19, aged seventy- 
seven years 

Dr Emil Trinkle:, known for his explorations in 
Afghanistan ın 1924 and ın the Kuen-lun Mountams, 
Afghanistan, and Tibet in 1927-28, on Apiil 19, aged 
thirty-five years 

Dr A P Weiss, professor of psychology at the 
Ohio State University and associate editor ot the 
Journal of General Psychology, on April 3, aged fittv- 
one years 


News and Views. 


For many years now, a popular behef has existed 
that seeds which have been 1emoved from ancient 
tombs 1etain then ability to germmate 
grain, the so-called ‘mummy wheat’, has been a case 
in point for several decades This question was 
brought forward again during the discovery and 
examination of the tomb of Tutankhamen in 1923, 
by Mr Howard Carter and Lord Carnarvon, and has 
iecerved attention from various quarters since that 
date Now another claim has been made by an 
American farmer, that wheat taken from the tomb 
of Tutankhamen has been made to grow, and this fact 
has 1ecerved much publicity in the press It 1s all a 
question of viability The viability of a seed depends 
on several factors, both internal and external Some 
seeds will not germinate immediately, and aie said 
to be dormant, such dormancy again being condi- 
tioned by after-11pening processes, ete The result 
is that seed viability varies considerably within the 
plant kigdom For example, the acorn is viable 
for one season only, whereas charlock will last for 
twenty or thirty years Hawthorn, even given gel- 
minating conditions, remains dormant for the fist 
season, but mmmature wheat will germinate, given 
the necessary conclitions, as seen m the case of wheat 
germinating when still in the ear, during a wet 
season On the other hand, mature wheat 1s viable 
for some considerable time Not only that, the grain 
can withstand extreme conditions to an exceptional 
degree 


OTHER plants show a similar tendency The sub- 
ject was discussed in an article by the late W Botting 
Hemsley in NATURE of May 2, 1895, p 7, exactly 
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thirty-six years ago He states there that kidney 
bean seeds, which had remained in the herbarium at 
Tournefort for a hundied years, germinated, and 
-Mimosa pudica wil remain viable for sixty years 
But the viability of wheat thousands of years old is 
a different matter Sir E. A Wallis Budge states in 
the Temes of April 23 that grain from a tomb of date 
1200 Bc was tested for him by the late Su William 
Thiselton-Dyer at Kew, and gave negative results 
Many others, too, have tred since, with similai 
results Yet, such positive results as claimed by 
some, need explaining The question ıs Were such 
claimants sure of their wheat? For hundreds of 
years, the halls of tombs have been used as granalies 
by the natıves The grain ean conceivably be ascribed 
to that, and therefore possiblv be only & few years old. 
Also, ‘mummy wheat’ has become so populai that 
guides have resorted to tricks whereby they dig up 
‘mummy wheat’ (in the presence of the tourist) 
which the guides themselves had placed there some 
time before So fa1, there has not been one authentic 
case of ‘mummy wheat’ being viable, and it 1s 
extiemely unlikely that there ever will be A viable 
seed ıs still hving and therefore respiring, however 
slowly Decay ıs therefore taking place, since there 
1s no anabolism. Such decay vaes in rate, but ıt 
is not likely that 1t 1s so slow as to last over thousands 
of years 


ON Apul 23, an Empire trade gathering which 
emphasised the enormous wealth in precious metals 
of the British. Empire, and especially of Canada, 
assembled at the Acton Precious Metals Refinery 
foi the opening of extensions The ceremony was 
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followed by a luncheon, at which Lord Weir presided, 
the Government bemg represented by the Right 
Hon J H Thomas, and the Dominion of Canada 
by the Hon G H Ferguson ‘The extensions have 
been necessitated by the enormous new supphes of 
platinum metals recently developed in the Sudbury 
district of Ontario, as by-products of nickel and 
copper These are expected to be produced in the 
proportions of platinum and palladium, about 40 
per cent each, rhodium, ruthenium, osmium, and 
iridium, 7 per cent, and gold, 13 per cent When 
the Refinery was first opened in 1924, its capacity 
was 40,000 ounces a year, whereas its extended 
capacity will be 300,000 ounces Since the total 
world consumption is less than 400,000 ounces per 
annum, the Acton refinery will be able to refine from 
Empuxe sources three-quarters of the world’s demand 


THERE aheady exists a wide variety of uses foi 


platinum metals and these will naturally be de- 
veloped further as the new supplies become avaul- 
able Platinum itself, found until trecently ex- 
clusively in sands and gravels and chiefly m the 
Urals or Colombia, apart from its use in jewellery, 
is of first impoitanee to the dentist and the 
surgeon, and is used extensively in laboratories on 
account of its high melting pomt and immunity 
from most chemical reagents It 1s also used in 
the making of permanent photogiaphic prints, in 
the ceramic industry, in the artificial silk industry 
for spinnerets, and for many electrical purposes 
Agriculture throughout the world depends on plati- 
num, as fine platinum gauze 1s used 1n the oxidation 
of ammonia during the manufacture of synthetic 
fertilisers Of the other precious metals, palladium 
is used for much the same purposes, but ıb 1s anticl- 
pated that further uses will now be found One m 
course of development is the plating of white gold 
and silver to render these metals non-tarnishable 
The palladium-plating of microscopic parts, spectacle 
frames, and automobile and aerodrome reflectors, to 
render them non-tainisbable, 1s rapidly app1oaching 
the commercial stage The other platinum metals 
are mainly used to alloy with platanum and palladium 
Platinum was discovered so fai back as 1750, and 
ruthenium, the last of the group, no more recently 
than 1845 


AT a meeting of the Section of the History of 
Medicine of the Royal Society of Medicme, under the 
presidency of Sir Humphry Rolleston, on April 15, 
his brother, Dr J D Rolleston, an ex-president of 
the section, read a paper entitled “‘ Jean Baptiste 
Bouilaud (1796-1881) a Pioneer ın Cardiology and 
Neurology" | Bouillaud's treatise on diseases of the 
heart, of which the first edition was published in 1835 
and the second in 1841, formed an important land- 
mark ın the history of cardiology, his two chief French 
predecessors in this field being Senac, the contem- 
porary of Voltaire, and Corvisart, the medical attend- 
ant of Napoleon The contributions of Bouillaud 
to cardiology were summed up under the following 
six headings (1) the first description of the endo- 
cardium and endocarditis, (2) his ‘law of comed- 
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ence’, ın accordance with which affection of the heart 
is the rule in acute rheumatism, (3) his elabo1ate 
studies of the normal heart, whereby he created a new 
department of topographical anatomy , (4) the ım- 
portance which he attached to auscultation of the 
heart in contrast with Laennec, who under-estimated 
its value in cardiac as distinct from pulmonary 
diseases, (5) his description of new physical signs in 
cardiac disease, and (6) his detailed account of con- 
genital heart disease. 


THE pioneer work of Bouilaud in neurology con- 
sisted in his identifying the anterior lobes of the brain 
as the seat of speech thirty-six years before Broca, 
who, though he localised 1t more precisely in the 
third left frontal convolution, acknowledged his m- 
debtedness to Bouilaud, and in showing that the 
cerebellum was concerned with movements fof co- 
ordination, ın opposition to Gall, who regarded it as 
the organ of the instinct of propagation In addı- 
tion to his contributions to cardiology and neurology, 
he made an important advance ın the study of acute 
theumatism, which is still known in France as Bouil- 
laud’s disease Although a stalwart vitalist, he was 
one of the first to recognise the importance of chem- 
istry and physics ın medicine, in contrast with his 
contemporary the great clinician Trousseau, who was 
inclined to depreciate the value of these studies In 
conclusion, Dr Rolleston showed by quotations from 
contemporary literature that Bowllaud never 1e- 
caved much appreciation during his hfetime in Great 
Britain, and suggested that the chief cause of the 
oblivion into which he had fallen was his practice of 
repeated and free venesections, with which he per- 
sisted long afte: 1t had been generally abandoned 
elsewhere 


THE April issue of the Hibbert Journal contains an 
interesting article by Siw Oliver Lodge on “ The 
Interaction of Life and Matter" He attempts to 
interpret the behaviour of animated bodies in terms 
of a “biological field ", just as the behaviour of 
inanimate particles is interpreted in terms of an 
electric or magnetic field He admits that the 
parallel 1s not complete “In a gravitational or 
an elastic or any other field, energy is stored and 
expended those fields belong to the physical uni- 
verse, and their energy has to be taken into account 
In life apparently there is no specific energy Life 
is not energy, 16 merely directs the energy which it 
finds available" The element which life adds 1s not 
energy but guidance, ıt directs energy into channels 
which otherwise might have been unoccupied Yet 
how life can direct energy without expending energy 
itself has always been an insoluble problem 


SIR OLIVER Lopaz here suggests that the possibility 
of a directive yet non-energetic agency 1s not excluded 
by the present state of physical knowledge ‘‘ Modern 
physics has shown that every particle has associated 
with i$ something periodic The electron does not 
now appeal to us as a minute spherical charge and 
nothing else, ıt has been found to have something 
associated with it, a series of waves In fact, 1t 18 
found that many of the pioperties of a particle of 
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matte: can be possessed by what is known as a 
‘group wave’, in other words, that the energy of a 
particle can be expressed as the energy of a set of 
group waves, and that these, strangely enough, obey 
the laws of dynamics Consequently it is 1ealised 
that the particle and the wave are much more 
united than evei they have been before A wave 
may exist without a particle A particle can hardly 
exist without a wave The waves seem the most 
fundamental thmgs” Of these waves, Su Ohver 
says that they are * mere forms that convey or trans- 
mit no energy ", they are in fact “not effectively 
energetic °”, “ther piogiess is not like that of a 
material entity, and yet they are supposed to guide 
the particle to its destination". In other words, they 
“ exercise a controlling and directing influence with- 
out imparting any eneigy" ‘They may be said to 
act lke the rails which guide a tram The hypo- 
thesis suggested 1s that “‘ these form waves constitute 
the physical mechanism whereby life and mund 
operate on and direct material particles" The 
suggestion 1s an interesting one, and we shall wait 
to see how far this application of recent physical 
theory will commend itself to physicists on one hand 
and to physiologists on the other 





THE Friday evening discourse on April 24 at the 
Royal Institution was given by Sir Philip Hartog, 
on Joseph Priestley Su Philip pointed out that 
Priestley was one of the most conspicuous figures 
m the eighteenth century, and has always seemed 
puzzling to his scientific biographers Some of 
Prestley's best work is contamed in his “ History 
oi Electricity’ and his electrical papers, which have 
been very largely overlooked He discovered that 
chaicoal, blacklead, and 1ed-hot glass are conductors, 
suggested that there was a gradation of substances 
from the most perfect conductors to the most perfect 
non-conductors, and tired to measure conductivity 
He anticipated Cavendish and Coulomb, by showing 
from an experiment of Franklin, elaborated by hım- 
self, that the attraction between quantities of elec- 
tricity varies inversely as the square of the distance 
Priestley imitiated a new era in chemistry by mncreas- 
ing the number of known species of gas f10m three to 
twelve, and paved the way for the revolution effected 
by Lavoisier — His discoveries of the action of living 
animals on air, of oxygen on blood, and of the green 
matter of plants on amu under the influence of hght, 
have been of the greatest importance m animal and 
plant physiology Finally, ıt appears from notes for 
a lecture in the Royal Institution m 1810 that 1t was 
a theorem of Newton’s and certain observations of 
Puiestley on the diffusion of gases that led Dalton to 
his atomic theory — Priestley's place in the history of 
science has been undei-estimated There have been 
greater men of science than Priestley, but few whose 
discoveries have produced so rich a harvest 


Dr J F Tocuerr, Croll lecture: in statistical 
methods in the University of Aberdeen, gave an 
address on April 24, at the Institute of Chemistry, on 
probable error in scientific investigations, especially 
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the methods of testing the accuracy of results, he 
demonstrated the fact that ıt 1s unsafe to rely on an 
average alone as repiesenting the real value, even if 
a large number of observations have been cai efully 
conducted to obtain ıt It 1s necessary to make cei- 
tain that all systematic errors due to the apparatus, 
the method, and the observer have been avoided 
When these have been eliminated, the individual 
results follaw the law of error and contain only the 
unavoidable experimental errors, sumilar to those in 
making an attempt to measure a yard co1 rectly The 
measure of these unavoidable errors ıs known as the 
probable error, a single figure which gives a shorthand 
description of the extent of the variation 1n individual 
measurements Dr Tocher gave examples, among 
others, of deteimunations of the atomic weight of 
hydrogen by Rayleigh, Morley, and others, and showed 
that, despite the extremely sensitive nature of the 
apparatus and care taken to secure accuracy, the 
results show a ihythmical variation They swing 
fiom side to side 10und a specific value Sometimes, 
however, the individual results rise beyond the limit 
of unavoidable or random variations and betiay an 
increase or a decrease which 1s systematic and avoid- 
able All that those engaged ın 1esearch can do 1s to 
1epeat their experiments until they acquire confidence 
in them accuracy and are able to formulate a 1eliable 
result The calculus of probabilities has an important 
place in science, Clerk Maxwell described it as the 
t1ue logic for this world and the only mathematies for 
practical men 


THE rapidly growing steel constructional work of 
the great electric power station at Battersea can now 
be seen from the Embankment On St George's Day, 
Apri 23, a remembiance-stone, built into the station, 
was unvelled by Mı W F Fladgate in honour of 
Michael Faraday, and a speech by Lord Bessbouough, 
Governor-General of Canada, who 1s a former director 
of the London Power Co, was telephoned by 1adio 
and broadcast at the ceremony Lord Bessboiough 
paid a glowing tribute to Faraday, who 1s recognised 
as the founder of the electric industry as we know ıt 
to-day A hundred years ago, afte. much patient 
research guided by marvellous foresight, he discovered 
the phenomenon of the induction of electric currents 
and tabulated the laws governing it Lord Bess- 
borough said that science has no frontiers , the whole 
world ıs 1ts parish He pointed out that to Canada 
the ‘white coal’ of electrical energy means perhaps 
more than can be measured in the development of the 
Dommion In the gieat metropolis of the Empire, 
this potent force 1s working for the betterment of the 
people in many ways JF araday’s discovery has been 
a boon to the world, and the Canadians participating 
on the other side of the Atlantic remember with 
gratitude zhe beneficent debt they owe to Faraday 
After the 1emembiance-stone was unveiled at the 
request of Lord Bessborough, Mr Fladgate used a 
telephone near the tablet to convey the thanks of the 
assembled company to the Governor-General 


THE Moorside Edge station of the Butish Broad- 


those relating to physics and chemistry In reviewing | casting Corporation has now been completed It ıs 
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the northern eounterpart of the Brookman's Park 
station  ltis situated 1100 feet above sea-level, about 
five miles from Huddersfield The three 500-feet 
masts can be seen from the LMS Railway which 
connects Manchester with Leeds Work has been 
begun on the third regional transmitter, near Falkirk, 
in Scotland The fourth 1s to be located 1n Somerset, 
but the site has not yet been chosen As each of the 
regional stations will radiate on two wave-lengths, 
transmitting alternative programmes, and as Daventry 
(5X X) and Belfast each radiate on one wave-length, 
the whole of the ten wave-lengths available will 
therefore be used The general equipment and layout 
of the Moorside Edge station practically duplicates 
that of Brookman’s Park. Great precautions have 
been taken to avoid interruptions to the programmes 
In each circuit, spare valves are provided which can 
be put in circuit at once by merely operating a switch 
The condensers and inductances are not bolted down, 
so they can 1f necessary be disconnected and removed 
at once The aerial masts, which form a right-angled 
triangle, are oflatticesteel construction and each weighs 
40tons Toavoid any unsymmetricalradiation from the 
aenals by ' mast shadow effect ', each mast 1s insulated 
from the earth by porcelain insulators. The forma- 
tion of ice on the aerials, which might overload them 
mechanically 1s guarded agamst by passing large 
currents from the generators through suitable con- 
ductors on the masts, the required heat being given 1n 
about half an hour. For 1ts regional transmission, the 
Moorside Edge station will use a wave-length of 479 
metres, and for broadcasting the national programme 
it will use a wave-length of 301 5 metres 


Two valuable papers on standardisation have 
recently been read The first of these was read 
to the Royal Society of Arts on Feb 4, by Mr C 
le Maistre, director of the British Engineering Stand- 
ards Association, and was entitled ‘‘ The Effect of 
Standardisation on Engmeering Progress" Referring 
to the present widespread dislocation of industry, 
which requires to be made the subject of scientific 
and systematic investigation rather than of party 
politics, he said the purpose of his paper was to show, 
in some small measure, the contribution which 
standardisation can make towards the solution of the 
problem by the introduction of greater economy in 
manufacture and distribution No one imagines there 
is any single remedy for trade depression, but 1t 1s an 
undoubted fact that standardisation, properly organ- 
ised, 1s à most important factor m dimmushing the 
excessive ups and downs from which industry suffers. 
The second paper on the subject was read to the 
Institution of Automobile Engineers on Mar 3, by 
Mr L A Legros Commencing with a sketch of the 
history of standardisation, Mr Legros referred to the 
formation, in January 1901, of the Engineering Stand- 
ards Committee, from which the British Engineer- 
ing Standards Association sprang, to the work of 
standardisation done m connexion with the motor 
industry, to the progress of provisional standardisa- 
tion, and to many practical aspects of the subject 
Quoting from an article by Mr B D Porritt, he said 
“Standards should result m something more than 
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the stabilisation of quality and testing . ıt should be 
a fruitful field for improvement on both sides If the 
time had come to visualise a national standardisation 
authority, such a body should treat standardisation 
as a means to the enhancement of the reputation of 
British goods ” 


THE syllabus for the present term of broadcast 
talks to schools on rural science has recently been 
published by the Central Council of School Broad- 
casting There are two senes of talks Mr C E 
Hudson is giving four talks on “‘The School Garden "', 
on May 1 and 15 and June 5 and 19 Types of 
useful flowers for the school garden will be con- 
sidered, and also methods of propagation by seeds 
and vegetatively and artificially (grafting and bud- 
ding) The treatment of fruit trees, with special 
reference to pruning and frut thimning, and the 
effect of such treatment will conclude the actual 
scientific considerations This will be followed by 
the last talk, which is on the vocational possibilities 
of horticulture This should prove of exceptional 
interest, especially to children of rural schools in the 
vicinity of an agricultural or horticultural college 
“The Plant and the Sol” will form the subject 
matter of the other series of talks, to be given by Mr 
Ward Cutler This series will be composed of four 
talks, on May 8 and 22 and June 12 and 26 The 
senes will begin by considermg soil formation, and 
then various types, especially clay and chalk, with 
their typical flora, will be described Some very use- 
ful experiments are to be described, experiments 
which may easily be set up without the necessity for 
any elaborate apparatus The programme contains 
several good photographs and diagrams Judging 
from this pamphlet, the rural schools should look 
forward to two mteresting and useful series of talks 


THE Bodlecan Quarterly Record, vol 6, No 68, 
recently issued, contains a reprint of some exchequer 
accounts of the reign of Henry VI which give a de- 
seription of a hitherto unrecorded visit of the King to 
Oxford in February 1439, the object of the visit being 
to witness a demonstration by a body of German 
master-gunners and their company of their methods 
of projecting ‘ wild-fire’, an incendiary composition 
better known as Greek fire In an introductory note 
to the documents, Mr. E W Hulme says that the 
German artificers were brought to England by John 
Solers and that they stayed m Oxford nine days 
The employment of German artillerists in England 
was customary at this period On Nov 3, from 
Henry VI ıs recorded the payment of £40 “To 
Gokyn Gunner, Walter Lokyer, Walter Hermanson, 
and Gerard van Ewe, Gunnemeysters" from Ger- 
many, who for a long tyme remained in the King’s 
service The name of John Solers occurs fairly fre- 
quently in the national records In 1438 he was 
appointed sergeant of the King’s tents and pavilions, 
and in 1439 he obtained a twenty years’ lease of all 
mines 1n Devon and Cornwall producing gold or silver, 
at a rent of one-fifteenth of the precious metals. The 
place of the German experiments 1n the history of the 
use of incendiary compositions in war can be found 
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by a study of Col Hime’s “ Origin of Artillery " and 
von Romocki's ‘‘ Geschichte der Explosivstoffe ”’ 


TEE Council of the National Institute of Industrial 
Psychology has recently issued 1ts tenth annual Report 
(for the year ending Dec. 31, 1930) In spite of the 
trade depression, the various activities of the Institute 
have imcreased in number and scope, and ıt 1s note- 
worthy that the importance of the human factor in 
industry 1s becoming recognised more and more 
Membership of the Institute has increased from 1430 
to 1600, more requests are made for vocational 
guidance, and investigations have taken place ın such 
varied industries as railways, meat paste, stores, and 
chocolate An important development is that firms 
are begmning to send their applicants for posts to be 
advised by the Institute as to the branch of the work 
for which the candidates are most fitted Apart from 
investigations, the Institute is doing research work 
into the nature and measurement of the mental 
abilities mvolved in factory assembly, colour dis- 
crimination, tests for perseveration, occupational 
prospects for boys, tests for motor drivers, etc Lec- 
tures and demonstrations have been in increasmg 
demand A special appeal ıs being made for funds to 
continue the work, as research work cannot in the 
nature of the case be self-supporting, and 1n memory 
of the Institute’s first president 1t 1s proposed to call 
it the Balfour Memorial Fund 


Tue first number (vol 1, No 1, pp 1-96) of 
the new publication, the Veterinary Bulletin, has 
recently been published, as announced in NATURE 
of Apri 25, ıt ıs to take the place of the T'ropical 
Veterinary Bulletin, which ceased publication with 
the December number, with the addition of matter 
relating to animal diseases of temperate climates 
The Veterwary Bulletin wil deal with all aspects 
of animal health in so far as they relate to origmal 
research and admunistrative control, but ıt will not 
deal with clinical material from the point of view of 
the practitioner, book reviews will be included ‘The 
Bullet will be of crown quarto size, 9$ m by 741m, 
and vol 1 of this year will be issued quarterly and 
wil run to about 384 pages. From Jan 1, 1932, 
the journal will be published monthly and the volume 
will run to about six hundred pages The journal 
is published by the Imperial Bureau of Animal 
Health, Veterinary Laboratory, Ministry of Agr- 
culture and Fisheries, Weybridge, Surrey, England, 
and the subscription price for the volume ıs £l, 
post free, payable in advance to that address (single 
copies will be 7s 6d) The subjects dealt with are 
classified under fourteen headings, most of which are 
represented in the abstracts m this first number. 
Among the contents we notice that several pages 
are devoted to the BOG (Bacillus Calmette-Guerin) 
vaccine for tuberculosis, a subject which 1s attracting 
much attention at the present time, and nearly seven 
pages to Bacillus abortus infections and abortus and 
undulant fevers ın man, another subject of much ım- 
portance 

Tus Zoological Department of the British Museum 
(Natural History) has acquired, by purchase, a 
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mounted specimen of a gerenuk, or Waller’s gazelle 
(Inthocranwus walleri) The animal has been mounted 
standing on its hind legs in the browsing attitude 
adopted by this species Although this antelope has 
been known to science only during the last fifty-three 
years, excellent figures of 1t are found in Egyptian 
rock-carvings believed to date from about 5600 Bo. 
Its distributional range includes a very large part 
of the desert country of East Africa The Museum 
has also purchased the skin and skull of a pigmy 
hippopotamus (Choeropsis lubervensis). This species 1s 
found m Liberia and Sierra Leone The animal is 
not gregarious, spends most of its time on land, and 
is strictly nocturnal in its habits The zoological and 
entomological collections have been enriched by a 
large amount of material obtained by Capt A K 
Totton whilst a guest of the Atlantic Fleet during 
its recent visit to the West Indies The Department 
of Geology of the Museum has acquired some Jurassic 
msects from Bavaria, and a unique collection of 
Australian Triassic fishes The former are preserved 
ım the famed lithographic stone of Solenhofen, and 
comprise some exquisite dragon-fhes The latter were 
gathered from a quarry, now closed, near Sydney 
This fish-fauna 1s the only one known from the Middle 
Tras of Australa HM. the King has sent 673 
specimens of dried plants from Nepal on loan to the 
Depaitment of Botany The flora of Nepal 1s very 
little known, for only a small area has been explored 
botanically The Friends of the National Libraries, 
with the co-operation of one of their members, Mr 
Basil H Soulsby, have presented to the Library a 
copy of Robert John Thornton’s rare work “‘ Botani- 
cal Extracts, or the Philosophy of Botany’’, in four 
volumes (London, 1798-1810) Dr Thornton (1768-— 
1837), a distinguished member of Guy's Hospital, 
spent many thousand of pounds on producing bot- 
anical works, and m 1811 Parliament sanctioned the 
Royal Botanical Lottery, to which the Prince Regent 
gave his patronage 


THE general subject of the International Industrial 
Relations Congress to be held at Amsterdam on Aug 
23-29, ıs announced as ‘‘ Social Economic Planning— 
The Necessity for a Planned Adjustment of Productive 
Capacity and Standards of Living”? The main object 
of the conference 1s the integration of the economic and 
political factors responsible for the maladjustment 
which causes so much unemployment in the midst of 
economic progress Such resolution of the disturb- 
ing factors 1s essential to political and economic co- 
operation in the planning and adoption of development 
policies 1n production and standards of living 1f policies 
are to be based on economic facts. The programme 
includes addresses on the ** Significance of World-wide 
Unemployment", by Dr Max Lazard, Paris; “ Recent 
Growth ın the World's Productive Capacity’’, by Dr 
Otto Newath, Vienna, “ The Problem of Planned 
Economy", by Dr L Lorwin, Washington, “ Prin- 
ciples and Practice of Scientific Management’’, by Dr. 
H S Person, New York, and H von Haan, Geneva, 
“ Experience and  Potentiahties in International 
Economic Treaties", by Prof J P. Chamberlain, New 
York, ‘‘ International Planning by Industries", by 


680 


Prof M J Bonn, Belin, ‘Mass Distribution and 
Standards of Living", by E A Filene, Boston, USA, 
and “ International Agreement on Labour Standards ", 
by M Albert Thomas These addresses will be 
followed by discussions, and other discussions are 
announced on “ Potentialities in National Economic 
Planning’’, * The Co-operative Movement", ‘‘ The 
International Bank Its Potential Relation to Planned 
Production ”, and “ The Economic Basis of Regional 
Agreements ”’ 

THE Advisory Committee on the Welfare of the 
Blind has issued its ninth Report, 1930, to the Minister 
of Health (HM Stationery Office, 1931 6d net) It 
is estimated that the blind population of England and 
Wales on Mar 31,1930, numbered 56,853 Attention 
is directed to an experiment in sub-contracting for 
the manufacture of ‘ forms’ for telephone bell sets by 
blind persons There were no complaints as to the 
quality of the work, and the output was satisfactory, 
averaging two-thirds that of sighted workers The 
experiment confirms conclusions already reached by 
psychological analysis, namely, that skill ın executing 
a movement depends both upon a muscular control 
which 1s independent of vision and a visual control, 
and totally blind persons must always suffer a hand1- 
cap in this respect 


AT the end of last year, Prof A A Ivanoff retired 
from the position of Director of the Observatory in 
Pulkovo and took over the office of the President- 
Adjoint of the Central Chamber of Weights and 
Measures (Leningrad, Mezhdunarodny Prosp , 19) 


Tar following have been proposed for election as 
honorary members of the German Chemical Society 
A Angeli (Florence), E J Cohen (Utiecht), W 
Ipatiew (Leningrad), I Langmuir (Schenectady), 
H Le Chateher (Paris), Sir Wilham Pope (Cam- 
bridge), The Svedberg (Upsala), E Warburg (Berlin) 


Tue following have been elected as officers of 
the Physical Society of London, for 1931-32 Pres- 
dent Sir Arthur Eddington, Secretarves Dr Ezer 
Griffiths and Dr Allan Ferguson , Foreign Secretary 
Prof O W Richardson, Treasurer Mr R S 
Whipple , Iabrarran: Mr J H Brinkworth , Assist- 
ant Secretary Dr J J Hedges, Edeor Capt 
C W Hume 


THE council of the Royal Geogiaphical Society 
has made the following awards for 1931 The 
Murchison Grant to Mr L M Nesbitt, for his difficult 
journey through the Danakil country of Abyssinia , 
The Back Grant to Col R H Rowe, for his surveys 
in Nigeria and on the Gold Coast, The Cuthbert 
Peek Grant to Mr H J L Beadnell, for his explora- 
tions ın the Libyan Desert, The Gill Memorial to 
Mr Michael Spender, for his studies of the Great 
Barner Reef 


A SERIES of lectures, the first under the terms of the 
Heath Clark bequest to the University of London, will 
be given on May 4, 5, 6, 7, and 8, 1n the London School 
of Hygiene and Tropical Medicine, Gower Street, by 
Sir George Newman, the Chief Medical Officer of the 
Ministry of Health and the Board of Education, who 
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has taken as his subject “The Rise of Preventive 
Medicine’? All the lectures commence at five o'clock 
and are open to the public without ticket 


A COURSE of advanced lectures in sociology will 
be given by Piof E Westermarck at the London 
School of Economics on May 6, 7, and 8, the subject 
of the lectures being * Pagan Survivals in Mahom- 
medan Civilisation’’ The first lecture will cover 
the beliefs in the jinn, the evil eye, and the curse. 
In the second, Prof Westermarck will deal with the 
conception of holiness and the closely 1elated beliefs 
connected with saintly persons, places, and objects 
In the third lecture he will cover Roman and pagan 
survivalsin Mohammedanritual Prof C G Seligman 
will take the chair at the first lecture The lectures 
will begin at 5 PM,and admission will be free to 
students and others interested 


THE thirty-sixth general meeting of the Deutsche 
Bunsen-Gesellschaft will be held at Vienna on May 
25-28 next The progiamme includes a list of thirty 
papers on various branches of pure and apphed 
physical chemistry and a number of excursions and 
visits to places of interest The titles of the separate 
lectures show that a wide field of interest both in 
pure and applied science 1s to be offered at the 
meeting The subjects to be discussed include metallo- 
giaphy, crystal structure, thermodynamics, spectro- 
scopy, adsorption, and free 1adieals, and many well- 
known authorities will take part ın the programme 
The arrangements made for the accommodation of 
visitors from overseas and for excuisions are com- 
plete, and the meeting promises to be one of great 
interest 


AN invitation 1s again extended to farmers’ and 
farm workers’ associations and clubs, chambers of 
agriculture and horticulture, students’ societies, and 
other bodies interested in agriculture or market 
gardening to inspect the Rothamsted and Woburn 
Experimental Plots during the coming summer Mr 
H V Garner and Capt E H Gregory will be avail- 
able to demonstrate the plots At Rothamsted the 
soll is heavy and the experiments deal with the 
manuring of arable crops and rotation experiments 
At Woburn the soil 1s hght and the expermments are 
concerned more particularly with the manurmg of 
potatoes, sugar beet, malting barley, wheat, and the 
use of green manures All communications and re- 
quests to visit the Stations should be addiessed to 
the Secretary, Rothamsted Experimental Station, 
Harpenden 


APPLICATIONS 816 invited for the following appoint- 
ments, on or before the dates mentioned —-A lecturer 
in mechanical engineering at the Handsworth Tech- 
nical College—The Principal, Handsworth Technical 
College, Handsworth, Birmingham (May 1l) A 
half-time lecturer in social economies and tutor in 
academic work in the Department of Social Study of 
the University of Birmingham— The Secretary, The 
University, Birmingham (May 13) <A Baylss- 
Starlmg scholar at University College, London—The 
Secretary, University College, Gower Street, WC ] 
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(May 15) A research student in experimental physics 
m the Heny Herbert Wills Physics Laboratory of 
the University of Biistol—Piof A M Tyndall, The 
University, Biistol (May 18) Lecturers on, respect- 
ively, economies and industrial o1ganisation at the 
School of Economies and Commerce, Dundee— The 
Principal, School of Economies and Commerce, Dundee 
(May 23) Two senior and fom junior iesearch 
scholars at the School of Economics and Commerce, 
Dundee- Tho Pimeipal, School of Economies and 
Commerce, Dundee (May 23) An assistant lecturer 
m mathematics in the Univeisity College of Hull— 
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The Registrar, Univeisity College, Hull (May 29) 
Two tutors for extra-mural education in 1mal areas, 
unde: the Joint Committee of the University ol 
Birmingham and the Workers’ Educational Associa- 
tion- The Dnecto of Extia-Mu1al Studies, The Um- 
versity, Birmingham (May 30) <A Sir Clement Royds 
memorial scholar ın chemistiy in the Urivetsity of 
Manchester—The Registrar, The University, Man- 
chester (Jure 1) Instructor lieutenants ın the Royal 
Navy, with university trammg and an honours degice 
in mathematics, science, o1 engineer ing—The Adviser 
on Education Admnalty, SW 1 





Our Astronomical Column. 


The Expansion of the Universe —-Sir Arthur Ecdlding- 
ton contributes a letter to the Apiil number of the 
Obse) vato: y, n which he answers some questions sub- 
mitted by Mi B M Peek The expansion 1s relative 
to our ordmat1y standards of length, for example, 
the wave-length of the red cadmium line may be taken 
as our standard Secondly, the expansion 1s modified 
by gravitational action Where there is periodic 
motion, as in the planetary system, the only effect of 
the expanding tendency is to lengthen the period 
coriesponding to a given distance from the centie 
This would be the case also m the 10tation of the galaxy 
He differs from Prof de Sitter, who thinks that the 
expansion would be effective even ın these cases It 
is only when we come to tne large scale of intergalactic 
distanees that the expansive tendeney prevails over 
the attractions of the galaxies on each other and 
periodic motion 1s no longer possible He says that 
the problem may also be treated on the basis of taking 
the radius of space as constant, and our standards of 
length and time as shrinking. This assumption leads 
to the anomaly that an infinite number of terrestrial 
yeais would have a finite sum, and all matter would 
disappear in a finite tıme Thus he prefers the 
" expan«sion of the universe " to the “ contiaction of 
the atom ” 


Collision Theory of Nove —The March number of 
Scientia contains an article on nove by A C Gifford, 
of the Dominion Observatory, Wellington, New 
Zealand He examines the various theories current 
on the subject, such as collision of star with nebula 
o1 with a body of planetary size, but expresses his 
strong preference for the theory of collision of stai 
with star, advocated so persistently by the late Piof 
Bickerton The main difficulty of this theory 1s that, 
on the average, nove appeai more often than once 
a year (including telescopic ones), and that examina- 
tion of the density of star distiibution indicates that 
collisions between them would be extremely rare 
Also, one might expect to see the stars separately, 
some years after the outbuist, but this has not been 
reported , the appearance m Nova Pictoris after the 
outburst did not suggest two stars The theory that 
the outburst may result from some instability in the 
star’s intei100 18 now gaming favour, but is not 
noticed by Mr Gifford , nor does he notice the modi- 
fication of the theory of collision with nebulze, namely, 
that this might produce a blanketing effect, causing 
the stai’s heat to be bottled up, ultimately leading to 
an explosion 


Comets —Pubheation No 74 of Copenhagen Ob- 
servatory gives the following definitive orbit of the 
periodic comet 1927 III—1926 f (Comas Sola) by 
Miss J M Vmter Hansen 199 observations are 
used, extending from Nov 4, 1926, to May 31, 1927 
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Peiturbations by Jupiter and Saturn are applied 
The question of possible identity with Spitaler's comet 
(1890 VII) is not dealt with, this depends so much 
on the exacz circumstances of the approach to Jupiter 
in 1912 thet it ıs better to wait until tae next 1e- 
turn of the comet ın 1935, when the period will be 
known with exactness The date of osculation is 1926 
Nov 30 0 

The orbi: of comet 1930 d (Schwassmann-Wach- 
mann) 1s by Jorge Bobone of Cordoba, using obseiva- 
tions from May 2 to July 8 (Asir Jour) The 
elements of comet Pons-Winnecke for the 1927 
apparition (by B Stromgren) are given for comparison 
It appears hkely that the two comets had a common 
o1igin 


Comet 1927 III 1927 VII (Pons-Win ) 1930 d 
T 1927 Mar 221929 1927 Jun 21064 1930 Jun 14 1756 
o 38 27 508” 170° 22’ 35 192 18’ 390 
2 65 35 410 98 8 34 76 48 319 
i 13 45 433 18 56 26 17 29 300 
$ 35 6 264 43 17 0 42 46 165 

log q 00452003 0 016698 0 004935 
Penod 852094 6 00953 5 5654 
Equinox 19250 1927 0 1939 0 


T ıs given in UT The period of 1927 LII 15 in 
Juhan years It will be seen that the longitudes of 
perthelion of the last two comets (that 19 0+) ale 
nearly identical 


Ancient Egyptian Astronomy —Mme Flammarion, 
who has been travellmg in Egypt, contributes an 
illustrated article to the February number of L’ Astro- 
nome She notes that the crescent ıs often associated 
with the goddess Hathor, corresponding to Venus, 
and eonjectures that Venus may have been seen as 
a crescent m Egypt The same conclusion has been 
drawn from the name Ashteroth Qarnayim (Astarte 
of the two horns), which also corresponded to Venus 
She reproduces a photogiaph of the well of Eratos- 
thenes at Assuan and describes the deteimmnation of 
the circumference of the eaith which he made with 
its aid It ıs pointed out that ın the time of Hratos- 
thenes the well was 21’ north of the trop.c of Cancei , 
but ıt may have been made many centuries eailicr, 
when the obliquity of the ecliptic was greater The 
article states that, according to an ancient tradition, 
the sun completely lit up the well of Syene at the 
solstice This would have been the case about 3000 
BC, the date usually assigned to the pyramids <A 
picture of the temple of Denderah shows the winged 
solar dise which has been plausibly conjectured to 
have been suggested by the aspect of the corona, 
especially at sunspot minmum_ The article combines 
ancient with modern by giving a picture of Helwan 
Observatory, and another of a battery of telescopes 
set up by astronomical tourists on the *errace of the 
Winter Palace at Luxor 
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Research Items. 
Excavations in British Honduras, 1930 — The Pictures of Some Abyssinian Birds and Mammals 


season's work of the British Museum Expedition to 
excavate Maya rums m British. Honduras m 1930 was 
planned to cover (1) excavation on the masonry and 
terrace complex at Pusilhaé , (2) a survey of the new 
site and the remains of the prehistoric bridge on the 
other side of the river , and (3) to bring back the two 
monolithic stele which it had been impossible to 
remove ın the previous season Capt E L Gruning's 
report on the season's work 1s published in the Journal 
of the Royal Anthropological Institute, vol 60, pt 2 
Owing to exceptional rains, the work of excavation 
and transport was much hindered, and it was possible 
to bring back to England only one of the stele The 
terrace site was generally explored Owing to lack of 
time, 1t was not possible to explore an interesting 
structure resembling two-thirds of a pyramid which 
was discovered, but a substructure on terrace 3 was 
excavated and produced some remarkable finely 
flaked flints, some of which are ın the form of snakes 
and scorpions, and a number of jadeite beads A 
carved plaque, or pendant, of jadeite from an excava- 
tion south of the river, was engraved with a design 
which the author calls the “‘ beggmg jaguar with a 
glyph head" This, 1t1s believed, is unique One of 
the jadeite beads has 'turk's head’ engraving and 
recessed cavities for mlay Remarkable also are 
certain double shells (of the Spondylus genus) which 
had evidently been imported from the coast and had 
been buried with the owner ‘They contained small 
personal ornaments and had evidently been used as 
jewel boxes Among the contents of one was a sem1- 
circular pendant of jadeite and blister pearls pierced 
for suspension 


The Mesolithic Human Remains from Mugem —In 
L’ Anthropologie, vol 40, No 4, Dr Henr V Vallois 
reports on an exammation of the skeletal remains from 
the kitchen-middens at Mugem, Portugal Previous 
accounts of this material have been confined to the 
remains of a few individuals ‘These have been re- 
examined, and all other specimens available have also 
been measured All the skeletons here considered 
come from two middens only, those from the third 
evidently being of more recent date The conclusions 
drawn require certain modifications m the views 
put forward by previous writers Although female 
skulls are certainly more numerous, they are not 
double the number of the males as stated by Paula , 
nor do they show the number of aged individuals 
claimed, although a considerable number had attained 
years of maturity, say from thirty to fifty years of age 
It has generally been agreed that the skulls mcelude 
both dohchocephals and brachycephals, but this also 
requires qualification The mean cephalic index of 
the dolichocephals 1s 709 Though high, the skulls 
do not show the tendency to hypsistenocephaly 
claimed by Mendes-Correa The face 1s mesoprosopic, 
mesorhine, and mesognathous Dental caries is 
present Of the brachycephals, which are much less 
numerous than the dolichocephals, 1t may be said that 
their condition does not allow any certain conclusion , 
they are much deformed, and in such a way as to 
increase the transverse diameter Of seven skulls, 
four without question are mesocephalic , and question 
arises whether the brachycephalic race of Mugem, of 
which much has been written, 1s really brachycephalic 
The question must be regarded as open, pending fur- 
ther discoveries, and ın future we should speak of the 
mesocephalic rather than the brachycephalic type of 
Mugem ‘The various theories put forward as to the 
affinities of the dolichocephalie type are unsound It 
1s probably nearest to Cro-Magnon 
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—Artistic pictures of birds, at the same time accurate 
enough to satisfy the ornithologist, are rare, and 
therefore the album of coloured reproductions of 
thirty-two paintings, a Special Publication of the 
Field Museum of Natural History, Chicago, 1s an 
unusual treat It contams twenty-eight pictures of 
Abyssinian birds and four of mammals, from paintings 
by the late Louis Agassiz Fuertes The writer watched 
with interest the rapid progress of Fuertes’ work, 
from his first rather crude pictures of American birds 
to the fine finish which he attamed, and these Abys- 
sinian pictures mark the summit, as they unfortun- 
ately mark the close, of his artistic work No expense 
has been spared in creating exact reproductions, and 
eight and sometimes nine colours have been used in 
the ‘ offset’ lithographic process The brightness of 
the colours and the interest of the forms seized upon 
by the artist give real charm to the collection, which 
1s published through the generosity of Mr C Suydam 
Cutting 


Growth ın the Hermit- Crab —The hermit-crab pro- 
vides opportunities for the study of growth-potentials 
associated with asymmetry, here seen ın the larger size 
of the nght thoracic limbs, the mght-handed twist of 
the abdomen, and the strong heterogonic growth of 
the male nght chela The results of measurements on 
56 male and 64 female Eupagurus prideauxt are given 
by S F Bush (W Roua Archw f Enturcklungs- 
mechamk, 123-1, pp 39-79) In the absolute size of 
the limbs, predommance of the right side 1s greatest 
in the chela  Postenorly ıt grades over into left 
predommance, starting at the fifth pereiopod in the 
male, and the fourth m the female The females 
throughout show less nght predominance ‘The limbs 
do not all grow at the same rate there is a definite 
gradient, which, the xight chela ignored, 1s identical 
on both sides of head and first seven thoracic segments 
There ıs a maximum at the 3rd pereiopod, from which 
point, both anteriorly and posteriorly, the growth 
rate diminishes in a graded series In the male the 
gradientismostmarked Here the chela and following 
two pereiopods are positively heterogonic, the right 
chela to an exceptional extent The latter, though 
breaking the regular gradient on the nght side, does 
not influence the growth rates of the limbs on either 
side of ıt If the chela exerts any mfluence on neigh- 
bourmg limbs, ıt ıs ın the matter of absolute size, and 
ıt 1s noteworthy that mght-predominance 1s greater in 
the hmbs immediately posterior to ıt than in those 
anterior Comparison of males and females shows 
male-predommanoe, which 1s greater on the right side 
and increases during growth, from the Ist antenna to 
the 4th pereiopod, grading mto female-predominance 
anteriorly (eye-stalks) and posteriorly ‘This gradient 
also has 1ts summit at pereiopod 3, and ıs broken on 
the nght side by the great predominance of the chela 
The growth gradient within the chela is the same as 
that withm the other pereiopods at first, but the 
centre shifts with mnereased growth 


On Unsegmented Ova of Echidna —T Thomson 
Flynn (Quart Jour Macr Ser, vol "4, part 1, 
1930) deseribes two unsegmented intra-uterine ova 
of Echidna The egg 1s about 4 mm in diameter and 
has a delicate transparent shell, a thm layer of 
albumen, and then the white yolk mass (with the 
germinal dise on one side) enclosed in the very thin 
zona In each egg, the two polar bodies had been 
formed They are smaller than those described for 
Ornithorhynchus, and the first polar body 1s much 
larger than the second and, contrary to what has been 
reported for Ornathorhynchus, remains undivided In 
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the second egg the two germ nuclei—one slightly 
larger than the othe1—were closely apposed prepara- 
tory to the formation of the first cleavage spindle 


Inheritance of Mutual Aversion in an Ascomycete — 
A further study of the mutual aversion which occurs 
between the mycelia derived from different spores 
of the Ascomycete Diaporthe pemnciosa has been 
made by Miss D M Cayley (Jour Genet, vol 24, 
No. 1) who also reviews the occurrence of this 
phenomenon im other fungi and its relation to the 
various forms of heterothallism She adopts the 
nomenclature of Correns, m which the simple form of 
heterothalhe condition due to + and — strans 1s called 
haplo-hetercecious, and classifies five different types 
of heterothalliism in the fungi From extensive single 
spore cultures of Dwaporthe and testing the reactions 
of the resultmg mycelia, she finds that this fungus 
shows, 1n addition to the ordinary sex heterothallism, 
a phystological heterothalhsm based on inter-racial 
and self-sterihty factors which influence the sexual 
affmity of the haplonts but segregate in ascospore 
formation independently of sex The capacity for 
mutual aversion 1s thus mherited and occurs in two 
forms, (1) mter-racial, (2) mtra-perithecial as shown 
by the haplo-hetercecious form only ‘The former isa 
kind of stenhty between biological races, the latter a 
form of physiological self-sterihty independent of sex 
Aversion is marked by a hne where two myceha 
meet and refuse to intermingle, and the two types 
of aversion are not visibly distinguishable Four 
ascospore generations were grown from a particular 
pyenospore culture, the results being stated in a 
factorial scheme It ıs found thar different asci 
m the same perithecium can give different types of 
segregation of the self-sterility factors, and that the 
progeny of a single perithec1um may or may not 
show aversion, dependent upon the type of segrega- 
tion which has occurred ın the formation of the 
ascospores Mono-ascospore cultures will not form 
perithecia and some mycelia can throw mycelia of 
the opposite (aversive) group Incidentally, the use 
of the term archegonium for the female sex organ of a 
thallophyte is to be deprecated 


Nucleoli of Rice Varteties —A cytological study of 
five varieties of rice from Japan, India, Java, and 
Egypt has been made by A G Selim (Cytologia, 
vol 2, No 1), who finds mteresting differences in the 
nucleol of various forms All the varieties have the 
same number of chromosomes (n =12) and the same 
size of nuclei, but the nucleoli ın the resting stage of 
the pollen mother cells show constant differences m 
average size ln the variety having the largest nucle- 
olus, 1t regularly divides before synizesis into two of 
equal size In the next variety, a smaller nucleolus 1s 
budded off from the primary one, 1n the third variety 
this division. takes place later (after synizesis), while 
i| two other vaneties having the smallest nucleoli, 
they usually remain undivided The nucleolus which 
is budded off from the primary one remains attached 
to 1t, but disappears earlier ın the prophase than the 
other, and 1s beheved to contam chromatin which 
is eontributed to the chromosomes It 1s suggested 
that this secondary nucleolus corresponds with the 
nucleolar body found in Lathyrus and other forms 
Similar observations are included on meiosis m the 
megaspore mother cells This is the first case in which 
varieties having the same chromosome content are 
found to be differentiated by the character of their 
nucleoli These differences are correlated with the 
relative and absolute size of the single nucleolus 
present before meiosis begins The work also con- 
firms other evidence that the nucleolus of plant cells 
contains two different substances 
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Fossil Reptilian Egg from Yorkshire —The Annual 
Report of the Yorkshire Philosophical Society, for 
1930, issued Mar 31, contams a desemption by 
Sidney Melmore of an object in the Edward Wood 
collection, now m the Yorkshire Museum, from the 
Lias of Whitby This, from its general shape and 
mode of preservation, Mr Melmore regards as prob- 
ably a reptihan egg, possibly of a crocodilian 
He deduces the size as 85 em by 60 cm The 
outer layers, unfortunately, are py1itised and show 
no structure 


An Extinct Tasmanian Marsupial —Prof Wood 
Jones has re-exammed the well-known extinct 
marsupial from Tasmama, Wynyardea bassiana 
Hitherto this form has been considered as an Eocene 
form and as differmg m many respects from any 
living marsupial Wood Jones, in the Proceedings 
of the Royal Society of Tasmania, 1930, after a 
careful reinvestigation of the original specimen, has 
come to a conclusion which 1s m direct opposition 
to that which has hitherto been generally accepted 
More recent research has shown that the beds from 
which the fossil came are much later than the Hocene 
and are probably late Miocene or even Pliocene The 
animal itself has no character that distinguishes 1t 
from modern marsupials and many that ally 1t to the 
Irving genus Trichosurus 


Comparative Study of Soil-Profiles —Under this 
title a note on an important mvestigation of soul- 
profiles m Holland and Java (Mitt Geol Inst. 
Landbouwhoogeschool in Wageningen, Holland, No 16, 
1930) was published 1n these columns on Feb 7, p 214 
Unfortunately, it was erroneously stated that the 
authors were A te Wechel, L Moser, and C van 
Aggelen, whereas actually the study was made by 
J van Baren, with the co-operation of the three 
collaborators already named The writer of the note 
regrets that Dr van Baren’s name was inadvertently 
omitted, and welcomes this opportunity of making 
amends to the semor author of the pape: concerned 


Effect of Soil Temperatures on Subterranean insect 
Fauna —An account of experiments on wimter soil 
temperatures at Minnesota and their relation to sub- 
terranean insect survival has been given by G Allen 
Mail (Jow Agric Res, 41, p 571) A thermocouple 
method was used for recording the temperatures at 
2-1nch intervals for a depth of 2 feet of soil under vary- 
ing conditions, and although the insulating effect of 
a snow layer has long been recognised, the differences 
found between temperatures of snow-covered and bare 
ground wereextraordinarily large In thecaseof cleared 
areas, the soil temperatures showed sharp fluctua- 
tions, closely following those of the air, and a spread 
of 12 48°C was found between the upper and lower 
layers mvestigated The temperature of the snow- 
covered soul, however, remained much more constant 
and showed only a spread of 3 5° C over the 2 feet 
depth From laboratory mvestigations the freezing- 
points of adults and larve of Melanotus communis (a 
Species of wireworm) were found to be -13°C and 
—15°C respectively They would thus be able to 
withstand Minnesota winter conditions 1f hibernating 
below 4 m from the surface, and experiments where 
two species of wireworm were buried m outdoor cages 
at depths ranging from 2 ın to 24 1n. supported this 
view, there bemg practically no mortality, as the tem- 
peratures did not fall below this pomt White grubs 
(chafer larvze), on the other hand, are much less cold- 
resistant than wireworms and would have to hibernate 
at much greater depth, below 2 ft , to overwinter suc- 
cessfully Climatic conditions, may, therefore, be of 
great umportance m msect control Smce wireworm 
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larvee are active only 1n summer and become dormant 
in winter, a sudden prolonged drop ın temperature 
would probably prove fatal, as the larve might be 
caught too near the surface of the soil Further, since 
rain was found to destroy the temperature gradient 
between the different layers of soi, a sudden drop 
in temperature following such conditions might also 
bring about a high mortality To some extent, 
therefore, 1t might be possible to forecast the severity 
of wireworm attack according to the previous winter 
conditions 


Quantum Theory of Nucle: —In an article in the 
April number of Sewnce Progress, on new aspects of 
radioactivity, Dr C D Ells has stated very clearly 
two B-ray problems which still remain to be explamed 
on the wave-mechanics The first ıs that of the dis- 
tribution of energy amongst the f-particles which 
arise from the dismtegration of the nucleus itself, these 
have both a continuous ‘ velocity-spectrum ' and an 
upper limit to the energy which 1s at best so indefinite 
that Dr Ellis concludes that this type of disintegra&- 
tion can occur with an emission of a particle of any 
energy whatever ‘The whole process appears to take 
place 1n some way governed by essentially statistical 
laws, as in Maxwell’s gas theory, but fundamental 
difficulties arise ın that the corresponding fluctuations 
must occur within a single nucleus, that 1s, within a 
volume comparable with that of the electron when ıb 
is considered as a particle, and that the peculiarities 
of this space must be conditioned laigely by the move- 
ment of the electron The second difficulty 1s that far 
more energy which could appear in the form of 
y-radiation is converted into a corpuscular f-radiation 
within the parent atom than would be expected The 
difficulty persists even when two modes of transfer 
of energy into the corpuscular type are allowed for, 
namely, formation of a y-ray which leaves the nucleus 
and ıs converted photoelectrically before ıt can pass 
out from amongst the orbital electrons of the same 
atom, and the assumption of the energy of an excited 
nucleus, before a y-ray has been formed at all, as the 
result of a collision made by one of the orbital elec- 
trons of the atom m passmg through the nucleus No 
satisfactory solution of either of these problems has 
yet been proposed, and ıt remains an open question 
whether or not they are capable of explanation on the 
present theories 


Pine Resins —A valuable paper upon the resins of 
the jack pine (Pinus Banksiana) appears in the 
Canadian Journal of Research, 4, pp 1-34, 1931, by 
Harold Hibbert and John Bernard Phillips The 
authors examine the methods previously used for the 
separation of the various constituents from the resin 
and decide upon a modified procedure in which the 
resin, originally extracted from the wood by an 
alcohol-benzene mixture, 1s extracted with ether, and 
the water msoluble substances ın the ether extract 
later extracted with 5 per cent sodium carbonate, 
the residue being then subjected to steam distillation 
Resin acids and fatty acids m the alkaline extract 
are freed by addition of acetic acid, and are then 
separated by esterification of the fatty acids by ethyl 
alcohol and sulphuric acid Steam distillation has 
yielded a volatile essential oil and a non-volatile 
residue which 1s saponified and thus separated into 
fatty acids and non-saponifiable matter The resins 
of fresh and seasoned timber were compared, the 
changes ın the resin during seasoning appear to be due 
to oxidation and polymerisation of the unsaturated 
fatty products and to changes in the resin acids 
The authors also direct attention to the tendency of 
the easily polymerisable terpenic products present to 
yield products of a sticky, tacky nature 
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The Quinhydrone Electrode —The use of the qun- 
hydrone electrode, discovered by Haber and Russ ın 
1904, has been considerable since 1ts development by 
Granger and Nelson and by Bulmann, independently, 
ın 1921 The conditions for the reproducibility of the 
electiode and its value compared with the calomel 
electiode were published by Bulmann and Jensen in 
1927, and now two important papers by Morgan, 
Lammert, and Campbell have been published in the 
February issue of the Journal of the American Chema- 
cal Socrety, which contam numerous practical details 
on the use of the quinhydrone electrode In the first 
paper, the method of setting up and of cleaning the 
metal part of the electrode are discussed, and the m- 
fluence of the nature of the metal used Platinum 
and platinum alloys gave better results than gold ; 
the age of the platinum was of httle 1nportance 1f the! 
electrode was large enough Very small short wires 
gave eiratie results, larger short wires gave con- 
sistent results but larger deviations than foils or 
longer lengths of wire ‘Two foils with dimensions 
larger than 1 sq em gave differences of potential, 
when measured against one another, of less than 
0 000010 volt The second paper deals with the 
effect of excluding oxygen from the solution and the 
use of nitrogen in the electrode Qumhydione elec- 
trodes prepared with nitrogen were found to be far 
more reprodueible than those used in air, and the 
quinhydrone electrode prepared with chemically pure 
platinum dippimg mto 01 N HCl saturated with 
qunhydrone and stirred with nitrogen was found 
to be moie easily reproduced with great precision 
than any othe: half-cell used for reference Gold was 
less satisfactory than platinum Irregularities ın. un- 
shorted electrodes, which occur m air, disappear in 
nitrogen Whereas cells composed of air-dried elec- 
trodes and mechanically-stirred solutions may take 
an hour to reach equilibrium and unstirred solutions 
longer, cells with nitrogen-sturred solutions take up 
equilibrium values almost ummediately ‘The elec- 
tiodes need not be dried in nitrogen, if this gas 1s 
bubbled through the solution 


Hardening of Metals by Rotating Magnetic Fields — 
E G Herbert has already shown that work-hardened 
metals become still harder when they are subjected 
to the influence of a rotating magnetic field In a 
recent paper (Proc Roy Soc, A 130, 154) the research 
is extended to include alloys which are susceptible to 
age-hardening, and a simular effect has been observed. 
By the combined use of agemg, magnetic field, and 
cold work, the hardness of a 0 8 per cent carbon steel 
has been increased from 715 immediately after 
hardening to 1080, whilst a high-speed steel has been 
hardened from 700 to 1000 Brinell The effects 
observed are extremely complex, and at times a 
temporary or permanent softening results The in- 
fluence of these alternating magnetic fields 1s not 
confined to magnetic matenals  Duralumm shows 
quite analogous effects and the alloy may be ‘ age- 
hardened’ by magnetic means to a distinctly higher 
degrec than ıs normally possible Even brass shows 
effects of the order of about six per cent Although 
high frequency fields and very rapid rotation of the 
specimen have been tried, 1t 1s shown that neither is 
necessary, an equally marked effect being produced 
by slowly rotating the specimen for a few seconds 
across the poles of a powerful electro-magnet The 
temperature at which the treatment 1s given appears 
to have considerable influence on the degree of 
hardening, this being greater for a hard steel at 
100°C than at room temperatures It 1s pomted out 
that the process could be applied with ease to tools 
such as drills, mulling cutters, dies, ete, however 
complicated their shape 
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Cotton-growing in the British Empire.* 


THE work undertaken during the year 1929-30 by 
Officers of the Empire Cotton. Growing Corpora- 
tion stationed in the various cotton-producing coun- 
tries of the Empire 1s summarised in the report now 
before us Following the Imes of the stmila1 reports 
issued ın preceding years, with which 16 requires to be 
read, the volume 1s a record of steady progress 

The outstanding feature of the year 1s the continued 
success of the Barberton selections of Jassid-resistant 
strains of cotton This success is not lmited to 
South Africa, where ıt has given a new lease of hfe 
to an industry threatened with extinction through the 
depredations of the insect , 16 extends through a wide 
tract of country embracing the whole of East Africa 
as far as Uganda, and even into the Sudan ‘Though 
in the latter country U4, the main resistant race, did 
not show up well under irrigation, of the cottons 
grown 16 proved itself one of the most resistant to leaf 
cul Berg itself a preliminary selection as yet un- 
stabilised ın respect of many characters of economic 
importance, i6 promises to become, by selection or 
hybiidisation, the parent of numerous strains adapted 
to one or other of the varied conditions which natur- 
ally occur through so wide a stretch of country In 
South Africa itself selections from U4 are bemg 
crossed with Cambodia, certam selections from which 
have proved to be even more Jassid-1esistant than the 
original U4 

Of the impressions which a perusal of the various 
reports leaves on the mind, perhaps the most lasting 
1s concerned with the manner in which local conditions 
force into prominence different aspects of the problem 
which the organisation has set itself to solve In 
South Afnea the primary problem was concerned 
with Jassid, for on that solution the life of the industry 
depended With the solution of that problem, other 


.* Empire Cotton Growing Corporation Reports recen ed from 
Experiment Stations, 1929-30 Pp 11342 (London Impure Cotton 
Growing Corporation, 1931) 2s 6d 


aspects are assuming prominence Cotton ıs here one 
of a series of crops, 1$ occupies no dominant position 
Its setting m the rotation 1s receiving glowing atten- 
tion, and progress 1s 1ecorded in the investigation of 
that inteiesting problem of the harmful effect of a 
preceding fallow In the two Rhodesias, if the work 
at Barberton has removed one dange: and provided 
in U4 a basis for remunerative cultivation, other 
dangers exist, and in the cotton stemer and the boll 
worm the msect world exercises a dominating posi- 
tion In Nyasaland, soi problems are engaging 
attention, especially in relation to root development 
In Uganda, the varietal question predominates 

In that complex area, the Sudan, the question of 
staple assumes importance in those areas, hke the 
Gezira, in which the Egyptian type of cotton 1s grown, 
and much attention 1s devoted to spinning tests The 
appearance of leaf curl during the last few years has 
introduced a new threat into these tracts which has 
to be met within the group of cottons yielding that 
class of fibre, and here resistant strams of Sea Island 
afford a promising basis for progress It 1s of interest 
to note the suggestion that this 1esistance may be the 
result of a capacity to form an adequate 100t system, 
foi there 1s in this suggestion further evidence of a 
growing iecognition of the need both for a better 
knowledge of 100t systems 1n general and for a deeper 
search for the basis of resistance either ım morpho- 
logical character or m physiological reaction While 
there 1s still much to learn with respect to the tians- 
mission of the disease, 1ts development appears to 
depend in large measure on the capacity of the root 
system to make use of the particula: soil m which the 
plantis growing 

The potentialities of the rain area in the Southern 
Sudan are being explored, and the work, as is natural 
in a country lacking an indigenous system, 1s mainly 
concerned with variety tuals and dates of sowing 
The necessity of early sowing 1s clearly demonstrated 


History of the Fauna and Flora of the British Isles 


THE Bntsh Isles, with their comparatively small 
area but considerably varied natural conditions, 
present a numbei of highly interesting biogeogiaphical 
problems, the solution of which would bear an 1m- 
portant relation to the large: problems of the distn- 
bution of oiganisms in Europe and in the northern 
hemisphere generally It 1s not surprising, therefore, 
that the French Société de Biogéographie should 
have selected the history of the fauna and flora of the 
Buitish Isles as a subject for its new volume,” the 
third of a series devoted each to the treatment of a 
separate biogeographical problem, the two previous 
volumes dealt with the biogeography of Corsica and 
of the high mountains of the world respectively 

The volume 1epiesents a collection of papers by 
ten different authors, writing in French or m English, 
and each deahng with his special group of organisms 
in his own way An introductory article, by L 
Joleaud, on the paleogeographical history of the 
British Isles, 1s followed by a pape: on mammals, by 
H Heim de Balsac, who discusses not only the recent 
fauna, but also summanises the post-glacial paleon- 
tological evidence — One of his general conclusions 1s 
that the history of the British fauna 1s in many re- 
spects different from that of the European fauna, 
particularly with regard to the effects of the glacial 


* Contribution à Vétude du peuplement des Iles Britanniques — 
Société de Biogéographie, 8, pp 193 (Pars P Lechevaher, 1930) 
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penod, which were considerably less serious in the 
Buitish Isles owing to then milder oceanic climate 
The next article, by the same authoi, deals with 
British birds, and emphasises the lugn percentage 
amongst them of endemic races, as well a» the pre- 
sence of certain Mediterranean elements 

The spider fauna of the British Isles 1s analysed by 
W S Bnstowe, who divides the countiy into five 
zones, hmuted mamly by temperature conditions 
With regard to the history of the spider fauna, 
Mr Bristowe beleves it to be relatively simple, and 
appears to derive it directly from the continent after 
the orginal fauna had been exterminated by glacia- 
tion A great portion of his article ıs devoted to the 
discussion of a general problem of the aerial migration 
of spiders as a factor in populating island areas 

A full hst of Buitish Orthoptera includes only 
36 species, 10 of them bemg introduced through human 
agency Theaffinities, distribution beyond the British 
Isles and the probable history of each of them, is 
discussed by B P Uvarov Out of this number, 
nine species are considored to be relics of a very 
ancient, probably Tertiary, fauna connected with 
humid and warm climate Another definitely pre- 
glacial group of five species, distributed mainly in the 
Mediterranean region, 1s called Atlantic, and they ale 
regarded as relies of the rich fauna of Atlantis, which 
continent has probably extended as far northwards 
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as the southern coasts of Ireland and England One- 
third of the fauna, twelve species, exhibit affinities 
with the present-day Siberian and eastern European 
fauna and are considered to represent the result of 
an invasion of the steppe fauna, originating in the 
Angara continent This invasion may have happened 
eithe: after the last glaciation or, possibly, immedi- 
ately before ıt 

M. E. Mosely presents a survey of British Tricho- 
ptera, but abstains from zoogeographical deductions, 
while stressing the importance of the ecological 
factors m their distribution 

The Heteropteran fauna 1s analysed by W E China, 
who recognises in 16 the Lusitanian, or Atlantic, the 
American, the Arctic, and the Germanie elements, 
these being the groups distinguished by Scharff in 
his well-known work on European animals Certain 
members of the Lusitanian group are xerothermic in 
their ecologieal requirements, but their present dis- 
tribution elsewhere makes it highly probable that 
they have survived through the glacial periods on 
the spot, in sheltered situations Most of the species 
of the American group should be properly referred to 
the Angara fauna, to which the larger portion of the 
Germanic group also belongs, but there are species 
occurring only m America and in western Europe, 
including the British Isles, but not in Russia or 
Siberia Definite relationship to the American fauna 
1s also shown ın the Arctic group Insular variations 
in British Heteroptera are unimportant and few in 
number Out of six endemic species, three are doubt- 
ful, while the remaining three are probably Atlantic 
relics 

A brief review of British Lepidoptera, by L Dupont, 
stresses the poverty of the British fauna and the 
presence of a considerable number of local forms, 
many of them being melanistic No zoogeographical 
analysis ıs attempted by this author 


A discussion of the beetle fauna, by J Sainte- 
Claire Deville, one of the best authorities on the zoo- 
geography of European Coleoptera, 1s highly interest- 
ing and instructive, being illustrated by a series of 
twenty-four distributionalmaps One ofthe main con- 
clusions of this author is that there are no sufficient 
reasons to believe that the Quaternary glaciation 
exterminated the original fauna On the contrary, 
a number of species of southern origin (Mediter- 
ranean) have certainly survived the glaciation 

The last two articles of the volume deal with the 
flora J Cardot discusses the mosses, and reveals the 
interesting fact that there 1s a very close relationship 
between the bryophyte flora of the British Isles and 
that of the Atlantic islands (Cananes, Madeira, and 
Azores) There are even several species which do not 
occur elsewhere, while certain species occur besides 
in the subtropics only The author, however, attri- 
butes their appearance in the British Isles to the 
distribution of spores by aur, after the Quaternary 
glaciation, which in his opinion has wiped out all 
mosses except some boreal species 

A J Wilmott ın his thorough analysis of the British 
phanerogamic flora arrives at the opposite conclusion, 
which 1s based on a eritical discussion of geological 
facts and theories, of the evidence derived from the 
study of the Quaternary fossil plants and of the 
present distmbution of floristic elements He be- 
heves that the climate of the glacial periods could 
not have been so severe as to exterminate the orginal 
flora completely, and there ıs every reason to think 
that the relatively mild and humid climate of Atlantic 
type prevailed at least 1n some sheltered situations 
of the south-west of Ireland and England, thus per- 
mitting the survival of aboriginal plants As we have 
seen, this conclusion agrees well with the opinions of 
the majority of the contributors to this interesting 
volume 


The Name of Mount Everest. 


Meukr EVEREST was first observed by the 
Survey of India in 1849, but 16 was not until 
three years later that its great height was realised 
From the plains of India it is only one among many 
conspicuous peaks, and its distance from the Indian 
frontier across the whole width of Nepal often prevents 
its being seen at all In these circumstances, ıt was 
not surprising to find that there was no Indian name 
for the peak The first names proposed were the 
Nepalese names Devadhunga and Gaurisankar The 
first, however, was found to be non-existent as a peak 
name in Nepal, and the second belongs to another 
peak There was no entry of the surveyors into 
Tibet in those days, and, in the lack of Indian and 
Nepalese names, ıt was necessary to find a title for 
the peak This was done in 1865 by naming it after 
ae George Everest, of the Tiigonometrical Survey of 
India 
The controversy about the name was discussed by 
Major S G Burrard m NATURE,! and 1s now reopened 
by Dı Sven Hedin im his recent German book on 
Mount Everest Sir Sidney Burrard replies to these 
suggestions 1n a paper recently issued by the Survey 
of India? Dr Hedm maintains that the mountain 
was fist shown on D'Anville's map of Tibet published 
in Paris in 1733 Thus was based on a survey made 
between 1711 and 1717 by Chinese lamas instructed 
by Jesuits in Peking, and was until about a century 
ago the only map of Tibet The identification of 
Mount Everest on this map is very doubtful A range 
of great heights 1s shown at nght angles to the actual 
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alignment of the peaks of the region Located m 
terms of the river valleys, which the lamas portrayed 
more accurately than the mountains, this range 1s 
forty miles distant from Mount Everest Moreover, 
there ıs no indication that the lamas were aware of 
an exceptionally high peak in that region Thus, there 
are no grounds for using the lamas’ name of Chomo 
Lungma for Mount Everest, as Dr Hedin suggests 

Attempts to discover a Tibetan name for the 
mountain have resulted in five names being found 
Each has merely local use and not one has any general 
acceptance although the mountain 1s a conspicuous 
feature from several parts of Tibet One of these 
names 1s certainly Chomo Lungma, but it would 
appear to have restricted use and to be applied to 
both Everest and Makalu ın fact, 1t 1s applied to an 
area rather than a peak 

In these circumstances, there 1s no justification for 
displacing the name of Everest It has always been 
the practice of the Survey of India to use local names 
when these have been in existence Everest 1s 
probably the only departure from this principle, but 
it is a departure that was unavoidable Even if a 
Tibetan name in general use were revealed, ıt would 
be of doubtful value to replace a name that has now 
become universally known and accepted No pos- 
sible benefit could result from such a change 

1 NATURE, Nov 10, 1904 

* Survey of India Professional Paper No 26 Mount Everest and 
its Tibetan Names, a Review of Sir Sven Hedin’s Book By Col Sir 


Sidney Burraid Pp u+18 (Dehra Dun Survey of India, 1931 ) 
8 annas, 10d 
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Research at the Mellon Institute during 1930-31. 


[^ his eighteenth. annual report to the board of 
trustees of the Mellon Institute, Pittsburgh, the 
dueetor,Dr E R Weidlein, has summarised the activi- 
ties of the institution during the fiseal year ended Feb 
28,1931 The sum of about £160,000 was contributed 
to the Institute bv the industrial fellowship donors in 
support of scientific research The total amount of 
money appropuated by companies and associations 
to the Institute for the twenty years ended Feb 28, 
1931, was £1,511,000 

Throughout the entre fiscal year 76 industrial 
fellowships—22 multiple fellowships and 54 individual 
fellowships—were in operation  Dunng the pre- 
ceding year the number of fellowships was 71 In 
1930-31, 140 industrial fellows and 49 assistants held 
positions on the research staff Sixty-four industrial 
fellowships (17 multiple fellowships and 47 individual 
fellowships)—-three more than on Feb 28, 1930 -- 
were active at the close of the fiscal year Nine 
fellowships are being sustamed by industrial associa- 
tions The industrial research personnel consists of 
109 fellows and 31 assistants Thuty-one fellowships 
have been ın operation for five veais or more, and of 
this number 18 have concluded more than ten years 
of woik Three (and possibly four) new fellowships will 
begm operation dunmg the early part of the present 
fiscal year, as soon as laboratory space 15 available 

According to the report, noteworthy results have 
developed from the following fellowships arr pollu- 
tion, by-product coke, face brick, fertiliser, heat- 
insulation, 10dime, nitrogenous resins, ogame syn- 
thesis, refractories, sleep, and utensil Twelve fellow- 
ships completed their research progiammes, namely 
chrome ore, insulating lumber, Portland cement, 
composite glass, yeast, inhibitor, steel treatment, 
rock products, roofing, fatty acids (uses), oxygen, and 
face brick Thirteen new fellowships were added to 
the Institute's roll during the fiscal year, as follows 
safety fuse, plastic composition, bread, cottonseed 
products, hydro-engmeermg, abrasives, newsprint, 


fattv acids (synthesis), shoes, optical glass, com- 
modity standards, and tyre bead 

The Department ot Research in Pure Chemistry 
had a productive year and two tellows were added to 
the staff Twenty-two investigational reports have 
been published smee the establishment of this depart- 
ment in 1924 Among the subjects that are recen mg 
research attention are the chemistry of marme plants, 
cherry gum, gum arabic and quince-seed mucilage, 
and the properties of the sugar acids 

The publications by members of the Institute during 
the calendar year 1930 meluded 1 book, 5 bulletins, 
45 research reports, and 44 othei papers Sixteen 
US patents and 13 foreign patents were issued to 
fellowship incumbents The total contmbutions to 
the literature for the 19 years ended Jan 1, 1931, have 
been as follows 16 books, 101 bulletins, 573 research 
reports, 893 other articles, and 423 US patents 
These publications are listed in the Institute's Biblio- 
graphic Bulletin No 2 and its four supplements 

The commencement of the construction of the In- 
stitute’s new home 15 referred to as the most important 
event during the vear covered by the report Early 
in May 1930 it was decided that, as the present two 
buildings of the institution are inadequate for the 
immediate and future needs of its departments and 
industrial fellowships, a eommodious modern stiuc- 
ture would be built at the corner of Fifth and Belle- 
fleld Avenues, Pittsburgh The excavating work, 
which was begun on Nov 5, was finished in March 
and the foundation 1s now being constructed 

The new building, which will be completed in about 
two vear», will enable the Institute to expand greatly 
its research facilities and activities in both pure and 
applied acience The structure, which will be m the 
lonie style, will be built ot granite and Indiana hme- 
stone, it will be plam but massive, and will be sur- 
rounded by 62 monohthie columns The proportions 
of the building will be approximately 300 ft by 275 
ft , and there will be eight working floors 


Hydrography of Polar Seas. 


[5 the journal of the International Council for the 

Exploration of the Ses, foi December 1930 
(Journal du Conseil, vol 5 No 3, p 329), E Kreps 
and N Verjbinskava of the Murman Marine HBio- 
logical Station describe the results obtained on cruises 
made in the months of March, May, September, 
and December along the meridians 33° 30° E and 
38° E from the Murman shore to the ice margin 
Tho waters showed the typical cycle of the utilisation 
of phosphates and nitrates by the phytoplankton m 
the spring and summer months and their regeneration 
in the winter The phytoplankton was, in this re- 
search, estimated by centrifuging an aliquot part of 
sea water, dissolving the contained diatoms in alcohol, 
and determining the amount of chlorophyll present 
spectro-photometrically 

The region under survey 1s invaded by branches of 
the North Cape current ot warm Atlantic drift water, 
the southernmost branch being the Murman current, 
and the Franz-Joseph branch bemg m the north 
An interesting difference between tho cycle of events 
in the cold polar waters and that in the warmer 
Atlantic water was brought out In May, in the 
cold Arctie waters, an outburst of diatom flowering 
had already taken place and the surface waters down 
to 25 meties showed a decrease 1n then manurial salt 
content, the Atlantic water, however, showed. little 
difference in its content of these salts from the sur- 
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face to the bottom and there was as yet no sign of 
diatom growth In September, there was httle 
difference between the Arctic and Atlantie waters, 
the surface layers all bemg depleted ın phosphate 
and nitrate and the deeper layers rich, but the con- 
ditions of phytoplankton production were reversed, 
the Atlantic surface waters being now rich in chloro- 
phvll and the Arctic waters very pool 

It thus seems that the outburst of phytoplankton 
in the Atlantic water takes place later than in the 
Arctic waters The actual reasons for this afford 
an interesting problem In winter, complete vertical 
mixing had taken place and the phosphates and 
nitrates had been enriched from the surface down- 
wards In 1930, observations made between March 28 
and April 11 showed no sign ot the vernal outburst in 
the Aretie Waters 

With reference to the relative richness m nutrient 
salts, the inshore waters were the poorest, the Arctic 

zater» the riehest, the Atlantic water being not so 
rich as the cold The maximum wintei values for 
phosphates were 1n the neighbourhood of 50-60 mgm 
P,O; per cubic metre In the same journal ıt 1s also 
interesting to read of phosphate estimations made 
in southern polar seas by Johan T Ruud (wd, 
p 347), here in places in the Weddell Sea the read- 
ing. run up to 150 mgm P,O; per cubie metie at 
the surface 
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University and Educational Intelligence. 


CAMBRIDGE —An election to the Sheepshanks 
Exhibition for proficiency in astronomy will be held 
in the present term Any member of the University 
under the standing of master of arts or, being a re- 
search student, under the standing of doctor of 
philosophy may be a candidate for the exhibition 
The holder of the exhibition 1s required to engage 1n 
astronomical research. to the satisfaction of the Council 
of Trinity College Candidates are mvited to send in 
their applications, before May 6, to Piof Stratton, 
Gonville and Caius College, stating their qualifications 
and claims and proposed course of astronomical ie- 
search 

The General Board recommends (a) that a uni- 
versity lectureship in pharmacology be established 1n 
the faculty of medicine as from Oct 1, 1930, (b) that 
a university demonstratoiship be established in the 
Department of Experimental Psychology as from 
Oct 1, 1931 

The following Syndicate has been appointed to 
consider the medical courses and examinations of the 
University and their relations to courses and examina- 
tions for the degree of BA — the Vice-Chancellor, 
Prof H R Dean, Mr W Spens, Sir Humphry 
Rolleston, Dr T S Hele, D: E D Adnan, Dr A E 
Clark-Kennedy, Dr L A Borradaide, Prof J T 
Wilson, Prof J Baieioft, Mr H Thirkil, and Mr H 
MeCombie 


EDINBURGH —Members of the University Court» 
Senatus, and General Council and a large body of 
students attended on April 22, in the Old College, a 
memorial service to the late Prof Loram Smith, 
professor of pathology since 1912 and dean of the 
faculty of medicine The service was conducted by 
the dean of the faculty of divinity, Prof Curtis, the 
text was 1ead by the Vice-Chancellor, Sir Thomas 
Holland, and Prof Samuel Alexander, of the Univer- 
sity of Manchester, paid a tribute to the memory of 
Prof Lorrain Smith — Representatives attended from 
the Universities of Belfast, Manchester, Cambridge, 
Glasgow, and Aberdeen 


Lonpon —Keddey Fleteher-War1 Studentships, 
each of the value of £250 a year for three years, have 
been awarded to Mr H W Thompson, for a study of 
the chemistry of the methyl- and the chloro-naphtha- 
hnes, and to Margaret Hil foi the continuation of 
work in progress on the regulation of the ovary, with 
special reference to the pait played by the hormones 
of the anterio pituitary body 








THe fourth biennial conference of the World Federa- 
tion of Education Associations will be held at Denver, 
Colorado, on July 27-Aug 2 Of special interest is 
the health section, which ıs active m promoting the 
health of children through the schools of the workl 
Fuithe1 information concerning the conference can be 
obtained from Miss S L Jean, 200 Fifth Avenue, 
New York 


Aw election will shortly be made to a Bayliss- 
Starling Memorial Scholarship, founded by old students, 
friends, and admurets, 1n commemoration of Sir William 
Bayhss and Prof E H Starhng The scholar will be 
required. to follow a course of study approved by the 
Jodiell professor of physiology at University College, 
London, involving a training m the principles of, 
and methods of iesearch m, physiology and bo- 
chemistry Candidates must send their applications 
to the Secretary of University College not later than 
Friday, May 15 
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A PARTY of representatives of the universities of 
Gieat Britain were the guests of the Prussian Govern- 
ment on Apiil 19, at the State Opera House, Beilin 
The party has been on a tour of investigation of the 
German university system The tour was orgamsed 
at the instance of the International Relations Com- ' 
mittee of the Association of Univeisity Teachers It 
is the second international tour that has been organ- 
ised, the first having been to France in 1930 The 
objects in view are to collect data for a comparative 
study of university systems and to promote contact 
and co-operation between academic circles in Great 
Britain and other countries Visits to Switzerland 
and the United States of America are 1n contemplation 
Both in France and in Germany these visits have 
aroused wide and intense inteiest among education 
authorities, who have received the parties with the 
gieatest cordiality and have offered the fullest facilities 
for inquiry into every aspect of their activities There 
can be httle doubt that m publishing detailed reports 
of these investigations, the Association of University 
Teachers 1s performing an ymportant service both to the 
cause of higher education, especially in regard to univer- 
sity development, and ın furthe1ing international under- 
standing and goodwill, and that ıt may eventually 
result in the establishment of some permanent scheme 
of co-operation on the part of the universities of the 
world, which may create a forum for the discussion 
of their common problems The Report on the Fiench 
University System, based on the 1930 visit to France, 
may be obtained from Prof R Douglas Laurie, 
honoraiy general secretary of the Association of 
University Teachers, University College, Aberystwyth 
(6d ) 





Birthdays and Research Centres. 


May 3, 1892 —Prof G P THomson, F RS, professor 
of physics 1n the Imperial College of Science and 
Technology 

An attempt is bemmg made by several workers at 

the Imperial College to use the phenomenon of electron 
diffraction as a tool to study the nature of surface 
layers, particularly those formed in the corrosion of 
metals It has been proved that cathode 1ays, when 
reflected from a crystalline or microcrystalline surface 
of known structure, form a diffraction pattern which 
depends on the crystal structure just hke the pattern 
formed by X-rays Conversely, the pattern gives m- 
formation about an unknown structure The advan- 
tage of using electrons mstead of X-rays is that the 
former only penetrate a few molecules deep, and so 
give information about the surface layer without 
confusion by the bulk of the solid 


May 7, 1886 - -Prof H HazgTrRIDGE, F R S , professor 
of physiology at St Bartholomew’s Hospital 
Medical College, London 

In conjunction with Dr Ranyard West, I have 
been engaged on an investigation of certain aspects 
of muscular tone We have found that tetany, 
produced in animals by the 1emoval of the para- 
thyroid glands, may be temporarily ieleved by the 
administration of the drug curare Before giving 
the curare, an animal may be lying on its side with 
its limb muscles in tome contraction, about half an 
hour afte: giving the curare, the animal may be 
running or eating in apparent normal health 

Since curare 1s used as an arrow-head poison, 
for producing paralysis and death, this ‘cure’ of 
tetany 1s a very unexpected phenomerion We are 
investigating the matter further, as we hope 1t may 
throw light not only on the mode of action of curare, 
but also on the nature of tetany 
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Societies and Academtes. 


LONDON 


Geological Society, Apml 1 —Bernard Smith The 
glacier-lakes of Eskdale, Miterdale, and Wasdale, 
Cumberland, and the retreat of the 1ce during the 
"Mam Glaciation’ From a review of the available 
evidence m the north-west of England 1$ 1s concluded 
that the Great Ice Age 1n Cumberland and the Irish 
Sea basin comprised at least three main episodes 
This paper ıs confined chiefly to the second—that of 
the “Mam Glaciation’ The withdrawal of the com- 
bmed Insh Sea and Lake District ice towards the close 
of this episode 1s discussed, and 1t 1s concluded that the 
spht between the two ice-sheets progressed north- 
wards, Irish Sea ice tending to shrink on one hand 
towards the sea-basin westward and north-westward, 
whilst the Lake District 1ce—breakmg up into tongues 
or local glaciers—tended to shrink north-eastward and 
eastward The stages in the formation of the lakes 
and their deposits are described, and the positions of 
the 1ce-fronts at different times are indicated Of the 
deposits, special reference 1s drawn to beaches, especi- 
ally those frmging islands, to normal lake-deltas, and 
to a variety referred to as ' scale-deltas' —Rev Joseph 
Fowler The‘ one-hundred foot ’ raised beach between 
Arundel and Chichester Prestwich, in 1858, assumed 
that the 15-foot raised beach at Brighton ıs represented 
by the 100-foot raised beach west of Arundel Clement 
Reid seems to accept this identification There 1s, 
however, no proof, either of (1) any differential move- 
ment ın the general process of elevation, or (2) a fault 
between the two series that might account for the 
discrepancy ın levels Moreover, the ‘rounded 
shingle’, cited by Prestwich as connecting the two 
series of marme material is almost certainly of 
Tertiary age It seems safer to assume the presence 
of two stages of raised beach—a ‘100-foot’ and a 
‘15-foot ’ beach Clement Reid appears really to sup- 
port this view when he ıs considering the different 
ages of the Selsey deposits So also, more recently, 
doesH J O White Nevertheless, 16 must be noticed 
that there ıs, apparently, no ascertained example of 
the 100-foot beach east, or of the 15-foot west, of the 
Arun Valley 


Royal Meteorological Society, Apul 15—W D 
Flower An analysis of the cold front over Egypt on 
Mar 7, 1929 The usual autographie records of 
wind, temperature, humidity, and pressure at Helo- 
pols and Ismailia were used, with records of the 
vertical temperature gradient at the latter station 
The cold air advanced in the form of a wedge with 
its nose above the surface of Ismaila, but as a flat 
wedge on the surface at Hehopolis —W H Pick 
A note on the relationship between fog and relative 
humidity The fogs occurrmg at synoptic hours at 
Cardington durmg the years 1929 and 1930 are ex- 
amined and ıt ıs shown that the majority of them 
were accompanied by unsaturated air, as determined 
by readings of the dry and wet bulb thermometers. 
This concurrent occurrence of unsaturated air is 
independent of the intensity of the fog, even the 
majority of the very thick fogs being so accompanied 
-—H Jameson ‘Temperature observations on Adam's 
Peak, Ceylon Observations of temperature made at 
the summit of Adam’s Peak, Ceylon, altitude 7360 feet, 
on twenty-three days in January and February 1930, 
are discussed and compared with simultaneous ob- 
servations at Nuwara Eliya, a valley station at 6170 
feet The mght temperatures showed the normal 
differences between a valley and a peak site Durmg 
the day, however, there was a sharp rise of tempera- 
ture ın the mornmg, lasting until about 11 am, and 
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giving much higher temperatures than might be 
expected at that altitude This was followed by a 
steady fall, until the constant night temperature was 
reached about 6 Pw These day temperatures were 
probably due to mountain winds converging up the 
Peak in the morning, and forming cloud over ıt before 
midday —S P Wiltshire The correlation of weather 
conditions with outbreaks of potato blight The 
present vestigation has been carried out to see 1f the 
correlation established by Dutch workers between the 
weather and blight outbreaks holds good in England, 
and the results obtamed indicate that while the 
requisite conditions occur more or less regularly before 
outbreaks, such conditions are not invariably followed 
by attacks of the disease The fact that outbreaks do 
not usually occur without the weather requirements 
being fulfilled, though negative m character, appears 
to be of value m practice, and m the intensive seed 
potato growing area of Friesland, where as many as 
ten sprays may be applied m a year, the service has 
enabled the grower to wait with some degree of safety 
for appropriate weather conditions before spraying 


PARIS 


Academy of Sciences, Mar 16 —L Cayeux The 
epigenic origm of the Jurassic dolomites of the 
Pyrenees The formation of these dolomites is a 
ease of the general problem of the dolomutisation 
of a lmestone—H Vincent and L Velluz The 
eryptotoxie properties of the halogen substituted 
oxybenzoic acids The results of a systematic 
study of the cryptotoxic properties of the chlorine, 
bromine, and iodme derivations of salicylic acid 
Salicylic acid 1s from two to three times as active 
as 1ts isomers, and sodium duodosalicylate possesses 
280 times the cryptotoxic activity of sodium salicyl- 
ate it also possesses antiseptic properties —C de 
La Vallee Poussin Some extensions of the method 
of balayage of Pomearé and on the problem of Dirich- 
let —E Mathias The existence or non-existence 
of lightning en chapelet —Thomas Hunt Morgan 
was elected correspondant for the Section of Anatomy 
and Zoology —Arnaud Denjoy Riemann’s hypo- 
thesis on the distribution of the zeros of £(s), related 
to the theory of probabilities——Paul Lévy Some 
theorems on enumerable probabilities —G Pfeiffer 
The construction of the general operator permuting 
the intervals of a linear and homogeneous partial 
differential equation of the first order —E Kog- 
betliantz The summabulity (C, 8) of developments 
according to Hermite polynomials —Henri Mineur 
The dynamics of variable masses according to the 
laws of Newton and of Emstein —Mme E Chandon 
The mean depth of & canal ealeulated by means 
of the harmonic constants of two stations —E 
Fichot- Remarks on the preceding communication 
—L  Brilouin —Elasticity, thermal agitation, and 
fusion of solids —Paul Ansiau The realisation of a 
mercury vapour pump Description of construction, 
with a diagram, mode of working, and performance 
of a mercury vapour pump —Pierre Auger and 
Mlle Thérése Meyer ‘The directions of emission of 
photoelectrons Experiments have been carried out 
with the Ka radiation of uranium, and the results 
compared with calculations based on Sommerfeld’s 
theory —Mlle M  Chenot The phenomena of 
propagation m ionised gases by discharges of very 
high frequency.— Constantin Salceanu The magnetic 
rotatory polarisation of some higher homologues of 
the organic fatty acids The acids studied were 
decanoic, laure, myristic, palmitic, and stearic. 
Perkin’s rule ıs only true as a first approximation, 
as systematic differences appear for the higher terms 
—Pierre Montagne ‘The application of a square 
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diagram to the representation and calculation of the 
equilibrium in the water gas reaction —R Wurmser 
and J Geloso The oxido-reduction potential of 
solutions of glucose —L Bull and Mile Suzanne 
Veil The kinetic study of Laesegang's rings — 
Picon Pure cerium sulphide — Sterba's method, the 
interaction of cerium oxide and hydrogen sulphide 
at a high temperature, gives a product free from 
oxygen provided the temperature ıs 1500°-1600° C 
At 1000? C the sulphide still contains 2 per cent of 
oxygen The pure sulphide melts at 2200? C. and 
is stable at the melting pomt The reaction with 
carbon dioxide at 700? C 1s unusual, Ce,8, +4C0, 
= 2CeO, +4C0 +3S —M  Bourguel The formation 
of an intermediate form m an acetylene transposition 
The prolonged action of sodium amide at 60°-70° C 
upon C,H; C=C CH, gives a sodium derivative, 
from which treatment with dilute acid gives C,H, 
CH, C=CH and an isomer which does not react 
with ammoniacal cuprous chloride This isomer ab- 
sorbs oxygen giving C,H; CO CO CH,, and its com- 
position is undetermined—Henr:1 Termier The 
discordances of the meso- and cenozo1c series in 
Central Morocco and the Middle Atlas —L Eblé and 
J Itte The values of the magnetic elements at the 
Val-Joyeux station (Seime-et-Oise) on Jan 1, 1931 
The only special pomt is the clear inerease in the 
vertical component This has now the same value 
as it had on Jan 1, 1911, after having undergone in 
the twenty-year mterval an oscillation characterised 
by a relative maximum in 1918 and two mmma in 
1915 and 1926 —N P. Pentcheff The proportion of 
krypton and xenon in some Bulgarian natural gases 
The spectrophotometric method of Moureu and 
Lepape was used in these determinations The 
results are m agreement with the astrophysical 
theory of Moureu and Lepape —Kalé Contribution 
to the morphological study of the stem of Treticum 
vulgare —P Vignon The teeth of the labrum of 
certam gasteropods with turbinated shell, and the 
relations which they may develop with the varices — 
Mlle Odette Tuzet The parabasal apparatus and 
the dietyosomes ın Remera swnulans and Hymen- 
acidon sanguinea —Maurice Piettre and Boris Celan 

The róle of the different cellular elements in the 
mobilisation of the lıpoids in the mammary gland, 
Donné’s corpuscle —Maurice Lecamp | Experimental 
duplications of the posterior limbs in the toad Alytes 
obstetricans —Ch Joyeux and J Pieri. The hiber- 
nation of the virus of Mediterranean exanthematic 
fever It is proved that Rhipicephalus sanguineus 
can harbour the virus of this fever during the winter, 
or for at least the first part of the winter There are 
indications that the virus is attenuated by this hiber- 
nation 

GENEVA 


Society of Physics and Natural History, Nov 20 — 
Arnold Pictet The existence of two markings m 
guinea-pigs, one dominant, the other recessive In 
guinea-pigs, the marking of the body 1s dommant in 
the monohybrid of umform coloration, whilst the 
marking of the extremities ıs simply recessive ‘These 
two monohybrid systems fit mto each other to form 
a dihybrid system, so that the heredity relations 
between the uniform fur and the two kinds of markings 
are governed by a double pair of mheritance factors — 
E Bovier The ammonites of the upper Smemurian 
of Champfromuer (French Jura) The author gives a 
list of the ammonites from the Lias which he has 
collected at Champfromier Fiom these the presence 
of the three followmg Oppel zones ıs inferred Echo- 
ceras raricostatum zone, Oxynoticeras oaynotum zone, 
and Asteroceras obtusum zone He then points out 
the differences observed between the sections of 
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British authors and his results, as well as the shght 
value to be attached to the stratigraphy ın ‘ hemere ’ 
of the late S S Buckman —Henry Goudet The 
optical activity of certain anthracene derivatives 
By the reduction of benzyloxanthrone-8-carboxylic 
acid ([a]p?? = — 71 6°) an optically mactive y-benzyl- 
anthracene-8-carboxyhe acid is obtained Thuis fact 
tends to prove the non-existence of a medial linkage 
between the atoms of carbon 9 and 10 of the anthra- 
cene Its value as a crucial test, however, 1s dimmuished 
by the fact that the mactivity of the y-benzyl- 
anthracene-f-carboxylic acid thus obtamed might 
not be due to the constitution of the acid itself, but 
to a 1acemisation produced durmg the reduction — 
R Wavre The axes connected with a fluid and 
erlteria of stabihty The author shows at the start 
that the central axes of mertia and the axes connected 
to the equivalent solids must be distinguished He 
then points out a general criterion of stabihty of a 
relative equilibrium, from which he deduces as par- 
ticular cases the criteria of Pomecaré and Kelvin. ‘This 
general method will be developed m a work on the 
whole question —G Tiercy The dimensions of the 
terrestrial spheroid The author notes that the value 
for the terrestrial flattening, 1/294, takes account, to 
the second approximation, of all known measurements, 
whether geodetic, precessional or of the meansuperficial 
density of the earth The author adopts this value 
although the geodetic mstitutes admit others, about 
1/297 Taking all known measurements into account, 
he derives the following values for the axes of the 
terrestrial spheroid , 


Semi-major axis =6378 250 kilometres 
Semi-minor axis —6356 555 kilometres 


Dec 4—Jean Weiglé The work of removing elec- 
trons The work which must be supplied to tear off an 
electron from a metal 1s due, at least in part, to the 
electrostatic attraction of the metal on this electron 
This problem ıs treated by the method of images and 
the force thus calculated 1s called the force of the 1mage 
The author has studied these forces when the metal 
is surrounded (1) by an infinite dielectric, and (2) by 
a dielectric layer He has also considered the theory 
of mages ın dielectrics from a general pomt of view 
These theoretical results may be submitted to various 
experimental proofs suggested by the author —Paul 
Rossier The index of absolute colour and stellar 
statistics This study comprises the calculation of 
the difference, visual magnitude of a star mmus the 
bolometric magnitude properties of the minimum 
of the difference The application to the eye appears 
to be fairly exact, especially for hot stars The pro- 
portion of hot stars 1s higher than that given by visual 
observations A difficulty in Russell’s evolution 
theory is thus elimmated —Charles Jung ‘The 
albumm and globulm of the blood serum ‘The 
author's experiments appear to piove that precipita- 
tion by sodium sulphate in solution gradually ım- 
creasing 1n concentration gives globulins in which the 
nitrogen percentage also increases The fraction pre- 
cipitated with the proportion 21 5 per cent differs 
little from that precipitated by carbon dioxide, 
according to the technique employed The average 
nitrogen percentage of the total globulms 1s 14 8 per 
cent, which would lead to the factor 6 75 when deter- 
miming by nitrogen, admittmg that the proportion 
of englobulin and the pseudo-globulins varies but 
shghtly —E Galfre The study of some electro- 
chemical phenomena in metallic osteosynthesis As 
a result of various researches on osteosynthesis, the 
author has arrived at the conception that ıt 1s electro- 
lytic phenomena which preponderate m operating 
feles Working with various pieces of prothesis 
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fixed 1n the bone, he has measured very substantial 
potential differences, varying between 150 and 350 
milhvolts The conductivity of bone ıs fairly high 
On the other hand, muicro-determinations of the 
calcium set free by the presence of plates show figures 
of the order of 5 mgm in 8 days This proves the 
danger of couples ‘These couples do not even require 
a bimetallic material, but may be produced with a 
single metal 


Official Publications Received. 


BRITISH 


Tanganytha Territory Department of Agriculture Annual Report 
1929-30 Part1 Agricultural Administration and Progress Pp u+ 
87 2s Part 2 Agricultural Investigation Pp u+49 2s (Dares 
Salaam Government Printer ) 

Geological Survey Department Tanganyiha Territory Short Paper 
No 7 Notes on the Mineral Deposits ın the Newala-Lindi Area By 
G M Stockley , with Petrological and Mineralogical Notes on certain 
Associated Rocks, by Fiank Oates Pp 1434 (Dar es Salaam 
Government Printer ) 

Memoirs of the Geological Survey of India  Paleontologia Indica 
New Series, Vol 11 Revisions of Indian Fossil Plants Part 2 
Coniferales (b Petrifactions) By Dr B Sahni Pp 47 124-+plates 
715 (Calcutta Government of India Central Publication Branch ) 
7 o rupees, 12s 

Transactions of the Geological Society of South Africa Vol 33, 
January to December 1930 Pp iv+134+3 plates 42s Proceedings 
of the Geological Society of South Africa [containing the Minutes of 
Meetings and the Discussions on Papers read during 1930 To accom 
pany Vol 33 of the Transactions Pp nilxvi (Johannesburg) 

Southern Rhodesia Report of the Director, Geological Survey, for 
the Year 1930 Pp 18 (Salisbury } 

Union of South Africa Department of Agriculture Science Bulletin 
No 93 Prickly Pear and its Eradication By C R van der Merwe 
(Division of Chemistry, Series No 107) Pp 32 (Pretoria Govern- 
ment Printing Office) 3d 

Southern Rhodesia Geological Suryey BulletinNo 10 The Geology 
of the Country West of Mount Darwin By B Lightfootand R Tyndale- 
Biseoe Pp 54+6 plates (Salisbury ) 2s 9d 

The Annual Report of the Visitors of the Royal Institution of Great 
Britain for the Year ending December 31st, 1930 Pp 21 (London ) 

Transactions and Proceedings of the Perthshire Society of Natural 
Science Vol 9, Part 1, 1929-30 Pp 34+.1:+11 plates (Perth ) 


FOREIGN 


US Department of Commerce Coast and Geodetic Survey Special 
Publication No 172 First-Order Leveling in New Jersey By Howard 
S Rappleye Pp 35+2plates (Washington, DO Government Printing 
Ofhce) 10 cents 

Field Museum of Natural History Report Series, Vol S, No 2 
Annual Report of the Director to the Board of Trustees for the Year 
1930 (Publication 287 ) Pp 207 522-4-plates 21 40 (Chicago ) 

Bulletin of the American Museum of Natural History Vol 59, Art 6 
Metacheiromys and the Edentata By George Gaylord Simpson Pp 
295 881 (New York City ) 

Review of Legal Education in the United States and Canada for the 
Year 1930 By Alfred Z Reed Pp ni--67 (New York The Carnegie 
Foundation for the Advancement of Teaching ) Free 

Cornell University Agricultural Experiment Station Bulletin 515 
Some Shade Tree Pests and their Control By Glenn W Hermck Pp 
26 (Ithaca, N Y) 


CATALOGUES 


d ooa in Photography Pp 12 (London Burroughs Wellcome 
and Co 
Memorandum on the Hilger Interferometers 
Adam Hilger, Ltd ) 
The Nickel Bulletin 
Mond Nickel Co , Ltd ) 
Leitz Large Metallographic Microscope MM Pp. 28 Leitz Work 
shop Material Testing Microscope Pp 12 Leitz Appliances for the 
Preparation of Metallurgical Specimens Pp 8 (London E Leitz ) 
A Catalogue of Book Bargains (No 526) Pp 16 (London Wilham 
Glaisher, Ltd ) 


Pp 14 
Pp 93124 (London The 


(London 
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Diary of Societies. 


FRIDAY, May 1 


Crramic Society (Building Materials Section) (at Imperial College of 
Science and Technology), at 1030 A x —M Barrett Night Architec- 
ture —W A McIntyre Durability of Terra Cotta with Particular 
Reference to the Filling of Blochs —M Barrett Stock Terra Cotta — 
M Barrett Metallised Terra Cotta —At 230—E R F Cole hiln 
Products in Architecture —G Haworth Informal Talk on Modern 
Machinery Used in Three Processes of Brick making, « e. Serm-plastie, 
Stil plastic, and Plastic Wire Cut —W Emery Notes on the Finng 
of a Blue Brick Oven 
Roya. Sociery or MEDICINE (Otology Section) (Annual General Meet 
ing), at 10 30 à x —Dr Sehmaltz The Physical Phenomena Occurring 
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in the Semi-circular Canals during Rotatory and Thermic Stimulation 
—Dr H W Barber Eruptions Involving the External Auditor) 
Meatus —Discussion Nou-mahgnant Diseases of the External Ear 
and Auditory Meatus 

ROYAL ASTRONOMICAL Society (Geophysical Discussion), at 4 30 —Dr 
G M B Dobson Variations and Distribution of Atmospheric Ozone 

Roya. Society or MEDICINE (Laryngology Section) (Annual General 
Meeting) at 4 30 —Prof G Portmann A Big Tumour of the Deep 
Regions of the Face Removed by Operation, with Cure —Dr A 
Brown Kelly, Dr D R Paterson, and others Discussion on Obstruc- 
tion at the Upper End of the (Esophagus (Excluding Pharyngeal 
Diverticula) 

PnHvsicAL Society (at Imperial College of Science), at 5 —Prof J E 
Lennard Jones Cohesion (Lecture) 

ROYAL INSTITUTION OF GREAT BRITAIN, at 5 —Annual Meeting 

ROYAL SANITARY Institute (at Town Hall, Batley), at 5 —Councillor 
H Crothers and Councillor H S Houldsworth Housing, with 
Special Reference to the Housing Act, 1930, from the Aspect of à 
Town Councillor —Dr T Gibson and H Hornby Housing, with 
Special Reference to the Housing Act, 1930, from the Administrative 
Standpoint 

NATIONAL INSTITUTE OF INDUSTRIAL PsycHoLocy (at Royal Society of 
Arts) at 6 —Miss S Bevington The Causes of Juvenile Drifting — 
A H Seymour Personnel Work 1n Modern Industry 

INSTITUTION OF ELECTRICAL ENGINEERS (Meter and Instrument Section), 
at 7 —Prof W M Jhornton Hugh Voltage Precision Measurements 
(Lecture) 

INSTITUTION OF MECHANICAL ENxGINFERS (Informal Meetirg) at 7 —J 
Harrison and others Discussion on Selling Engineering Products 

GEOLOGISTS’ ASSOCIATION (in Architectural Theatre, University College), 
at 30 —Prof P G H Boswell The Glacial Deposit of East Anglia, 
with Especial Reference to the Industries of Early Man 

Roya. Society or MEpICINE (Anssthetics Section), at 8 30 —Annual 
General Meeting 

ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —Prof D'Arcy W Thompson 
Charlotte Bronte in Brussels 


» SATURDAY, May 2 


ROYAL SANITARY INSTITUTE (at Town Hall, Batley), at 10 a m —Major 
D S Rabaglati and others  Diseussion on The Practical Value of 
Meat Inspection 

INSTITUTION OF MUNICIPAL AND County ENaiNEERS (Eastern District 
Meeting) (at Chelmsford), at 11 30 A M 

INSTITUTION OF ELECTRICAL ENGINFERS (Meter and Instrument Section) 
(at Cambridge) 


MONDAY, May 4 


ROYAL SOCIETY or EDINBURGH, at 430 —L R Cox A Contribution to 
the Molluscan Fauna of the Laki and Basal Khirthar Groups of the 
Indian Eocene —Dr H Boschma On the Identity of Sacculina 
triangular: and Sacculina vnflata —Dr S Willams An Analysis of 
the Vegetative Organs of Selaginella grandis, Moore, together with 
some Observations on Abnormalities and Experimental Results —Prof 
L M Mine-Thomson On the Operational Solution of the Homo 
geneous Linear Equation of Finite Differences by Generalised Con- 
tinued Fractions --Dr A O Aitken Further Numerical Studies in 
Algebraic Equations and Matrices —Dr D Mehsyn Electromagnetic 
Phenomena in a Uniform Gravitational Field 

VicroRiA Institute (at Central Buildings, Westminster), at 4 30 —Rev 
A H Finn Types in Scripture 

ROYAL INSTITUTION OF GREAT BRITAIN, at 5 —General Meeting 

ROYAL COLLEGE OF SURGEONS OF ENGLAND, at 5—Sir Arthur Keith 
Human Monsters and Malformations (1) The Light which Experi 
mental Embryolozy has thrown on Monstrous Births 

SOCIETY oF ENGINEERS (at Geological Society), at 6 —À M A Struben 
Hoof Dams 

BRITISH PSYCHOLOGICAL SocieTy (Education Section) (at London Day 
Training College), at 6 —Miss M Mactaggart Four Cases Illustrat 
ing the Technique of Remedial Teaching 

Socrery or CHEMICAL Inpustry (London Section) (Annual General 
Meeting) (at Chemical Society), at 8 —Prof W A Bone The Con- 
stitution of Coal 

ROYAL GEOGRAPHICAL Society, at $30 —C P Skrine The Highlands 
of Persian Baluchistan 


TUESDAY, May 5 


Roya Socrzty or ARTS (Dominions and Colonies Section), at 4 30 —&Rir 
Arthur W Hill Recent Research Work in South and East Africa 

Royal Society or MEDICINE (Orthopedics Section), at 5 30 —Annual 
General Meeting 

INSTITUTION OF CIVIL ENGINEERS, at 6—Sir Thomas Stanton James 
Forrest Lecture 

ROYAL ANTHROPOLOGICAL INSTITUTE, at 8 30 —W P Rowe Maori Art 


{RWEDNESDAY, May 6 


INSTITUTION OF MUNICIPAL AND County Enoiveers (Free State District 
Meeting) (at 35 Dawson Street, Dublin), at 10 30 A 3 

Roya. Soorery or Mepicine (History of Medicine Section) (Annual 
General Meeting), at 5 —Dr G O Peachey Thomas Trapham, 
Cromvell’s Surgeon, and others 

RovAL COLLEGE OF SURGEONS Or EnGLAND, at 5—Sir Arthur Keith 
Human Monsters and Malformations (2) Monsters which result from 
an Imperfect Separation of Twin Embryos A Review of the Various 
Types which are thus produced 

GEOLOGICAL SocIETY oF Lonpon, at 5 30 —Dr C A Matley The Geology 
of the Country around Mynydd Rhiw and Sarn, South Western Lleyn 
(Carnarvonshire) —Dr XE Greenly and Prof P G H Boswell An 
Ordovician Grit from Anglesey, with its Bearing on Paleogeography 
and upon the Tectonics of the Mona Complex 
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INSTITUTION oF ELECTRICAL ENGINEERS (Wireless Section), at 6 —C O 
Browne and others Informal Discussion on Technical Problems in 
Connexion with Television = 

SOCIETY OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS (at 
Chemical Society), at8 —E J Guild Demonstration ofa New Develop- 
ment in Filter Papers —A J Amos and Dr D W Kent Jones The 
* Rope ' Spore Content of Flour and its Sigmfcance—D:1 W R 
Schoellerand H W Webb The Separation of Tin from Tantalum and 
Nioblum —N L Allport A New Method for Detecting Decomposi 
tion Products in Anesthetic Chloroform —J N Rakshit Contamina- 
tions 1n Morphine deposited in the British Pharmacoporia Process for 
the Analysis of Opium 

Rovan Society or Arts, at 8 —Major Genl Sir Fabian Ware The 
Preservation of the Country side 

INSTITUTE OF METALS (at Institution of Mechanical Engineers), at 8 — 
ij E Woodhouse Progress of Power Production (Annual May 

Joc ure) 

RovaAL Sociery or MEDICINE (Surgery Section) (Annual General Meet 
ing) at 8 30 —A J Walton, G Gordon-Taylor, and others Discussion 
on The Surgical Treatment of Simple Ulcers of the Body of the 
Stomach 

RovAr MicRoscoPICAL Socirty (Biological Section) (at House of B M A) 


THURSDAY, May 7 


INSTITUTION OF MUNICIPAL AND CocNTY ENGINEERS (Free State District 
Meeting) (at 35 Dawson Stieet, Dublin), at 10 30 a «1 

RovAL DusLIN Society (at Balls Bridge, Dublin), at 2 —R Borlase 
Matthews Electricity on the Farm 

RovAL Society, at 4—Election of Fellows —At 4 30 ——M D Waller 
(a) The Measurement of Actinic Erythema produced by Ultra-violet 
Radiation with special reference to the Latent Time, (b) The Relation 
between Energy Doses of Ultra violet Radiation and Actinic Erythema 
produced —J W Tudor Thomas On the Relation of Sensitiveness in 
Corneal Grafts in Rabbits —G E Briggs and A H K Petrie 
Respiration as a Factor in the [onic Equilibria between Plant Tissues 
and External Solutions 

Cuar p S8trupy Socrety (at Royal Sanitary Institute), at 6 —Miss E 
Stevinson The Nursery School —Mrs Jessie White The Nursery Class 
as 16 might be 

CHEMICAL Society, at 8 —Miss R E J Marler and E E Turner 
Orientation Effects in the Diphenyl Series Part IX The Nitration 
of 4 chloro 4'-fluoro- and 4 bromo 4' fluorodiphenyl 

ROYAL SocrgTY or MEDICINE (Tropical Diseases and Parasitology Section), 
at $8 —Annual General Meeting 


FRIDAY, May 8 


ROYAL ASTRONOMICAL Socrety, at 5 —Prof W de Sitter 
Satellites (George Darwin Lecture) 

Royau CoLL&GE oF SURGEONS OF ENGLAND, at 5 —Sir Arthur Keith 
Human Monsters and Malformations (3) Tumour hke Formations 
which appear to represent the Inclusion of one Twin within the Body 
of Another 

MALACOLOGICAL SOCIETY OF LONDON (at Linnean Society), at 6 

INSTITUTION OF ELECTRICAL ENGINEERS (London Students’ Section), at 
615—M G Holmes and L F Salter The Development of the 
London Automatic Telephone System 

ROYAL INSTITUTION OF GREAT Britain, at 9 —Dr G W C Kaye The 
Measurement of Noise 

INSTITUTION OF ELECTRICAL ENGINEERS (Scottish Centre) (at Forrester's 
Hall, Dundee) —Prof W Cramp The Birth of Electrical Engineering 
(Faraday Lecture) 


Jupiter's 


PUBLIC LECTURES, 


FRIDAY, May 1 


UNIVERSITY COLLEGE, LONDON, at 5 —Prof B Ashmole 


Histoiy of 
Ancient Sculpture 


MONDAY, May 4 


UNIVERSITY COLLEGE, LONDON, at 2—Prof E O Sisson Some Move 
ments in Higher Education in the United States 

LONDON SCHOOL or HYGIENE AND TROPICAL MEDICINE (Public Health 
Division), at 5-—Sir George Newman The Rise of Preventive Medicine 
(Heath Clark Lectures) (1) 

IMPERIAL CoLLFGE OF SCIENCE AND TkCHNOLOGY—RoyYAL COIIFGE OF 
SCIENCE, at 5 30 —Sir Arthur Smith Woodward Modern Progress in 
Vertebrate Paleontology (Huxley Memorial Lecture) 

Kiwa's CoLLEGE, Lonpon, at 530 —Dr V Cofman  Buophysical 
Chemistry of Colloids and Protoplasm (Succeeding Lectures on May 
11 and 18 ) 

WESTMINSTER HOSPITAL MEDICAL ScHooL, at 5 80 —Dr M Cheval The 
Trestment of Malignant Tumours by Radium placed at a Distance 
(Succeeding Lecture on May 5 ) 


TUESDAY, May 5 


LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE (Public Health 
Division), at 2 —Dr C F White Port Work 

Lowpon ScHooL or Econonics, at 5 — Prof L Hogben Some Aspects of 
Human Inheritance (2) The Race Concept 

LONDON SCHOOL or HYaiENE AMD TROPICAL MEDICINE (Public Health 
Division), at 5 —Sir George Newman The Rise of Pieventive Medicine 
(Heath Clark Lectures) (2) 

INSTITUTE OF PATHOLOGY AND THERAPEUTIC RESEARCH, ST Mary's 
HosPITAL, PADDINGTON, at 5 —Sir Almroth E Wright The Organisa- 
tion and Methods of Medical Research 

GRESHAM COLLEGE, at 6 —A R Hinks Astionomy m Twelve Chapters 
a 2) T of Recent Advances (Succeeding Lectures on May 6, 7, 
and 8 
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WEDNESDAY, Max 6 


Lonpon ScHuoonL or EcoNowrcs, at 5 —Prof E A iWestermarck Pagan 
ae in Muhammadan Culture (Succeeding Lectures on May 7 
and S 

Homer Bt HOOL OF HYGIENE AND TropicaAL Mepicinr (Public Health 
Division), at 5 —Sir George Newman The Rise of Preventive Medicine 
(Heath Clark Lectures) (3) 

Kina’s COLLEGE, LoxpoN, at 5 30—Lt Genl Sir George F MeMunn 
The North-West Frontier of India 


THURSDAY, May T 


Lonpow SCHOOL or HYGIENE AND TRoPICAL MED‘CINE (Public Health 
Division), at 5 —Sir George Newman ‘The Rise of Preventive Medicine 
(Heath Clark Lectures) (4) 

81 Tuowas's HosPiTAL MEDICAL SCHOOL, at 5 —Prof S J Cowell 
Med cal Aspects of Nutrition (Succeeding Lectures on May 14, 21, 28, 
June 4 and 11 ) 

UNIVERSITY ConLkGr, Lonpon, at 5 —Dr R J Lythgoe Special Sense 
Physiology (Succeeding Lectures on May 14, 21, 28, June 4 and 11 ) 
INSTITUTION OF CIVIL ENGINEERS, at 530—Prof M Jakob Steam 
rere D Europe and in America (Succeeding Lectures on May $, 

14, and 15 

Krnq’s COLLEGE, LONDON, at 530 —Prof W J Dilling The Pharmaco 
logy and Therapeuties of Lead Colloids (Succeeding Lectures on May 
8 and 11) 

FRIDAY, Mav 8 


LONDON ScgoonL or HYGIENE AND TROPICAL MEDICINE (Public Health 
Dision), at9 —Dr J J Buchan Industrial Hygiene The Role of the 
MOH 

LONDON ScuooL or HyoreNE AND Tropic il Mep mF (Pubhe Health 
Division), at 5 —Sir George Newman The Rise of Preventive Medicine 
(Heath Clark Lectures) (5) 


CONFERENCE. 
THURSDAY, Mav 7 


ROTHAMSIED BEAPERIMENTAL STATION, af 11 30 4 x —Conference on The 
Technique of Field Experiments In Chair SirA D Hall 

Dr R A Fisher Prineiples of Plot Experimentation in Relation 
to the Statistical Interpretation of the Results 

Piof R G Stapledon The Technique of Grassland Experiments. 

W H Parker The Technique of Variety Trials 

A H Lewis Multiple Schemes of Field Experiments (A H 
Lewis A D Manson,J Procter) 

T N Hoblyn The Technique of Hortieultural Experiments 

H V Garner Practical Details of Exper mentation on Ordinary 
Commercial Farms 

D J Watson Methods of Estimation of Crop Growth and Yield 


ANNUAL MEETING. 
May 7 AND 8 


IRON AND SrE&EL INSTITUTE (at Institution of Civil Engineers), at 10 A M 
Thursday, May T, at 10 4 M —General Meeting 
Induction of new President, Col Sir Charles Wright, Bart 
Presentation of Bessemer Gold Medal to Sir Harold Carpenter 
Presidential Address 
O Cromberg Production Economy in Iron and Steel Works 
A Robinson The Melting Shop of the Appleby Iron Company, 
Limited 
At 230 —First Report on the Corrosion of Iron and Steel Being a 
Report by a Joint Committee of the Iron and Steel Institute and the 
National Federition of Iron and Steel Manufacturers to the Iron 
and Steel Industrial Researeh Council 
L B Pfeil The Constitution of Scale 
Friday, May 8, at 10 a X —General Meeting 
Announcement of the award of the Andrew Carnegie Research Scholar 
ships for 1931-32 
Announcement of the award of the Carnegie Gold Medal to Di E 
Valenta 
Announcement of the award of the Williams Prize to F Bainbridge 
Dr W Rosenhanand A J Murphy Accelerated Cracking of Mild 
S.eel (Boiler Plate) under Repeated Bending 
H J dough and A J Murphy On the Nature of Defective Lamina- 
tions 1n Wrought Iron Bars and Cham Links 
A L Norbury and E Morgan The Eftect o” Cu1bon and Silicon on 
ti e Growth and Sealing of Grey Cast Iron 
At 230 —V Harbord The Basic Process 
1ts Possibilities ın England 
E C Evans, L Reeve, and M A Vernon Blast Furnace Data and 
their Correlation —Part II 
C O Bannister and W D Jones The Sub Cryszalhne Structure of 
Ferrite 
C H M Jenkinsand H J Tapsell Some Alloys for Use at High 
Temperatures Complex Iron-Nickel Chromium Alloys Pait 
III —The Effect of Composition and Exposure to High Tempera 
tures 


Papers to be presented and discussed by correspondence — 

Sir H C H Carpenter and J M Robertson The Formation of 
Ferrite from Austenite 

J H Chesters and W J Rees Refractory Materials for the Induc- 
tion Furnace 

Dr J Newton Friend and W West The Resistance of Copper-Nickel 
Steels to Sea Action 

E Ohman X Ray Investigations on the Crvstal Structure of 
Hardened Steel 

G Phragmén X-Ray Investigation of Certam Nickel Steels of Low 
Thermal Expansion 


Some Considerations of 
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Mineralogy and Crystallography 
in Cambridge. 


p claims of crystallography to be constituted 
as a separate department in the University 
of Cambridge, mdependent of mineralogy, were 
fully discussed 1n the Senate House on March 10 
The occasion was the discussion of a report by the 
Council of the Senate containing recommendations 
for immediate steps to be taken ın the reorganisa- 
tion of the present Department of Mineralogy, which 
has been under consideration for the last three years 

This ıs the second of two important discussions 
dealing with the problem The first, held on Jan 
28, 1930, dealt with a report by a Syndicate ap- 
pointed in May 1928 to consider the position of 
mineralogy ın the studies of the University This 
discussion and the report of the Syndicate were 
the subject of articles m NATURE of July 13, 1929, 
and March 15, 1930 Taken together, the report 
and the two discussions afford an interesting out- 
hne of the development in Cambridge and the 
possible future scope of the three inter-related sub- 
jects of mineralogy, crystallography, and petrology 

The main problem which confronted the Syndi- 
cate in 1928 was to provide for the adequate de- 
velopment of crystallography on one hand and of 
pure mimeralogy on the other The recommenda- 
tion was to unite petrology (at present taught 1n 
the Department of Geology) with muneralogy, and 
to create two departments, one of orystallography 
and the other of muneralogy-and-petrology, the 
latter to be housed 1n a new building to be erected 
near the Sedgwick Museum. This accorded equal 
treatment to the two proposed new departments, 
and the recommendations received the unanimous 
support of the origmal members of the Syndicate 
In the discussion which followed 1ts publication, 
enthusiastic support was given by mineralogists and 
geologists to the proposed union of mineralogy and 
petrology, with the proviso that students taking 
the subject of mineralogy and petrology should also 
take the subject of geology 

The report, however, raised questions of in- 
creased expenditure, additional accommodation, 
and rearrangement of the examinations, and it 1s 
these practical problems which the Council of the 
Senate has had to face m framing 1ts recommenda- 
tions 

The question of the place of the subjects of 
crystallography and of mmneralogy-and-peti ology 
in the examination system seems to be nearing a 
satisfactory solution The Natural Sciences Trrpos 
Committee has not adopted the recommendations 
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of the original Syndicate, which involved the 
creation of ‘ half-subjects ’, but ıt has proposed an 
alternative and almost equivalent scheme sug- 
gested by the professor of mineralogy 

This scheme, published 1n the Cambridge Unwer- 
sity Reporter of March 10, 1931, unites the subjects 
of crystallography and muneralogy-and-petrology 
proposed by the Syndicate into a single full sub- 
ject, which would require a course of study extend- 
ing over two years, with provision in the second 
year of alternative courses for candidates whose 
interests may be mainly physical and chemical or 
mainly geological 

The adoption of this scheme will, ıt 1s believed, 
facilitate the close relations of crystallography with 
chemistry and physics and of mumeralogy-and- 
petrology with geology, which was one of the main 
objects of the original Syndicate’s report 

On the questions of finance and of laboratory 
accommodation, no immediate practical solution 
Is 1n sight, and the Council of the Senate has had 
to proceed on the assumption that the examination 
system now before the Senate will be adopted, and 
that steps to put ıt into practice must be taken 
before the present professor of muneralogy retires 
in October, and without mcurring any mediate 
increased expenditure 

The proposal of the Council 1s, briefly, to estab- 
lish a new professorship of mineralogy and petrology, 
to leave the subject of crystallography for the time 
being under his care, and to make use of existing 
accommodation, petrology continuing to be housed 
in the Sedgwick Museum although administered by 
the new professor 

It 1s considered highly desirable that suitable 
accommodation under one roof be provided for 
mineralogy and petrology, on the site next to the 
Sedgwick Museum, as soon as funds for building 
can be made available No final recommendation 
is made on the question of the future housing of 
crystallography, though the possibility of removing 
it to the new building with mineralogy 1s favourably 
considered. 

These recommendations give definite priority to 
the claims of mineralogy and petrology, and on that 
ground they were attacked by many speakers in 
the discussion on March 10 

In coming to 1ts decision, the Council has no doubt 
taken into account the fact that crystallography 
has for a century been carefully fostered and well 
taught 1n the present Department of Mineralogy, 
and the assumption that this state of affairs will 
continue has been abundantly justified by the 
expressions of opinion of mineralogists and petro- 
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logists 1n the discussions both on the original report 
and on the present recommendations 

Some of those interested 1n the wider applications 
of X-ray crystallography are not so sanguine as to 
the success of the proposed temporary arrangement 
They see ın the Council's recommendations a danger 
that crystallography will be relegated to a posi- 
tion subordinate to mineralogy and petrology, too 
closely associated with these subjects, deprived of 
separate representation on the Board of Physics 
and Chemistry, and driven from 1ts present quarters 
close to the Cavendish Laboratory to, they fear, 
the less sympathetic neighbourhood of the Sedg- 
wick Museum 

Su Wilham Bragg emphasised the great change 
in the scope of the modern subject of crystallo- 
graphy, which, he said, could now with justice be 
called the chemistry and physics of the sohd body, 
and bore no more relation to mmeralogy than to 
biology, or physics, or engmeering Sir Gowland 
Hopkins spoke of the bearmg of the X-ray study 
of crystals on an important hne of research in 
biochemistry, and Mr Bernal indicated wide apph- 
cation 1n the fields of chemistry, physics, and metal- 
lurgy 

Almost without exception, the speakers were in 
favour of a separate organisation for crystallo- 
graphy, with accommodation on or near its present 
site 1n close proximity to the laboratories of physics 
and chemistry, and with independent control of a 
sufficient sum for research work, and representation 
on the Board of Physics and Chemistry 

Lord Rutherford estimated the initial cost of a 
separate professorship of crystallography, apart 
from buildings, at between three and four thousand 
a year, and he thought 1f such a department was 
to be created they must look outside the Univer- 
sity of Cambridge for funds He deprecated the 
further postponement of a decision advocated by 
Sir Wiliam Pope, and insisted on the necessity of 
taking immediately such steps as were practicable 
with the means at thew disposal He thought that 
they should consider very carefully what could be 
done with the site adjoming the Cavendish Labora- 
tory, and that they should try to arrange for 
crystallography to have reasonable support and 
a connexion with the Faculty of Physics and 
Chemistry Mr T CO. Nicholas, who spoke as a 
member of both the original Syndicate and of the 
General Board, said that he saw no reason why 
these provisions should not be made, The recom- 
mendations as regards crystallography were only 
intended as a temporary measure, and the future 
of the subject was bound to be considered by the 
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University before any move to new laboratories 
was made 

These assurances were repeated ın a notice pub- 
lished by the Council of the Senate, and on April 24 
the recommendations of the Council were passed 
unopposed The discussion made ıt evident that 
men of science in Cambridge are fully alive to the 
need for a central institution for the X-ray study of 
the solid state, equipped to attack the fundamental 
problems of the other sciences, The alternative 
appears to be, as Prof J B S Haldane remarked, 
the much less economical establishment of separate 
X-ray research in the individual departments 

All the new developments which would be made 
possible by the provision not only of such a depart- 
ment of crystallography, but also of the proposed 
new laboratories for mineralogy and petrology, will 
assist not merely purely scientific research but also 
its application to industry It should, therefore, 
not be possible to adopt the practical suggestion 
made by Lord Rutherford, and to look outside the 
University for some at least of those funds the 
Jack of which 1s holding Cambridge back in fields 
of research where formerly it led the way 





Rock-Paintings in South Africa 


Rock-Pawntings wn. South Africa from Parts of the 
Eastern Province and Orange Free State Copied 
by George Wiluam Stow With an Introduc- 
tion and Desenptive Notes by Dorothea F 
Bleek Pp xxvum-70--72 plates (London 
Methuen and Co , Ltd , 1980) 42s net 


Y EORGE W STOW, a native of Warwickshire, 
went to South Afmca at the age of twenty- 
one, when he entered business and took up the 
study of geology His life was passed in eastern 
Cape Colony, Griqualand West, and the Orange 
Free State He became keenly interested in the 
natives, particularly the Bushmen, and as m the 
course of his travels he had come across a large 
number of rock-shelters contamung paintings, in 
1867 he began to make copies of them By 1870 
he had conceived the idea of utilsmg his material 
in a history of the civilisation of the Bushmen 
as painted by themselves, an undertaking upon 
which he was engaged from that time forward 
until his death ın 1882 He neglected no oppor- 
tunity to add to his information about the race 
In his later years he availed himself of the assist- 
ance of a young prospector who was attached to 
him 
Tt 1s difficult for anyone ın Europe to form an 
adequate idea of what traveling was like m those 
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days of long treks m an ox-cart, and of the diffi- 
culties Stow experienced in obtaining paper surt- 
able for his drawings His name will stand for 
ever on a heroic page of ethnographical studies in 
South Africa He was a real pioneer and truly 
worthy of our admiration ° 

It was not Stow’s practice to copy the whole of 
the figures on each rock, but to select what ap- 
peared to him most noteworthy The figures are 
shown in their exact relationship to one another 
only when the whole formed a group The scale 
is always shown Stow died before he was able 
to publish . but a posthumous work appeared in 
1906 under the title ‘‘ The Races of South Africa ", 
in which were a number of fine plates and a mass 
of interesting mformation After his decease, 
Miss L C Lloyd, a well-known authority on the 
language and folk-lore of the Bushmen, acquired 
his drawings, but was unable to publish owing to 
lack of funds Miss Dorothea F Bleek, who ım- 
herited this material, thanks to the assistance of 
the Carnegie Trustees, has now published a selec- 


| tion consisting of 72 plates, for which all ethno- 


graphers and artists will be deeply grateful The 
plates, mostly in colour, are very fine and do 
honour alike to Stow, to Miss Bleek, and to the 
publishers 

Miss Bleek tells us that in 1928 she made a 
special journey to all the localities visited and 
recorded by Stow Out of the 72 plates now pub- 
lished, she has been able to locate and identify 
the subjects of 60 She has assured herself of the 
accuracy of the copies, and at the same time has 
noted the ravages of the weather and of man and 
beast on the paintings, which Stow found in a very 
different state of preservation sixty years ago 
With a scruple that 1s over-delicate, Miss Lloyd 
asks our mdulgence for publishing the original 
copies rather than fresh ones, but, as she says, 
Stow saw the material he copied ın conditions that 
have now vanished for ever She has, therefore, 
been content to assure herself of the substantial 
and adequate accuracy of the copies, and to note 
in each case the variations due to the hand of 
tıme or of the copyist ae 

Miss Bleek, as everyone knows, is herself an 
authority on the ethnography, the folk-lore, and the 
language, or rather languages, of the Bushmen , 
and ıt ıs our good fortune that she should have 
dealt with them in an introduction Here then, 1n 
the first place, 1s what she has to tell us of the rock- 
paintings They are found particularly, as 1s only 
natural, in country in which there are rocks—that 
is to say, 1n country of irregular conformation from 
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Tanganyika to the Cape, especially the country | 


south of the Zambezi—in the ravines running 
down the sides of the mountams The finest 
paintings and the surfaces on which a number of 
pictures are closely grouped one upon another 
are usually found m narrow gorges through which 
flow the more important streams The sites in 
the secondary gorges and on higher ground are less 
numerous and generally not so rich 

Stow’s work does not include copies from all the 
areas in which paintings have been found, nor, as 
we have said, did he copy all the drawings 1n each 
shelter Nevertheless, his selection gives a richly 
documented view of the rupestral pictorial art 
of the country 1n which he worked The fauna 
figured 1s abundant and varied All kinds of 
antelope are there—above all, the eland, which 1s 
figured so often as in the end to become stereo- 
typed Elephants are numerous, rhmoceros and 
hippopotamus rather rare, quaggas, zebra, and 
giraffe are not lacking, of the smaller animals, 
baboons, jackals, hares, and boars appear occasion- 
ally only , among the carnivores, the lion and the 
leopard are most frequent In the most recent 
paintings, oxen, sheep, and dogs, with Bantu herds- 
men, take a prominent place and are well rendered 
The horse, which was introduced m the last 
century only, 1s less successful It 1s occasionally 
shown ridden by Europeans With the excep- 
tion of the ostrich and the crane, birds are rare, 
but there 1s a number of serpents, principally the 
python As for fish, tortoises, and frogs, these 
appear only in the mythological scenes Insects, 
as well as vegetation, are seen only exceptionally 
However, 1t 1s to be noted, Rhodesia affords a 
number of examples of trees 

Man, both sexes, and alone or 1n groups, appears 
in abundance, and engaged ın all sorts of activities, 
hunting, dancing, fighting, running, and the like 
As a rule, the figures are nude, but some are 
clothed ın skins, generally in recent paintings in 
which Bantus also appear, as well as domestic 
animals—some of which are European domestic 
animals Some of the figures have the head of a 
bird or a mammal, this occasionally ın connexion 
with the chase, sometimes in connexion with the 
metamorphoses m which the Bushmen believed 
No inanimate objects are represented, 1f those which 
are being used by the human figures are excepted 
Nor is there any attempt to represent the land- 
scape, unless this interpretation 1s to be placed on 
a number of dots which may be a fold or enclosure 
Once only a marsh is mdicated Here also we 
must note that, m Rhodesia, marshes, rocks, and 
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rain are represented frequently Some symbols 
are compared by Miss Bleek with those which 
occur with such frequency in the rock-engravings 
of the Vaal and the Orange River 

There can be no doubt, according to Miss Bleek, 
that all these paintings are the work of the Bush- 
men Fifty years ago the surviving Bushmen still 
claimed them as the work of their race Further, 
they are not all contemporary While the oldest 
pictures of animals are the best, those of men 
attained greater accuracy as 1t became necessary 
to distinguish different races by a more exact pre- 
sentation of their characteristics 

The colours employed by the artists are red in 
all shades, yellow, brown, chocolate (ochre and 
clay), black (charcoal), white (oxide of zinc), rose, 
blue or blue-grey (phosphatic nodules from the 
schist), and violet The pigments were ground 

Miss Lloyd remarks that m case of superposition, 
the older drawings are often dark red or yellow, 
a fact which she attributes to the more lasting 
qualities of these colours She has noted that 
the white of the polychromes tends to disappear, 
and that white 1s not used in the oldest paintings 
I cannot mention these observations without 
making considerable reservations, as they are, m 
part, contrary to facts I have observed myself 
No doubt they are drawn from localities other 
than those I have visited The subject is one 
which requires for 1ts complete elucidation a pro- 
longed study, which 1t has not yet received In 
any case, according to Miss Bleek, blue, rose, and 
violet are found only in the later paintings 
Further, Miss Bleek has observed, and herein she 
18 1n agreement with me, that red figures are super- 
posed on black and vice versa) The distribution of 
colours m a figure is, as a rule, conventional, but 
occasionally naturalistic 

The sandstone of the shelters, which are not of 
any great depth, 18, according to Miss Bleek, more 
often than not fairly friable and scales readily I 
would add that elsewhere ıt 1s far more resistant 
The figures often blend mto the background This 
does not come out in Stow’s reproductions, where 
the background 1s conventional There are also 
paintings in niches apart and on isolated blocks 
The greater number of the pamtings are at a 
medium height The best preserved are found 
towards the top, where they are out of the reach 
of the rubbing of cattle Trees and vegetation, 
where there are any, have exercised a protective 
influence 

How old are the most recent of these paintings ? 
The extinction of the Bushmen may be placed at 
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ninety years ago in the region of Queenstown, at 
eighty near Barkly, and at sixty in the Orange Free | are obliterated by monochromes, or the reverse, 
State and Basutoland That they knew and under- | there are horses among the polychromes, and mono- 
stood that the subjects painted were scenes ın | chromes occur at all stages, although the red and 
the history of their own race 1s established by the | orange, offering greater resistance as they possess 
following facts Stow showed some of his copies | more lasting qualities, are among the most ancient 
to the aged members of a Bushman family They | I should hke to add a few words on the points 
declared, not without emotion, that one was a | ramed in the preceding paragraph While it is 
representation of a dance of their tribe, and they | true that there are certain rocks which disintegrate 
reproduced ıt with appropriate song accompant- | rapidly, there are others which show as much 
ment In 1870-75, Dr W H I Bleek and Miss power of resistance as those of the rock shelters of 


most ancient Large polychrome figures of animals 





L C Lloyd, after learning the language of the | eastern Spain, which are of paleolithic date, and 
Bushmen of whom they were in charge, showed | of which the paintings show much the same ap- 
them Stow’s drawings, and obtained from them an | pearance ot fossilsation as they do m this 1egion 
explanation of them and an assurance that they | There are many among these ancient paintings 
were the work of thexr race Many of the mythical | which can be seen only when they are wet Iam, 
and mythologieal explanations which appear here | therefore, of the opinion that many are much older 
with the plates are derived from this source and | than Miss Bleek thmks Even if the white loses 
throw a curious hght on Bushman beliefs It was | its brilliance, 16 ıs still there On some of the 
at about this time that Orpen obtained his m- | oldest of the pictorial sites m Rhodesia there are 
formation , and ıt was about 1886 that Maluti, the | whites, and I have seen them ın the Orange Free 
last artist of the Bushman tribe, was kuled at | State and at Queenstown I think that, after 
Witte Bergen Colonial Native Reserve, when he | long, patient, and widely extended study, it may 
was carrying in his belt httle horn pots each con- | be possible to arrive at some definite conclusion as 
taining a different coloured paint Naturally, the | to the relative age and chronology of the South 
Bushmen of the Kalahart, where there are no | African art of rock-paintmg Relymg on my ex- 
rocks, are ignorant of the art, as are also those who | perience in Europe, I have attempted certain pro- 
have been able to survive in captivity or in de- | visional suggestions based upon what I was able 
basing conditions In any case, between 1878-80 | to see during my stay 1n South Africa J am none 
and 1910 the folk-lore of the race has become quite | the less convinced that the work has stil to be 
extinct among the survivors around Prieska | done, and that 16 will be a long business. Further, 
That some of the paintings are not older than I am sure that Stow’s reproductions for the most 
the last century is certain There are some which | part belong to a relatively late stage—perhaps, 
show Bantus, the date of whose arrival in certain | indeed, very late The investigation would have 
areas can be fixed with certainty There are | to proceed by the study of large natural regions, 
others which represent Europeans dressed in the | rather as Mr Burkitt and, more recently, Dr L 
costume of the time of Queen Victoria But ıt 1s | Frobenius have done 
evident that there are some—and those a consider- , — Miss Bleek has devoted considerable space to the 
able number—which are much older At Invani, | Bushmen race, the only race she considers to have 
near Queenstown, Stow noted five layers of paint- | a gift for pictorial art Before the arrival of the 
ings superimposed, and as he had learned that the | European, they were bounded on the west by the 
Bushmen did not cover the work of an artist as | Hottentot and on the north and east by the Bantu 
long as his memory persisted, he concluded that | races, with whom they were engaged ın warfare 
this would give an age of about 500 years for the | Although they belonged to one race, they were 
oldest of the paintings There are some which | differentiated in their languages, their beliefs, and 
are certainly earher, but Miss Bleek is unable to | ther customs I would add that, so far as is 
find any criterion which will establish this as | indicated by the fine models from hfe m the Cape 
proved fact She is of the opinion that the dıs- | Town Museum, they showed appreciable differences 
integration of the rock would not admit of the , m physical character For example, steatopygia 
preservation of paintings of any very great age | does not appear ın the southern group — Miss Bleek 
Nor does she think 1t would be possible to rely on | affirms positively that there were not only several 
the evidence of degeneration in the art towards | languages, but also several groups of languages, 
the end, for there are excellent examples among which does not seem to fit 1n with a strict unity. 
the most recent paintings, and poor among the The Bushmen hved near water-holes, ın groups 
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of two or three huts 
places was hereditary Each group had defined 
huntmg grounds, which were also their property, 
and from which they never wandered , they ranged 
freely within its mits, which were sufficiently ex- 
tensive, moving their huts from one site to another 
Sometimes also they lived in rock-shelters 

Their clothing, a cloak or cape (kaross) of ante- 
lope skin, seems to have been adopted at a rela- 
tively late date and under Bantu influence, as the 
greater number of the figures 1n the old pamtings 
are nude They made use of skins for head cover- 
mg, with the hair outside, usually in the form of 
birds’ heads or antelope-heads, both for hunting 
and for ceremonial dancing They wore bands of 
leather on their wrists, their arms, the upper part 
of the leg, and also round the waist They also 
wore necklaces of beads made from ostrich shell 

The equipment of the men was confined to a 
bow, which was small and weak, and winged arrows 
with stone or bone points and poisoned In addı- 
tion they carried a pointed stick with a knob 

The women also carried a stick but without a 
knob Near the middle a holed stone was fitted 
to ıt to increase the force of the blow in digging 
Miss Bleek saw this still m use among old women 
about the year 1900 Earthen pots served for 
cooking, and water was carried 1n ostrich egg-shells 
Their other 1mplements of worked stone and bone 
were few and poor 

The Bushmen, indolent and mhabiting a country 
rich in game, lived careless of the morrow and en- 
joyed ample leisure—at least, when they were at 
peace A few hours devoted to hunting, collecting 
roots, gathermg wood, and drawing water, left 


them with half the day to loaf about, to look at the, 


animals, to gossip—of which they did much, about 
the most trivial happenings of the chase, accom- 
panying ther recitals with mimicry and gestures 
which bore witness to ther dramatic gifts It 
is out of these circumstances, according to Miss 
Bleek, that their artistic development was brought 
to birth , she does not think that among a people 
so care-iree, living in the midst of plenty under a 
brilhant sun, we can conclude that magic can have 
played any great part 

Yet the concept of decoration could not have 
determined the haphazard distribution of the 
figures , and there are too many for ıt to be credible 
that they were the product of a love of art The 
spirit of emulation between artists must have 
counted foi something Muss Bleek does, indeed, 
allow that some of the pictures had a magical 
object, such as, for example, to induce rainfall , 
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It must not be for- 
gotten, she maintains, how great a part 1s played 
among a primitive people by pleasure and the 
search for pleasure, and games Her conten- 
tion must be recerved with the respect due to so 
great an authority on the Bushman people At 
the same time, even if attention 1s confined to the 
descriptions of the plates, there are at least twenty 
(out of seventy-two) which are concerned with 
sorcery, dances, or mythical subjects,‘ Ram-Bull ”, 
etc, which gives quite a good proportion with a 
bearing on beliefs, traditions, and rites 

H BREUIL 


Biology of Sex 
The Development of Sex ın Vertebrates 
F W Roges Brambell (Text-Books of Animal 
Biology) Pp xvi+261+24 plates (London 
Sidgwick and Jackson, Ltd , 1980) 12s net 


T title of this book 1s apt to be misleading, 
for,as Prof Brambell explains 1n his preface, 

he intends to deal not with the dynamics of sex 
development, but with the morphology and physio- 
logy of the gonads and with the genetios of sex 
determination He claims the right of an author 
to treat the subject as 16 interests him, and so 1t 1s to 
be expected that the reader may think that em- 
phasis 1s frequently misplaced 

lo anyone who seeks an introduction to sex 
biology this book will prove a useful guide — It is a 
competent review of the more recent literature and, 
so far as a description of the development of the 
gonads and an account of the cytology of the germ 
cells are concerned, ıt ıs the most satisfactory 
presentation of fact that has appeared during 
recent years Spermatogenesis, oogenesis, and fer- 
tilisation are described and discussed most ably, 
and a concise account of the sex-chromosomes in 
vertebrates 1s given Prof Brambell does well to 
exhibit caution concerning the conclusion that the 
X and the Y sperm are to be distinguished by 
differences in head length 

The chapter on the sex-ratio 1s largely a résumé 
of the writings of Parkes In dealing with the 
question of the origin of the primordial germ cells, 
the author 1s concerned mainly with the embryo- 
logical hterature , but he does not fail to direct 
attention to the studies of Gerard and Hill and of 
others which have shown that oocytes can be formed 
from epithelial elements He discusses also those 
experiments 1n which regeneration of ovarian tissue 
has been observed after complete oophorectomy 
Allen’s work on the formation of oocytes during 
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adult life ın the mouse ıs not mentioned In the 
chapter dealing with the ovarian follicle and the 
corpus luteum, an introduction to the physiology 
of reproduction 1s successfully attempted 

The rest of the book—some seventy pages—is 
devoted to discussions on hermaphroditism, sex 
reversal and gynandromorphism In these, the 
author does not offer any new point of view, nor 
does he remove any existing difficulty , but he 
certainly presents the facts and the problems in a 
most lucid manner 

The editor of the series 1s justified in thinking 
that this book “ both usefully sums up existing 
knowledge and points to places where new know- 
ledge and new research are needed It should be 
of service both to research workers and to students 
interested ın the general biology of sex ” 

F A E Crew 





Modern Conceptions of the Quantum 
Theory 


(1) The Principles of Quantum Mechamcs By P 
A M Drac 
graphs on Physics ) 
Clarendon Press , London 
Press, 1930) 17s 6d net 

(2) Die physikalischen Prinzipien der Quanten- 
theorre Von Piof Dr W Heisenberg Pp 
vu +117 +2 Tafeln (Leipzig S Hirzel, 1930) 
7 gold marks 

(3) La Théorie des Quanta Deuxième édition Les 
Statrstriques Quantiques et leurs Applications Par 
Prof Léon Briloun (Recueil des Conferences- 
Rapports de documentation sur la Physique, 
Vol 18) Voll Pp 192 Vol2 Pp 193-404 
(Pans Les Presses universitaires de France, 
1930 ) 125 francs 


(1) A or two ago, developments m the 
quantum theory were so rapid and ideas 
were so fluid that 1t was impossible to write a book 
which would remain a permanent contribution to 
the subject 
The theory has at last reached a more stable 
state, and books by nearly all its originators have 
recently appeared In Great Britan we welcome 
one of the most recent publications by Dirac under 
the title ^ The Principles of Quantum Mechanics "' 
The original writings of this author have prepared 
us for a logical and original mode of approach to the 
difficult problems in atomic physics His method 
has the character of a new physical principle He 
bids us throw aside preconceived ideas regarding 
the nature of phenomena and admit the existence 
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of a substratum of which it 1s impossible to form a 
picture We may describe this as the application 
of ‘ pure thought to physics, and ıt 1s this which 
makes Dirae's method more profound than that of 
other writers 

New concepts form the basis of the theory, and 
we must avoid the attempt to interpret them in 
terms of anything already known , only familiarity 
with the new concepts wil help us Models in 
physics have their proper place, but they must be 
made to occupy 1t, or they tend to hinder progress 
They are, in fact, excellent mnemonics We must 
avoid the tendency to construct a mammoth out of 
bacteria which differ from ıt only in the order of 
magnitude The method described in this book 1s 
intended to free us from the hmuitations associated 
with the old hne of attack 

The language especially suitable for describing 
phenomena in the new way 1s the mathematics of 
transformations, and the book contains much pure 
mathematics But the author insists upon the 
physical nature of what he 1s describing, and one 
of the successes of the book 1s the way in which a 
very attractive, though sometimes difficult, mathe- 
matical notation 1s always kept in the position of a 
servant The reader 1s introduced to a wide range 
of application of quantum mechanics, and the book 
contains chapters on statistical applications, on the 
theory of systems, on collision problems, and de- 
velops the first order equations of the quantum 
theory 

The discovery of this system of equations Is one 
of the author's greatest achievements , 1t has begun 
a new stage m the development of the theory Its 
by means of these equations that the ' spin term ' 
has been introduced into the wave equation without 
any special assumption 

It 1s, even yet, too early to say exactly along 
what lines the quantum theory will finally develop 
Dirac has contributed largely to the detail of the 
new theory, but the most mmportant contribution 
he makes is 1n the mode of approach , he introduces 
a new attitude of mind towards the investigation 
of Nature, and the interest hes 1n watching the de- 
velopment and progress of hisideas ‘There can be 
no doubt that his work ranks as one of the high 
achievements of contemporary physics 

(2) Still wider and deeper than the cleft between 
the general theory of relativity and the old New- 
tonian dynamics 1s the gap between the former and 
the new quantum theory The new principles have 
profoundly modified our conception of the ultimate 
working of Nature on the microscopic scale, and, 
in his little book under the above title, Heisenberg 
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sets out to give a clear explanation of the mplica- 
tions underlying the new theory This he does, not 
merely by the routine of mathematics developed for 
the solution of problems, but by a detailed dis- 
cussion of important Gedankenexperwnente which 
provide good illustrations of the operation and 
range of the ‘ uncertainty principle ’ and bring out 
very clearly one of the main points of philosophical 
interest associated with the new ideas This 18 that 
1b 18 necessary either to abandon the classical con- 
ception of causality in space-time descriptions of 
microscopic phenomena, or to retain the principle 
of causality at the expense of the space-time 
description, substituting for it a mathematical 
description not 1n space and time 

This book should be read by all mterested ın 
modern physics, especially as 1t 18 written by one of 
the pioneers of the new theory 

(3) These two volumes by Prof Léon Brilloum on 
the quantum theory are written with a lucidity of 
expression which is characteristic of the author, 
and they contain a mass of detail on statistical 
theories about which there has recently been no- 
thing less than a revolution in thought 

The earlier chapters of the first volume are de- 
voted to a consideration of the classical theory of 
radiation and to the old form of the quantum theory 
Apart from the intrinsic value of the subject matter, 
it 18 an excellent mtroduction to the newer work, 
and 1s written ın the hght of the recent advances 
From these earlier chapters we pass to the recent 
developments due to Bose, Einstem, Fermi, and 
Dirac with appheations to radiation and to the 
theory of gases 

In the second volume the first chapter deals with 
the interesting examples afforded by the study of 
electrons ın metals to the new theory The modern 
theory of electrical and thermal conductivity, of 
the Peltier and Richardson effects, and of con- 
tact potential are among the fascmating problems 
treated One chapter 1s devoted to the evaluation 
of electronic mean free path, and in another the 
treatment of the degenerate electron gas 18 given 

A glance at the table of contents will show that 
these are merely a few examples of the subject 
matter The present position of the modern 
electron theory of metals is such as to awake 
optimism concerning its future The treatment of 
these problems by the new methods should arouse 
the interest of the teacher, who can confidently 
introduce them to his students, and as advance 
along these lines 1s rapid, the research worker must 
keep abreast of these developments For both pur- 
poses these volumes are to be recommended. 
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Ethnologwcher Anzeiger Jahreshibliographie und 
Bericht uber die volkerkundlche Lateratur Her- 
ausgegeben von M Heydrich. Band 2, Heft 4 
Pp 129-200 (Stuttgart E Schweizerbart’sche 
Verlagsbuchhandlung (Erwm Nagele) GmbH, 
1930) 940 gold marks 


Iw the bibhography of which this 1s a part, 1t 1s 
proposed to cover the hterature of ethnography, 
including folk-lore and religion, from 1924 to 1930, 
in three volumes Buibhographical work ın anthro- 
pology, now more than ever, ıs a serious under- 
taking Here, for example, ın dealing with one 
section of the science only, though certainly the 
largest, there are more than a thousand entries to 
cover part only of Africa—from ‘‘ Lequeux " to the 
end—and a part of Europe—down to ''Palln ” 
under “ Fmno-Ugrian Peoples”, near, though not 
quite at, the end of the main heading Even within 
these hmuits, the entries are not complete—Enghsh 
hterature 1$ not too well represented, especially 
under Africa, and the years 1926 and 1927 only are 
covered <A few entries are -archeological rather 
than ethnographical A very useful feature of the 
pubheation ıs that some less accessible contiibu- 
tions to anthropological literature, especially those 
appearing in the eastern European languages, are 
abstracted 

Each main heading of the bibhography has been 
entrusted to one or more experts for purposes of 
compilation Bibhographical work, however, in 
anthropology more than in any other science (except 
perhaps zoology), demands international co-opera- 
tion 1f 16 18 to be anything like complete There are 
at present 1n existence a number of bibhographies 
For the most part, each one deals with some single 
aspect of the science But even so, these specialist 
bibhographies overlap at times, and none of them 
1s complete Since the International Catalogue of 
Scientific Literature ceased publication in 1914, no 
attempt has been possible ın the direction of a full 
and adequately complete bibliography of anthro- 
pology asa whole It1s a matter which might well 
engage the attention of the Committee for Intel. 
lectual Co-operation under the League of Nations 


Brology for Schools a Textbook surtable for School 
Certificate and similar Examinations By Dr E 
R Spratt and A V Spratt (School Examina- 
tion Series) Pp vuu +403 (London  Univer- 
sity Tutorial Press, Ltd , 1931) 4s 6d 


TEHE demand for school text-books of biology 1s still 
small when compared with that for text-books m 
almost any of the generally recognised subjects of 
the curriculum It 1s then a matter for compliment 
to the publisher who can produce a book of more 
than four hundred pages, well bound, well printed, 
and containing an average of more than one illus- 
tration per page, for the modest price of 4s 6d 
The authors have compiled a very considerable 
amount of useful information, and many of the 
original drawings (especially those of floral structure) 
are admirably executed s 

At the same time, there appears to have been 
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httle time or opportunity for revision of the text, 
so that a number of corrections will be required in a 
subsequent edition There 1s no acknowledgment, 
in the preface, of borrowed illustrations, and 
though a certain number of these are acknowledged 
in the text, there remain a few which are not For 
example, Fig 19 1s scarcely distinguishable from 
that of the same subject (mustard seedlings) by 
Sachs Fig 196 bears an equally close resemblance 
to that of the lungs ın Thornton’s “ Physiology ", 
while in Fig 215 one recognises the old famuhar 
spotty frog from Sir Arthur Thomson’s “ Outlines 
of Zoology " Among the original drawings which 
will require correction are Figs 168, 221, 232, 245, 
and 301 A number of errors also creep into the 
text For example, the experiment on p 36 con- 
cludes with the word “ absorbed " where “ tran- 
spired ” ıs presumably intended , the description 
(as well as the illustration) of the trout on p 232 
will give pam to any honest angler—“ scales of 
calerum carbonate, commonly called chalk ”, 1s only 
part of the heresy These lapses will, however, be 
easier to rectify than a tendency which runs 
throughout the book to hurry from description to 
description, without a pause to consider or to sum- 
marise the broad principles involved 


The Practical Dog Book wuh Chapters on the 
Authentic History of all Varieties hitherto unpub- 
lished, and a Veterinary Guide and Dosage Section, 
and Information on Advertising and on Exporting 
io all parts of the World , a Comprehenswe Work 
deahng with the Buying, Selling, Breeding, Show- 
ıng, Care and Feeding of the Dog By Edward C 
Ash Pp xxxun+348+44 plates (London 
Simpkin Marshall, Ltd , 1930) 21s net 


Ir 1s four years since we had the pleasure of review- 
ing Mr Edward Ash’s magnificent and encyclo- 
pedic work, “ Dogs thew History and Develop- 
ment ", and it 1s a pleasure to receive another work 
on the same subject from his able pen 

The present book covers, to a great extent, the 
same ground as his former one, but 1n à very much 
shorter and more concise manner In addition to 
a series of excellent descriptions of the various 
breeds of to-day, with their histories, there are 
sections which deal with the care and management 
of kennels m general and their inmates, both m 
sickness and ın health For those taking up dog- 
breeding as a hobby or a career, there are invaluable 
chapters dealing with the transport and export of 
dogs to foreign countries, with quarantine regula- 
tions at home and abroad, and the latest possible 
information regarding the showing of dogs 1n every 
country in the world 

The book 1s profusely illustrated with a series of 
beautiful plates These fall mto two groups which 
form an interesting and instructive contrast One 
group consists of the dogs of yesterday, which 
include not only the dogs of the past century but 
also dogs from the very beginning of thmgs The 
second group 1s composed entirely of the best 
specimens of the dogs of to-day 

Mr Ash has collected together ın this work a 
thousand and one items of information about dogs, 
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in general, which should be of the utmost value to 
anyone concerned m the breeding and exhibition 
of these animals To the dog lover and student of 
history, also, the book should be of the greatest 
value and interest 


The Origin and Growth of Rehgwn Facts amd 
Theories. By Prof W Schmidt Translated 
from the original German by Prof H J Rose 
Pp xvi4-302 (London Methuen and Co, 
Ltd , 1931 ) 15s net 

Ir was a happy 1dea that urged Pater Schmidt to 

write this manual for the comparative history of 

religions, and a still happier one that prompted 

Prof Rose to translate ıt into Enghsh It 1s 

based on notes for a year’s course of the author’s 

lectures and covers the history of the subject, 
sketches the various theories, movements, and 
schools, and gives a brief account of the religions 
in the order of their appearance A book of this 
kind was badly needed, especially for students in 

England, where ideas about method are apt to be 

a little nebulous, and where, perhaps, too httle 

attention has been paid to development ın theory 

on the Continent 

Pater Schmidt has based his exposition on his 
great work “Ursprung der Gottesidee ", still in 
course of publication, and his criticism, especially 
of Tylor and the English animists and pre-animists, 
1s orientated ın accordance with his views on 
the priority of the belief ın ‘gh gods’ He 1s 
less than respectful to the English ‘ diffusionist ’ 
school It ıs evident that the author is not fully 
acquainted with the movement of anthropological 
thought ın England and does not understand the 
various ways in which ıt develops The tone of 
his criticism of Tylor’s alleged silence on the 
subject of ‘high gods’ 1s unworthy While his 
health lasted, Tylor nerther ignored nor attempted 
to burke criticism of his views, but he did not 
rush into print Unfortunately, the same tone 
appears, 1f not so pronounced, 1n Father Schmudt's 
criticism of ‘Protestant’ anthropologists The 
only appropriate reply 1s a tu quoque In neither 
case 18 the cause of science advanced Some of 
the excellent notes added by Prof Rose here serve 
to palliate the defects 


Mechanics Dynames By D 
Humphrey (Longmans’ Modern Mathematical 
Series) Pp x+382 (London, New York and 
Toronto Longmans, Green and Co , Ltd , 1930 ) 
10s 6d 

Tar author of this book has set out to fill, in the 
case of dynamics, the gap that often exists between 
the normal senior school course and scholarship 
work 1n a subject, and he has succeeded admirably, 
though, 1n view of the fact that he does not hesitate 
to use the methods of the calculus whenever they 
are helpful, the detailed proof that 60 m [hr =88 
ft /sec seems somewhat outside the scope of the 
book The arrangement 1s generally good, and the 
argument clear, the examples are plentiful and 
well graded, 1n many cases being accompanied by 
excellent notes as to appropriate methods or special 
difficulties 
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Letters to the Editor. 


(The Edutor does not hold himself responsible for 
opwons expressed by his correspondents — Newher 
can he undertake to return, nor to correspond. with 
the wraters of, rejected, manuscripts intended for this 
or any other part of NATURE No notice is taken 
of anonymous communications | 


Composite Nature of Certain Potato Viruses of 
the Mosaic Group. 


Iw 1928 some experiments on the transmission of a 
potato mosaic virus to tobacco revealed the curious 
fact that needle and aphis (Myzus persica) 1noculation 
respectively, from the same mosaic-affected potato 
plant, produced m tobacco symptoms characteristic 
of the method of infection 1 The disease produced by 
the needle has smce been shown to be a complex, the 
constituent viruses of which, for the sake of clarity, 
will be referred to as z and y, where x represents the 
virus which forms ın tobacco double concentric rings 
with a central spot, hereinafter referred to as ‘ ring- 
spot’, and y represents the aphis-borne virus, the 
symptoms of which take the form of a darkening oi 
the green colour of the tissues along the vems 

This phenomenon has formed the basis of further 
studies carried on since that time, and the following 
facts which have been elucidated seem worthy of 
record By the development of a technique of virus 
isolation from a complex within the living plant, much 
evidence has been accumulated that certam potato 
viruses of the mosaic group are not single entities but 
are composite in character This ıs true of the follow- 
ing, among others—a mosaic from Arran Victory 
potato, a crinkle from Myatt’s Ashleaf, a streak 
carried without symptoms by Up-to-date, and a streak 
also carned by Di Vernon All these diseases have 
been separated into their constituent viruses by means 
of the technique which will now be briefly outlined 

The methods of virus 1solation used 1n these studies 
fall into three groups, and separation was effected m 
the following ways 

(1) By utilismg a selective relationship which exists 
between the aphis vector Myzus persice and the 
tobacco plant 

(2) By the use of what may be called ‘ filter’ plants 
A comparative study of the host range of the single 
virus (y), isolated by means of the msect and of the 
virus complex (a + y), revealed the fact that there were 
several plants which were susceptible to the rmgspot 
virus (x) but were resistant to the aphis-transmitted 
virus (y) This fact suggested the possibility of using 
certain of these plants as filters, and experiment has 
shown that passage of the whole complex (x+y) 
through such plants removes the aphis-carried virus 
(y) That the virus y is actually removed by this 
process 1s shown by the analysis and synthesis of the 
complex fiequently carried out, and by the fact that 
the aphis cannot pick up the virus y from a ringspot 
resulting from passage of the complex through one of 
these filter plants 

It should perhaps be pointed out that successful 
filtration by means of these plants 1s dependent upon 
the needle-scratch method of infection, grafting trans- 
mits the whole compiex Examples of plants sus- 
ceptible to the virus y isolated by means of the aphis 
are Hyoscyamus sp , tomato, and Solanum mgrum , and 
of the ‘ filter’ plants resistant to this virus, Datura 
siramonvun, and Solanum dulcamara among others 
All are susceptible to the ringspot virus x 

(3) By taking advantage of the unequal rates of 
movement of the constituent viruses within the plant 
host. (a) At the moment of development of primary 
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symptoms m the young plant moculated with the 
virus complex (b) In the ageing plant 

By means of this technique 1t has been possible to 
analyse m the tobacco plant the virus complexes into 
their constituent viruses and then to synthesise them 
Thus, needle moculation to tobacco irom a streak- 
carrying Up-to-date potato produced a virulent disease 
characterised by gross lesions and severe necrosis of 
the veins with no sign of rings, while aphis transmission 
from the same plant produced ın tobacco the disease 
y, with the characteristic darkening of the green 
colour of the tissues along the vems On passage of 
the necrotic complex through one of the filter plants 
referred to, back to tobacco again, the disease took on 
a ringspot form with numbers of clearly defined double 
concentric nngs, each with a central spot, there was 
no general necrosis ‘The prmary symptoms of this 
disease take the form of double rings upon the m- 
oculated leaf Now, to a number of tobacco plants 
showing ths nngspot was added the virus y, which 
had been isolated from the complex by means of the 
aphis After the usual meubation period the primary 
symptoms pecuhar to the aphis-transmitted virus (y) 
appeared , following rapidly upon this, the rmgs lost 
their regular outline, became filled up and degenerated 
into irregular necrotic lesions, whulé$a severe necrosis 
of the veins developed In a short time the symptom 
picture was identical m every respect with that of the 
necrotic disease before the separation had been effected 
Further passage through the filter plants agam pro- 
duced the rmgspot disease, while the addition to this 
of the aphis-carried virus (y) once more restored the 
virulent necrotic picture 

While the majority of the diseases studied are 
shown by these methods to contain two constituent 
viruses, there 1s evidence of a third constituent occur- 
ring, notably in a streak and acrmkle There are also 
certam cases where only one virus can be isolated, 
at all events by the present technique, and here 1t 1s 
reasonable to suppose that the disease 1s a single entity 

As regards the question of the non-transmission by 
the aphis, of the rmgspot disease produced in tobacco 
by needle inoculation with these potato viruses, the 
obvious explanation is that the aphis 18 the selective 
agent and picks up one constituent only of the complex 
There 1s, however, some evidence which suggests that 
this 1s not the correct explanation, but that the tobacco 
plant itself plays a part as the selectivefactor It ıs 
hoped to settle this question during the coming season. 

Finally, to avoid confusion, 1$ 1s necessary to state 
that the ringspot diseases referred to here are quite 
distinct from one or more imgspot diseases which 
affect the tobacco plant m Nature? There appears to 
be no record of the experimental ringspots and necrotic 
diseases, here dealt with, affecting tobacco in Nature, 
a fact probably connected with the selective relation- 
ship existing between aphis vector and tobacco plant 

It ıs of interest to record that Valleau and Johnson, 
in a paper recently received,? have also suggested the 
possibility that Datura stiramonvum, one of the ‘ filter ' 
plants used m these studies, 1s resistant to a disease 
jn tobacco called ‘vembandmg’ by Valleau ‘This 
veinbanding occurs naturally in the tobacco fields of 
Kentucky and 1s presumably 1dentical with the aphis- 
borne virus (y) omgimating in potatoes 

It ıs evident that future work upon these potato 
virus diseases must take cognisance of them composite 
nature KENNETH M SMITH 

Potato Virus Research Station, 
School of Agriculture, 
University of Cambridge, April 7 
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* Smith, Ann Appl Biol, 18, No 1, Wingard, Jour Agrie Res, 


37, No 3 
e. ? Kentucky Agree Exp Stat Bull , 309 
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Anomalous X-Ray Diffraction Intensities. 


THE accompanying photographs (Fig 1) show an 
interesting example of a case where the relative 
intensities of the limes in any X-ray spectrum may 
vary without a corresponding change in atomic 
anangement They are Debye photographs of 
chromium plated wires obtained under different 
eonditions of electrodeposition It ıs seen at once 
that the intensity of the middle line, the (200) re- 
flection, im comparison with that of the other two 
lines, the (110) and (211), 1s as strong as normally 1t 
should be in the top photograph In the second 
photograph it has become relatively weak In the 
bottom photograph 1t has disappeared entirely 

These intensity changes could be explamed in 
various ways 1f foreign atoms capable of scattering 





FIG 1 


X-rays were present to any extent m the deposits 
'The point of this ease, however, 1s that the metal 1s 
apparently free fiom such impurities Photographs 
taken on larger films failed to reveal any appreciable 
orientation of the grams The presence of lattice 
distortion, which also might cause the effect, was 
considered unlikely because the values of the spacings 
were found to be constant and equal to those usually 
accepted for chromium 

The probable explanation follows from the work 
of Laue on X-iay reflection from crystals of a sub- 
microscopic order of magnitude The excessive 
breadth of the lines in the photographs shows that 
the deposits are composed of such very small crystal- 
lites If those crystals are shaped haphazardly and 
do not exhibit a preferential habit, all the lines should 
be broadened in the regular way required by Laue's 
equations, the broadening being normally larger as 
the glancing angles increase But if a majority of 
the erystals develop a particular form, a flat plate- 
like-shape, for example, o1 a needle-like shape, then 
certan sets of planes contain fewer reflecting com- 
ponents, and the resolving power of those planes, in 
comparison with the others, will decrease until in 
time they wil not produce a spectral hne of any 
degree of visibility This apparently 1s what has 
happened in the case of the (200) line in the photo- 
giaphs The relative mtensities are influenced by 
the shape of the crystallites 

It 1s mteresting also to note that the type of 
chromium plating which showed the above effect 
appeared to be the one characterised by a brilliant 
lustre The grey matt type of deposit gave a normal 
intensity distribution The full results of the X-ray 
study of chromium deposits ıt 1s hoped to publish 
elsewhere 

Finally, in view of the fact that the effect occurs 
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with a pure substance, 16 would seem that the deduc- 
tion of atomic structure from the relative intensities 
of the lines on a powder photograph, when the material 
1s 1n a fine state of subdivision, must be attended 
with one more complieation W A Woop 
Physics Department, 
National Physical Laboratory, 
Teddington, Middlesex, 
Mar 19 


Properties of Dielectrics in Electric Fields 


THE issue of NATURE of Jan 3 contained a letter 
from Mr A Morris Thomas, of the British Electrical 
and Allied Industries Research Association, m which, 
while agreeing generally with the principles m my 
letter ın NATURE of Nov 22 last, he pointed out that 
the term ‘permittivity’ 1s frequently used now instead 
of * dielectric constant’ 

I was not unaware of this when writing originally , 
but the term ‘ permittivity ' was proposed by Heavi- 
side before the electrical nature of matter was dis- 
covered, and while answering his immediate purpose, 
16 suggests that the action of the field 1s through the 
dielectric, while modern knowledge shows that ıb 1s 
directly on the opposite charges constituting the 
molecules of the dielectric 

Again, modern work shows also that what 1s called 
‘capacity’ may arise from at least thiee different 
causes, which cannot properly be all comprehended 
under one term, except for special purposes In two 
communications to the Phil Mag (May 1924 and 
Jan 1926) I showed that Maxwell’s law was true m 
the case of 11 out of the 19 non-metallic elements of 
which the value of e was known, including those most 
important, and that the same almost certainly would 
apply to, at any rate, 6 of the remainder The 
greatest deviation from equality was about 10 pei 
cent 

On the other hand, for many substances, com- 
pounds formed of the above elements, the relative 
values of e and N? widely differ 

As to this, 1t 1 now generally accepted that atoms 
and molecules can be divided into two classes 

(1) Non-Polar —In this class, m an outside field 
there 1s repulsion of the nucleus and attraction of the 
electrons, but no tendency to orientation Debye calls 
this the ‘distortion’, 16 1s small and any dissipation 
of eneigy accompanying it is small also It agiees 
approximately with the square of the refractive index 

(2) Polar —In numerous cases the positive and 
negative charges of the molecules aie not symmetric- 
ally situated in an outside field thus, m addition to 
distortion, they have a moment and tend to be rotated 
and oriented in line with the field The capacity of 
the system ıs thus increased — This type of capacity, 
unlike the distortional form, 1s affected by change of 
temperature, falling as the temperature 1s raised and 
also by mcrease of frequency 

Both these forms of capacity are due to direct action 
between the field and the mass of the molecules of the 
substance acted on There is, however, a third form 
of capacity Ions usually exist in small quantities 
in dielectrics and constitute polar molecules of the 
strongest type, with the addition that one pole ıs 
stronger than the other, thus, besides orientation, 
there 1s a direct pull on the stronger pole of the 10n 
m. the direction of the opposite electrode of the field 
Thus the capacity of the system 1s again increased, 
and at low frequencies this increase may be very large 

In this latter form of capacity the action of the 
field 1s on inclusions of electrolytic type, the molecules 
of which are scattered through the dielectric, and not 
on the mass of the molecules of the dielectric itself, 
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as in the two former eases Thus measurement of 
capacity at a given frequency may contain all the 
above components In any case, by drying or 
purification, 1t 18 necessary to get rid of, or reduce to a 
small percentage, the third form of capacity before the 
other two can be confidently isolated 

For technical purposes it is often ımmaterıal to 
distinguish between the first two forms of capacity, 
provided the third form can be reduced sufficiently far 
But measurement and separation of the first two 
forms ıs opening up a new chapter ın the study of the 
attributes of non-metallic matter itself 

The connexion between the properties of matter 
in an outside field and its other physical properties, 
however, 1s not directly through the specific capacity 
or permittivity, but through the attraction set up 
between the field and the dielectric, as the result of 
which the energy 1s stored, the relative value of which 


was shown by Boltzmann to be equal to -< 


This value must agam be corrected for the mole- 
cular attraction, which should then be a fairly direct 
measure of the interatomic attraction after allowance 
is made for polarity 

At present there is no suitable name for this 1m- 
portant quantity, which is closely connected with 
cohesion and other physical properties of matter (see 
the above Phil Mag communication, etc ), nor for the 
other forms of capacity mentioned above The time 
1s arriving when it is very desirable that the whole 
subject of dielectric nomenclature should receive 
consideration 

This letter ıs rather belated , but I have been unwell 
and unable to take up the correspondence sooner 

G L ADDENBROOKE 

35 Holland Villas Road, 

Kensington, W 14, 
April 7 





The Electrical Layers of the Atmosphere. 


ProF MirxiKan has recently directed attention to 
a remarkable property of cosmic rays, m his presi- 
dential address to the American Association for the 
Advancement of Science, at Cleveland! He observed 
that “somewhere in the atmosphere below a height 
of 155 km the intensity of the ionisation within 
& closed vessel exposed to the rays goes through a 
maximum, and then decreases ”. 

Unfortunately, Prof Milhkan did not connect this 
behaviour with other data which appear to be closely 
associated with it In 1925 I directed attention to 
the fact that three different phenomena pointed to 
the conclusion that the atmosphere consists of two 
layers? These zones can be distinguished 

(1) Hlectrostatically—the negative zone lying above 
the positive one 

(2) Optecally—at sunrise and sunset when the air 
is very clear and the observer 1s situated at least 
25 kilometres above sea-level 

(3) Zhermally—the stratosphere or zone of uniform 
vertical temperature lying above the troposphere or 
zone in which the temperature falls with increasing 
height 

It appears from Prof Milhkan's data that there ts 
still another phenomenon, (4) the absorption of cosmic 
rays, that points to the same conclusion 

It is surely tıme that geophysicists and meteoro- 
logists seriously considered these phenomena In cen- 
tial Europe the dividing layer is situated at from 
7 km to 12 km above sea-level, judging from thermal 
measurements ın winter and summer respectively 
ae most probable explanation appears to me to be 
that 
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(1) Cosmic 1ays cause ionisation of the ai most 
readily where 1t has attamed a certain pressure 

(2) The movements of the gaseous ions result in 
gaseous diffusion potential layers, analogous to the 
liquid potential layers in electrolytes studied by 
Nernst, the light negative 10ns rising above the slower 
and heavier positive ions 

(3) A state of electrostatic stran ıs set up between 
the layers, and where sufficiently violent local vertical 
movements lead to engulfment of portions of the upper 
zone by the lower, negative thunder clouds surrounded 
by & concentrated positive sheath may be observed ? 

The ozone in the air may very possibly be formed 
i| the region of maximum absorption of cosmic 
rays, since its concentration in the neighbourhood 
of mountam peaks exceeds that at sea-level4 The 
Heaviside layer of the wireless expert has been placed 
so much higher than the junction of the two zones 
(85-95 km ) that ıt seems possible that ıt corresponds 
to the position of maximum conductivity in the 
negative zone WILLIAM C REYNOLDS 

16 Southern Drive, 

Anlaby Park, Hull, 
Mar 3] 


! NATURE, Jan 31, 1931, p 167 

? NATURE, Sept 12, p 394, and Sept 26, p 480 

* Reynolds, NATURE, May 30, 1925, p 836 

* Reynolds, Jour Soc Chem Ind, Mar 28, 1930, p 168 





Disease in Nature. 
Iw the discussion in NATURE of April 25 between 


| Mr Ramsbottom and a reviewer, on the occurrence 


of disease among animals and plants in Nature, one 
factor appears to have been ignored, and that is the 
drastic operation of natural selection m weeding out 
not merely diseased individuals but also any that carry 
a weakness reducing their fitness to their environment 
When the reviewer argues that parasitism may not 
be a disease but only an “‘ innocuous modus vwenda ”’, 
1s he not begging the question ? Relatively ynnocuous 
parasitisms persist just in the proportion that the 
parasite does not enfeeble the host, but no distinction 
of kind can be made between them and definitely 
lethal diseases Animals or plants cai rying a ‘disease’, 
that is, some lowermg of the normal vitality, whether 
genetic, parasitic, oi environmentally caused, are so 
promptly and thoroughly eliminated that examples 
will be observed very rarely, because such a very small 
proportion of individuals of any species are closely 
examined We hear, for example, of grouse disease 
because so many thousands of grouse are shot each 
year What about rinderpest and East Coast fever ? 
They have taken heavy toll of African game without 
any intervention of man 

Man interferes with Nature by taling off the pres- 
sure of selection Our civilisation prides itself on 
rearing as many as possible of the children born, and 
from this alone follows the prominence of disease and 
the relative low ratio of human bemgs possessed of 
“exuberant positive health". A native tribe in 
Central Africa would strike the ordinaiy observer as 
exuberantly healthy , the medical officer in close touch 
with them would tell a different story 

So far as my own observation goes, of plants perhaps 
moze than animals, disease certainly exists in Nature 
if you look closely for 1$, but the individuals affected 
aie so ummediately suppressed that cases rarely fall 
under observation Let me give a parallel which avoids 
the question-begging term ‘disease’ A given species 
of plant ın a certain district may seem to be tiue to 
type and free from variation , but bring 16 nto culti- 
vation and grow on all the individuals, then variations 
immediately disclose themselves Baur has shown 
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with Antirrhinum that the type from a given locality 
which, to judge from herbarium specimens, has re- 
mained constant for half a century, 1s yet heterozygous 
and begins to segregate so soon as seedlings are grown 
on without natural selection In Nature, the homo- 
zygotes which are produced every generation would 
seem to fall below the heterozygotes by just that little 
which ensures their elimination under competition 

A D HALL 

John Innes Horticultural Institution, 
Merton Park, S W 19, 
April 28 





DISEASE 1s a point of view When one organism 
is living in association with another, the forme: at the 
expense of the latter, the balance of metabolism 1n the 
latter 1s always disturbed The latter may be called 
diseased while the former ıs happy ın having a plenti- 
ful supply of food without much exertion In Nature 
such association is constantly gomg on A certain 
system ceases to exist while another comes into being 
as a consequence In calling Nature ‘healthy’ or 
‘diseased °? we are projecting the human point of 
view into its operations It seems to me more profit- 
able to try to consider Nature without being influenced 
by human prejudices S MAULIK 

London, April 29 





Evolution of the Occipital Condyle in the 
Vertebrata 


THE origin of the occipital condyles of the skulls of 
vertebrata has not so far been elucidated They are 
separate elements from the occrpital arch and are 
ultimately superimposed on the latter, except in fish 
The occipital arch ıs the hinder limit of the skull, and 
the arch which is the begmning of the vertebral 
column may be termed the atlas, though ıt is not 
homologous 1n Amphibia and Amniota Between the 
occipital region and the atlas there 1s an intervertebral 
body which acts as a buffer An mtercalated arch 1s 
present on the dorso-lateral sides of this interverte- 
bral body, the existence of which was not previously 


known, this arch is not complete dorsally and does 


not enclose the spinal cord, the nerve, spinalis I, 
passes through or over this intercalated arch 

In fish, the limbs of this intercalated arch lie on the 
sides, a little above the level of the intervertebral body, 
so that when a strand of migratory connective tissue 
cells divides each of the limbs into two parts, those 
look hke zygapophyses between the occipital arch 
proper and the atlas arch proper The anterior portion 
of the intervertebral body, after the division, fuses 
with the occipital arch to form the occipital condyle 
It ıs concave, as the vertebra of the fish are amphi- 
ccelous 

In Urodela, the intercalated arch hes almost at the 
same level as the intervertebral body, and when the 
division of the two lmbs of the intercalated arch 
gives rise to the two condyles, the intervertebral body, 
instead of being divided, fuses with the anterior 
end of the atlas, thus forming the so-called odontoid 
process of the Urodela In Anura, the intervertebral 
body, unlike that of Urodela, becomes divided and one 
part fuses with the atlas and the other part fuses with 
the occipital region, ın consequence of which there is 
no formation of an odontoid process 

In all Amniota, the Immbs of the mtercalated arch 
lhe at the sides, a little below the level of the inter- 
vertebral body In reptiles, the anterior part of the 
intercalated arch, which becomes divided from the 
posterior part, gives rise to the lateral portion of the 
occipital condyle, while the intervertebral body fuses 
entirely with the skull to form the median portion of 
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the occipital condyle Thus arises the single elliptical 
occipital condyle The formation of the occipital 
condyle of birds is almost like that of the reptiles 
ln mammals ıt is almost like that of Anura In 
all Ammota the atlas vertebra has undoubtedly no 
centrum, but the ventral (anterior) arch completing 
the floor of the atlas 11ng 1s derived from the posterior 
portion of the intercalated arch, and not from the 
bastventraha as has been mamtamed by previous 
authors 

In reptiles and birds, according to the generally ac- 
cepted view the intereentrum represents the united 
basrventraha | Now,i1f the centrum of the atlas verte- 
bra fuses with the axis centrum to form the odontoid 
process, we might naturally expect that the inter- 
centrum belongmg to the atlas vertebra should either 
remain with the dorsal (posterior) arch of the atlas ring 
or should fuse with the odontoid process of the axis, 
and in consequence the latter should have two nter- 
centia instead of one, as 1s actually found im the dried 
vertebra of the adult If that be the case, the lower 
(anterior) portion of the atlas ring cannot be the 
basiventral element, although it has been generally 
regarded as such The details of this investigation 
will be published later 


HIMADRI KUMAR MOOKERJEE 
University College of Science and Technology, 
35 Ballygunge Circular Road, 
Calcutta, Mar 12 





Nitrogen Distribution ın Kingston Cheese-Ripening 


A. STUDY ıs being made of the nitrogen distribution 
in Kingston cheese-ripening For the determinations, 
methods evolved and employed by Orla-Jensen, by 
Barthel, and by others have been drawn upon In 
addition, a departure has been made in the applying 
io this study of the method developed by Wasteneys 
and Borsook for the fractional analysis of 1ncomplete 
protein hydrolysates Determinations were carried 
out on cheeses of the same ‘make’ from the day of 
making to the ninety-eighth day of ripening at inter- 
vals defined 

The method of Wasteneys and Borsook has been 
applied to the study of nitrogen distiibution in King- 
ston cheese-npening with pronounced success Results 
obtained when employing the methods of Orla-Jensen 
and of Barthel may now be complemented and illum- 
inated for by the application of the Wasteneys and 
Borsook method can be defined the nature and the 
amount of the specific protem decomposition frac- 
tions—proteose, peptone, and subpeptone—formed 
as the ripemng of the cheese proceeds Particularly 
striking 1s the finding that the difference 1n the results 
of the amide nitrogen determinations and the amino 
nitrogen determinations can be explained when inter- 
preted in the light of data secured by the application 
of the method of Wasteneys and Borsook The amide 
nitrogen curve coincides with the subpeptone nitrogen 
curve, and the amino nitrogen. curve 1s seen to super- 
impose itself upon the curve depicting the sum of the 
subpeptone nitrogen and the peptone nitrogen 

In the hght of the nitrogen distribution 1n Kingston 
cheese-ripening, the work of Wasteneys and his co- 
workers on pure proteins and specific enzymes, the 
classification and definition of the proteases by Will- 
statter, Waldschmuidt-Leitz et al , and data appealing 
in a study of the casein-splitting abilities of certain 
lactic acid bacteria in chalk milk culture and of 
studies on the sugar-fermenting abilities of certain 
lactic acid batera as influenced by defined nitrogen 
sources, we suggest that at the beginning of the ripening 
of the cheese the protein hydrolysis 1s of a peptic-like 
nature, and that this peptic-like proteolysis 1s to be 
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attiibuted not only to the action of the 1ennet, but 
also, as our papers about to appeaz will show, to the 
elaboration of a peptic-like enzyme by certain lactic 
acid streptococe: Even within the first twenty-four 
hours of ripening, the amount of subpeptone appearing 
suggests that associated with the peptic-lke action 1s 
a tryptic-hke action—a conjecture that again in the 
hght of our cultural studies on certain other lactic 
acid streptococci 1s not without merit 

Subject to qualification as further data on the 
nature of specific enzymes may appear, the results of 
our study show that after the first few hours of 
ripening, the proteolytic breakdown ın the ripening 
of Kingston cheese is of an associative peptic-tryptic- 
like nature 

This study of nitrogen distribution 1s one of a 
series on cheese-ripening which is provided for by a 
research fund established jointly by the Empire 
Marketmg Board and the University of British 
Columbia A detailed account of the experiments 
will appear shortly in the Journal of Dairy Research, 
Cambridge BLYTHE A EAGLES 

WILFRID SADLER 
University of British. Columbia, 
Vancouver, Canada, 
Mar 27 





Insect Remains in the Gut of a Cobra, Naia 
tripudians. 


THE accompanying photograph (Fig 1) shows the 
remains of insects belonging to three ordeis, namely, 
Rhynchota (Heteroptera-Pentatomide), Coleoptera, 
and Hymenoptera (Formicoidea), found ın the gut of 
a cobra, Nara tripudians, brought to us in November 
1928 The cobra, which was the black vanety with 
no markings on the back of the hood but with white 





FIG 1 


patches on the throat, was captured at Banting, in 
the vicimity of Kuala Lumpur, Selangor, FMS It 
was not a large specimen, since ıt measured only 
ə ft 74 ın m length 

So far as ıt has been possible to ascertain, records 
of insects having been devoured by snakes do not 
appear to be abundant, the only other two which have 
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come to our notice being that of “a small 1uddy 
beetle" found in the gut of Tropidonotus stolatus 
(Wall and Evans, Journal Bombay Nat Hist Soc, 
vol 13) and of a locust (the species not stated) eaten 
on one occasion by Echis carinata (Wall, «d , vol 18) 
The parts of the pentatomid comprise a right 
hemuelytron, pronotum, sternum, scutellum, and 
pygopho:. The ants are poneries and aie capable 
of inflicting a nasty sting 
We are indebted to Dr T A Buckley, Forest De- 
partment, S S and FMS, for assistance ın preparing 
the photograph N C E MILER 
H T PAGDEN 
Department of Agriculture, 
Straits Settlements and 
Federated Malay States 





The Beginning of the World from the Point of 
View of Quantum Theory 


SIR ARTHUR EDDINGTON ! states that, philosophic- 
ally, the notion of a beginning of the present order of 
Nature is repugnant to hm I would rather be m- 
chned to think that the present state of quantum 
theory suggests a beginning of the world very different 
from the present order of Nature Thermodynamical 
principles from the point of view of quantum theory 
may be stated as follows (1) Energy of constant total 
amount is distributed in diserete quanta (2) The 
number of distinct quanta 1s ever increasing If we 
go back in the course of time we must find fewer and 
fewer quanta, until we find all the energy of the uni- 
verse packed 1n a few or even 1n a unique quantum 

Now, 1n atomic processes, the notions of space and 
time are no more than statistical notions, they fade 
out when applied to individual phenomena involv- 
ing but a small number of quanta If the world has 
begun with a single quantum, the notions of space and 
time would altogether fail to have any meaning at the 
beginning, they would only begin to have a sensible 
meaning when the original quantum had been divided 
into a sufficient number of quanta If this suggestion 
1s correct, the beginning of the world happened a little 
before the beginning of space and time I think that 
such a beginning of the world is far enough fiom the 
present order of Nature to be not at all repugnant 

It may be difficult to follow up the idea 1n detail as 
we are not yet able to count the quantum packets in 
every case For example, ıt may be that an atomic 
nucleus must be counted as a unique quantum, the , 
atomic number acting as a kind of quantum number 
If the future development of quantum theory happens 
to turn m that direction, we could conceive the begin- 
ning of the universe in the form of a unique atom, the 
atomic weight of which 1s the total mass of the uni- 
verse This highly unstable atom would divide in 
smaller and smaller atoms by a kind of super-radio- 
active process Some remnant of this process might, 
according to Sir James Jeans’s idea, foster the heat of 
the stars until our low atomic number atoms allowed 
hfe to be possible 

Clearly the initial quantum could not conceal ın 
itself the whole course of evolution , but, according to 
the prinerple of indeterminacy, that 1s not necessary 
Our world 1s now understood to be a world where 
something really happens, the whole story of the 
world need not have been written down ın the first 
quantum like a song on the disc of a phonograph The 
whole matter of the world must have been present at 
the beginning, but the story 1t has to tell may be 
written step by step G LEMAÍTRE 

40 rue de Namur, 

Louvam 


1 NATURE, Mar 21,p 447. 
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Rotational Constants of the Iodine Monochloride 
Molecule 


OTR analysis of the 1otation structure of the 10dimne 
monochlonde absorption bands ıs now sufficiently 
advanced to permit of a fairly preetse determination 
of the molecular constants The region 6482-6837 A 
has been measured on plates taken in the second order 
ofa 21 ft concave grating, and practically all the lines 
have been allocated to series The strongest bands 
in this region aie v= 1, v’ - 8-12, some bands be- 
longing to the z^— 0 and v"— 2 progressions are also 
piesent, and there are of course two complete systems, 
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a stiong one due to ICI?» and a weaker one due to 
ICI? "The figures given m the accompanying table 
refe1 to the forme: only 

Each band consists of P, Q, and R branches, the Q 
being, 10ughly, twice as strong as the P or R Some 
of the branches have been followed up to rotational 
quantum numbers (K) above 80, but ın the neighbour- 
hood of the origin resolution has not been found 
possible below K=6 Nevertheless, the K values 
may be found without ambiguity, since both initial 
and final terms conform accurately to the formula 
BK(K +1) up to K=30 at least  Owing to the large 
differenee between the two B's, the R branch turns 
very quickly (in the neighbourhood of the third line), 
so that only a small correction («1 em -!) will be 
required to convert previous measurements of un- 
resolved heads to true band ongins 

The estimated values of 7,’ and 7,” used by Curtis 
and Darbyshire! in calculating potential energy 
curves for the ICI molecule are respectively 0 28 and 
032 A lower than those now found, but since it 1s 
(r - rg) which appeais in the formula used, the neces- 
sary correction may be easily made by shifting the 
originQ3 A along ther axis The conclusions drawn 
from the curves depend on their 1elataive position and 
are not affected by this change 

The rotation constants are given 1n the table, those 
for I, and Cl, being included for comparison 8B,” 1s a 
direct determination, B,’ a least squares extrapolation 
using the formula B,’=.B,’-«’v’, in which v runs 
fiom 8 to 12 

Detailed results based on more extensive measure- 
ments wil be published late1 

W E CURTIS 
Armstrong College, Newcastle-upon-Tyne 
J PATKOWSKI 
University of Wilno, Poland, 
April 10 


1 Trans Faraday Soc , 27, 77 , 1931 





Raman Spectrum of Solid Nitrogen Peroxide. 


In the course of work on the Raman spectra of 
solids at low temperatures, we have succeeded in 
photographing the spectrum of the hght scattered by 
sohdified nitrogen peroxide (N,O,), at a temperature 
of about -80° C 

The spectrum 1s very simple, and consists of one 
hne having a shift of 275 em -}, and 1s sufficiently 
strong to appear as an anti-Stokes as well as a Stokes 
hne, thus confirming the allocation to the particular 
exciting hne (Hg 4358) The material absorbs too 
strongly m that region for shifted lmes excited by 
Hg 4047 to appear 
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X-1ay intensity measurements show that at liquid au 
temperatures the molecule exists as NO, and 15 ın a 
linear form! Ifthisis true at — 80°C also, the Raman 
spectrum would probably consist of one very strong 
line, corresponding to the inactive fundamental fie- 
quency associated with the vibration of the oxygen 
atoms symmetrically about the stationary nitrogen 
atom, together with a very famt line corresponding to 
the lmear active vibration Such an explanation of 
the Ime observed 1s rendered less probable by the small 
magnitude of the shift, which might reasonably be 
more of the order of that due to the corresponding 
vibration in nitrous oxide (N,O) (1282 em -! m the 
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liquid ?) Longer exposures are being made in an 
endeavour to bring up very faint lines 
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University College, Leicester, 
Mar 31 


! Vegard, Zeits fur Physik, 68, p 184, 1931 
Eris TET Smıth and Wilhelm, Trans Roy Soc Canada, 24, 
p 197, 


Crystal Structure of Methane 


IN view of the discovery by Clusimus of a trans- 
formation-point of solid methane at 20 4? K, ıt was 
interesting to investigate if there 15 a change of crystal 
structureornot Heusemade a dilatometrie examina- 
tion of the transfoimation and found the very small 
volume contraction of 2 per mille, suggesting that the 
crystal structure is not altered We have established 
this as a fact by making two X-ray exposures with solid 
methane at 21 1° K and 18 5? K respectively The 
films were concordant within the hmits of accuracy . 
they can be explained by assuming this structure to be 
a cubic close-packed one, the side of the elementary 
cube being 588 A The calculated density 0 52 15 in 
perfect agreement with the value measured by Heuse 

McLennan and Plummet, too, in their X-ray analysis 
of methane, found a cubic close-packed structure, with 
6 35 A as the side of the elementary cube, however, 
and calculated density 041 Moreover, the relative 
intensities of the lines we observed differ considerably 
from those given by these authors 

A more detailed account of this work will be pub- 
hshed in the Proceedings of the Royal Academy of 
Amsterdam 

H H Mooy 


Leyden, 
Mar 31 


Forestry Research. 


I AM very glad to see in NATURE of Apii 4 the 
communications from Dr M C Rayner and the 
Editor on this subject, and I am m cordial agreement 
with their remarks 

The extensive planting schemes initiated by the 
Forestry Commission afford a splendid opportunity 
for fundamental co-operative research on the building 
up of new forest soils We know little enough about 
the sois of our native woodlands, and practically 
nothing about the conditions induced by planting 
exotic conifers on heath or grassland in our climate 
It 1s certain that the knowledge acquired by properly 
planned research will save great sums of money in 
the future by preventing the waste of large-scale 
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mistakes It must be realised that except for two 
or three species the commercial planting of exotic 
conifers in Great Britain is still ın the experimental 
stage It ıs essential to conduct such experiments 
with proper scientific control Forest botany and 
forest pedology have been seriously and wastefully 
neglected in the past by those responsible for planting 
schemes ın this country. 

I should hke to direct attention to a particular 
opportunity now available I understand that the 
future of the Cambridge Forestry School is at the 
moment under consideration That school, with 
proper support, would be able to mitiate and carry 
through precisely the type of work required on the 
new plantations of the Forestry Commission in 
Breckland, and there ıs no other institution so con- 
veniently situated for the purpose The Cambridge 
School can never hope to compete with the Oxford 
School, associated as 1t 1s with the Imperial Forestry 
Institute, m general Imperial forestry work But 
Cambridge ıs m almost an ideal position for under- 
taking fundamental intensive research on the Breck- 
land forestry problems, and by doing so it will render 
a service of the first 1mportance alike to science and 
to practical forestry It behoves all the authorities 
concerned to give every possible support to the well- 
judged scheme of research which has been put forward 
by Dr A S Watt, the University lecturer in forest 
botany at Cambridge 

A G TaNSLEY 

Gran&jhester, Cambnidge, 

April 4 


Segregation of Floral Characters 1n the Wild Oxlip 


In quite a number of wild oxlip plants, presumably 
hybrids between the primrose (Primula vulgaris) and 
the cowshp (Primula verms), growing in situations 
where both the latter species abound, I find that the 
earliest formed flowers are borne on long peduncles 
of the primrose type, and are succeeded later, on the 
same plant, by flowers arranged on the umbelliferous 
type as in the eowshp Now, the question arises 
whether this dimorphic arrangement also occurs in 
Primula elatwr (Jacq ), the oxhp of East Angha which 
is regarded by some botanists as a distinct mutational 
variety or species If this segregation of floral charac- 
ters is not found in Pr»omula elatwor, then this fact 
would favour the supposition that this species 1s a real 
mutational form and not a hybnd 

The experience of field botamsts working in East 
Angha at this season of the year would be helpful in 
deciding this pomt So far, after the examination of 
some hundreds of plants, I have failed to find this 
dimorphic floral arrangement m any true primrose 
or cowshp plant The question ıs also important 
because 1t bears on the nature of segregation and the 
essential similarity of this process as 16 occurs in 
gametic and somatic cells 

C J Bonp 

10 Springfield Road, Leicester, 

April 19 





The Stimulation of Spermatozoa by Drugs. 


I HAVE for some years been investigating the action 
of drugs on mammalian spermatozoa, under the 
auspices of the Birth Control Investigation Commuttee 
Finding that certain drugs seemed to stimulate sperms 
to higher activity, I have recently made a special 
study of thus problem I have used guinea-pig sperms 
taken from the epididymis and suspendéd in a glucose- 
saline fluid buffered at about pH 8 Sperms are so 
active when first suspended in this fluid that the 
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effect of stimulating drugs ıs not obvious In these 
experiments the sperm suspensions were allowed to 
remain for 5-8 hours at the temperature of the body 
before the addition of the drug After 5-8 hours, the 
activity of the sperms was markedly reduced The 
drugs were tested at concentrations in the series ], 1, 
is, tr per cent, etc 

Strychnine hydrochloride was found to have a 
marked stimulating effect at +, vy, and sls per cent, 
especially at r per cent For practical purposes 
such a poisonous substance as strychnine is to be 
avoided, even ın minute quantities Brueine hydro- 
chloride was therefore tried, since 1ts pharmacological 
properties are similar, while ıt 1s only about one-eighth 
as poisonous It was found to stimulate sperms 
markedly at 4, v, and ¢ per cent, especially at 
tc per cent At this concentration brucme hydro- 
chloride has approximately the same stimulating 
effect on sperms as y per cent strychnine hydro- 
chloride, yet ıt ıs only about half as poisonous 
Brucine therefoie seems preferable for practical use 
Chloral hydrate was also found to stimulate sperms 
at 7; per cent, but far less than brucine and strychnine 

It 1s hoped that this discovery may find practical 
application in medicme and agriculture, whenever 
sterility 1s due to mactivity of sperms Perhaps its 
most obvious application is in cases where sperms 
have been sent long distances for artificial insemination, 
and are found to be less than normally active on 
arrival at their destination Further experiments 
along these lines are about to be undertaken 


JoHN R BAKER 
Department of Zoology and 

Comparatıve Anatomy, 
University Museum, Oxford, 


April 20 


—— — 


Geodesy ın India. 


ON page 170 of NATURE of Jan 31, 1931, appears 
an article entitled ‘‘Geodesy ın India”, by G T 
McC , being in the nature of a 1eview of Geodetic 
Report, vol 5, of the Survey of India May I correct 
a small misapprehension into which the reviewer has 
fallen ? 

In the sixth paragraph, reference 1s made to a 
decision “ to re-map at least a portion of the Depend- 
ency’’ This ıs not the mtention The areas with 
which the Survey of India 1s concerned have been 
divided into a limited number of overlapping zones 
of 8° of latitude, to meet the military requirements 
In certain areas the latitude and longitude of fixed 
points have been converted into the corresponding 
‘gud’ co-ordinates and in some cases the grid lines 
have been or will be surprmted on the maps But 
there is no general question of re-mapping a£ all 

The width of 8° of latitude results in a variation in 
seale of about 1/400 or 1/800 from the average scale , 
and for the object 1n view this has been accepted as 
negligible However, ın this orthomorphie projection 
it 1s a simple matter to apply a scale further varymg 
with the latitude, and were this done, a much wider 
zone than 8° zone would give rise to little trouble 
or embarrassment The gain m mereasing the zone 
width 1s of course reduction both in number of changes 
from one grid to the next and the consequential need 
for duplication in areas of overlap 


J. DE GRAAFF HUNTER 
Survey of India, 
Geodetic Branch Office, 
Dehra Dun, 
Mar 12 
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Cytological Theory in 
By Dr € D 


que chromosome theory of heredity, by relating 
chromosome behaviour with the phenomena 
of inheritance, has obviously made ıt possible to 
apply the cytological method to the study of 
mbheritance With this profitable field before them, 
geneticists and cytologists have not hesitated to 
draw conclusions in the one field from observations 
made m the other, but 1n order to do so they have 
had to apply certain rules of interpretation Their 
method has naturally been to assume, so far as 
possible, a direct relationship between cytological 
and genetical observations The geneticist has 
therefore not only assumed that the material of 
every part of the chromosome has a specific genetic 
effect, which 1s a widely verified assumption, but 
also that the capacity of the chromosome for 
variation is equally specific, so that ıt ıs possible 
to refer to hereditary differences and to particles 
of chromosome alike as ‘genes’ ‘This second as- 
sumption 1s also widely verified , but ıt 1s subject 
to serious exceptions 1n that two different kinds of 
change have been shown to befall the same par- 
ticle, namely, internal change and external change 
such as loss or re-arrangement This constitutes 
no primary objection to the theory of the gene 
but rather indicates a necessary enlargement of 1ts 
scope 

Cytologists, on the other hand, in translating 
their observations into genetical terms, have 
sought to apply the chromosome theory to the 
interpretation of meiosis With the help of the 
simple rule that the pairing of chromosomes 18 à 
criterion of their relationship, they have set to 
work to examine mesis in hybrids and in ring- 
forming plants (such as various species of Gnothera) 
The results of these studies have been confusing 
because investigators have not first examined the 
principles they were applying to see if they were 
indeed principles or merely empirical rules of 
special derivation and therefore of limited applica- 
‘tion Wenow have evidence by which to test them 

Meiosis consists in the occurrence of two suc- 
cessive divisions of a nucleus 1n the course of which 
the chromosomes divide once instead of twice as 
they would in two ordinary mitoses Where the 
distribution of the chromosomes 1s regular, the four 
daughter nuclei therefore have half the number of 
chromosomes of the parent nucleus (Fig 1) 

At the first division, the chromosomes come 
together 1n pairs, and a whole chromosome of each 
pair passes to one pole to divide at the second 
division of the nucleus To express this compara- 
tively with regard to mitosis, we may say that 
while two half-chromosomes (or ‘ chromatids ’) are 
associated 1n pairs at a mitosis, four are associated 
at the first metaphase of meiosis A numerical 
reduction in the chromosomes must be attributed 
duectly to the lack of any splitting of the chromo- 
somes in the interval between the two divisions 


* Substance of three lectures given at the Royal Institution on 
Mar, 10, 17, and 24 
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1s readily related to the fact that each chromosome 
is already split into the two chromatids which have 
passed together to one pole This in turn 1s 1elated 
to the pairing of the chromosomes 

It has therefore seemed natural (since 1890) to 
regard the essential difference between meiosis and 
mitosis as consisting in the pairing of the chromo- 
somes Since different pairs of chromosomes pass 
at random to the two poles (so that A,-A, and 
B,-B, may give daughter nuclei 4,B, and 4,5, 
or, equally, A,B, and A,B), and since the chromo- 
somes are qualitatively differentiated, ıt follows 
that those which pair and pass to opposite poles 
must be similar if meiosis is to yield similar 
reduced nuclei (Boveri) Clearly, likeness 1s a con- 
dition of pairmg But since the chromosomes that 
pair can be seen to be morphologically alike and 
therefore to be corresponding structures derived 
(so far as observation then showed) from opposite 
parents (Montgomery), 1b seemed enough to say 
that this pairing was due to the hkeness of the 
chromosomes An ‘incipient’ association 1s often 
to be seen at mitosis in the somatic cells Perhaps, 
therefore, meiosis was the final step ın the sexual 
process in which the maternal and paternal 
elements at last united 

Such 1s, 1n a general way, the ‘ explanation ' of 
meiosis that 1s current to-day To be sure, we now 
know that the association cannot be attributed to 
an attraction between chromosomes derived from 
opposite gametes, since pairing has been found 
in meiosis ın parthenogenetic organisms," * and 
very often between chromosomes derved from the 
same gamete ın polyploid plants It may also be 
objected that this 1s merely to explain sgnotum per 
agnotwus But ıt ıs still taken to be a satisfactory 
basis for cytological, genetical, and evolutionary 
deduction Incompatible observations are freely 
ascribed to ‘mechanical’ or ‘ physiological’ con- 
ditions 

There are many recent observations of this kind 
There are tetraploid plants (such as .JPremula 
sinensis ?), the nuclei of which contain four identical 
chromosomes of each of the twelve types that are 
represented twice in the diploid These chromo- 
somes usually associate 1n fours at meiosis, as they 
would be expected to do if likeness were the sole 
condition of pairmg But nearly always one, two, 
or three of these groups fail to be formed and their 
chromosomes appear merely paired This 1s not 
explicable on the affimty theory The chromo- 
somes should be either all ın fours or all ın pairs 

Other observations of the same type are (1) The 
occurrence of unpaired chromosomes in tiiploids, 
instead of all three identical chromosomes of each 
type being associated (Zea, T'ulhpa, Lnlvum®) 
(2) The occurrence of unpaired fragment chromo- 
somes, although these have identical mates with 
which they can paar (Secale, Matthiola,’ Tra- 
descantva ?) 
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The only difference between these fragments and 
the other chromosomes which pair regularly appears 
to be their smaller size If the triploids are ex- 
amined, ıt 1s s1milarly found that the chromosomes 
which fail to associate regularly ın threes are the 
small ones (Hyacinthus}°) Therefore, not only 
likeness but also sıze bears some relation to the 
pairing of chromosomes 

If now we turn to consider the structures of the 
paired chromosomes at meiosis we find a variety 
of form that shows, at first sight, neither a rule in 
itself nor any clear relationship with ordmary 
mitosis ‘The two processes must be studied in 
ee development 1n order to be seen 1n relation- 
ship 

The prophase of mitosis is characterised by a 
linear contraction of two threads, associated side 
by side, to become the two cylindrical rods which 
constitute the metaphase chromosome At meiosis 
we find at the earliest stage a difference The 
threads observed are single They soon come 
together in pairs side by side and reproduce the 
conditions observed at the prophase of mitosis very 
closely indeed But on account of then pairing 
they are present at this pachytene stage m half 
the number found at the prophase of a mitosis ın 
the same organism Evidently, therefore, the single 
threads at the earlier stage were chromosomes 
still undivided although ım the earliest visible stage 
in mitosis they have already divided 

After an interval, splits appear in the pachytene 
thread, separating 1t mto two threads, each of 
which 1s now seen to be double But instead of 
these sphts passing right along the paired chromo- 
somes and separating them entirely, 16 1s found, 
when they meet, that the double threads that 
Separate in one part are not the same pair of 
threads that separate 1n another The separated 
paars of threads therefore change partners, and the 
points at which they change partners (there are 
often several distributed along the paired chromo- 
some) are called ‘chiasmata’, This stage 1s 
diplotene (Fig 1) 

Between diplotene and metaphase there 1s 
further linear contraction, and the structure of the 
paired chromosomes may remain the same in 
regard to the relationships of the four threads of 
which they are composed that 1s, the chiasmata 
may remain stationary But they may undergo 
a change which consists in the opening out of 
the loop that includes the spindle-attachment, at 
the expense of the adjoming loops, as though 
the spindle-attachments of the chromosomes were 
repelling one another In other words, the chias- 
mata appear to move along the chromosome 
towards the ends finally, the chromatids are 
associated in pairs with changes of partners only 
at the ends Such changes of partners are called 
‘terminal chiasmata’, and the frequency of the 
end-to-end unions at metaphase corresponds with 
the frequency of the chiasmata seen earlier, when 
they were still imterstitial, in small chromo- 
somes (fragments) which only have one chiasma at 
most! Further, ın organisms with large chromo- 
somes it is still possible to see the change of 
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partner at the end the association is double, ıt 
18 between the ends of two pairs of chromatads, not 
merely between the ends of one pair of chiomo- 
somes 

These observations point to the chiasmata being 
the immediate cause of pairing between chromo- 
somes How can such a hypothesis be tested ? It 
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Fie 1 —Diagram to show the development of one pair of chromosomes 
at meiosis, and their relationship on the assumption that crossing 
over 18 the cause of chiasma formation The four stages ot 
prophase shown are (1) leptotene, (2) pachytene before division, 
(3) pachytene after division, (4) diplotene to diakinesis 


is found that given pairs of chromosomes have a con- 
stant rangein the numbei of chiasmata formed For 
example, ın the M chromosome of Viera Faba H 
from 3 to 13 chiasmata aie found at the metaphase, 
with a mean of 8] The M chromosome, which 1s 
much shorter has a range of 1 to 6, with a mean of 
30 If we suppose that small chromosomes arising 
by fragmentation have a chiasma frequency pro- 
portionate to their length as compared with their 
larger neighbours, then we can predict from 
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observations of therr sıze and of the observed fre- 
quency of chiasmata in the large chromosomes 
what thew frequency of paiung will be, on this 
hypothesis Thus, in the variety “ Yellow " of 
Fritillaria imperials 1t was found that the chiasma- 
frequency was 2 58 ın the large chromosomes The 
fragments were about one-ninth of the length of 
the large chromosomes They should therefore 
have chiasmata ın a frequency of 2 58/9 per pair, 
or 029 This means that they should pair in 0 29 
cases (neglecting the frequency of one pair forming 
two chiasmata, which should be slight) They 
were observed to pair in 0 22 of cases à Hereis an 
example of the type of observation which 1s sus- 
ceptible of statistical analysis and supports this 
hypothesis 

Now, 1f we admit chiasmata as the condition of 
chromosome pairing, a considerable simplification 
is possible m stating the relationship of mitosis 
and meiosis Throughout the prophase of mitosis, 
the threads are held together by an attraction in 
pairs The same rule applies to meiosis, for the 
evidences of failure of pairing of fragments, of 
odd chromosomes in triploids, and of the four 
chromosomes of a type in tetraploids all point to 
the chromosomes having no present attraction at 
metaphase They are merely held together by the 
chiasmata—that 1s, bv the attraction between the 
pairs of half chromosomes and the exchanges of 
partners amongst them , and this attraction exists 
equally at mitosis 

This being so, we must look to the earliest stage 
of prophase to find the essential difference between 
the two types of nuclear division It evidently 
lies in the time at which the chromosomes split 
into them two halves At mitosis, it 1s probable 
that this has already happened before the chromo- 
somes appear at prophase At meiosis, 1t does not 
happen until pachytene (possibly at the moment 
at which the diplotene loops appear) The pro- 
phase of meiosis therefore starts too soon, relative 
to the sphtting of the chromosomes If we con- 
sider that there ıs a universal attraction of threads 
In pairs at the prophase of any nuclear division, 
as we see 1t at mitosis, 1t follows that this condition 
is fulfilled by the pairing of chromosome threads 
when they aie still smgle, and their separation at 
diplotene when they have at last come to divide 
The decisive difference would therefore appear to 
be in the singleness of the early prophase threads 
in mersis This singleness may be attributed to 
one or both of two causes (1) a delayed division 
of the chromosomes, (11) & precocious onset of 
prophase The second of these seems the more 
hkely explanation, on account of the short dura- 
tion of the pre-meiotic prophase 1n some animals 
Either assumption would account for the most 
characteristic of all secondary features of meiosis, 
namely, the exaggerated hnear contraction of the 
chromosomes, paired or unpaired, if the time 
relationship of metaphase to the division of the 
chromosomes remains the same This hypothesis 
of precocity ® may be tested by the observation 
of a correlation between iriegularities ın meiosis 
and (a) abnormality in the timing of meiosis, and 
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(b) diminished contraction of the chromosomes at 
metaphase 

The first of these tests 1s applicable to many 
organisms with occasional suppression of reduc- 
tion, the aberrant nucle: enter on the prophase 
of meiosis either earlier or later than the normal 
nuclei 15151617 When they are too early, 1t may be 
supposed. that a premature division of the chromo- 
somes has precipitated the prophase, when too 
late, ıt may be supposed that the prophase has 
been delayed In either case, the chromosomes 
would no longer be single at early prophase and 
the condition of their pairing would be lost 

Such a cause of failure of pachytene pairing may 
be expected to be distinguishable by its effect on 
the contraction (the second kind of test) For 
when failure of metaphase pairing 1s not due to an 
upset ın the timimg of prophase but merely to 
failure of chiasma formation, we might expect 
normal meiotic contraction, this ıs the case in 
maize 18 Where the prophase has been delayed, 
we might expect an approach to mitotic conditions, 
this ıs the case in Matthiola 1? ? Other critical 
evidence in favour of the hypothesis has already 
been quoted ın these columns ?! 

By trying to define 1n this way the relationship 
of meiosis to mitosis, we find out what 1s essential 
and therefore universal in meiosis, and what is 
unessential and secondary Only when the direct 
interpretation of events in the nucleus is clear (as 1t 
now seems to be) can we attempt their genetical 
interpretation on a satisfactory basis 

Two examples of the genetical interpretation of 
chromosome behaviour at meiosis are of immediate 
importance It has been shown 1n every organism 
that has been adequately tested that crossing- 
over can occur between corresponding parts of the 
paired chromosomes at meiosis, actually between 
the chromatids, so that crossing-over 1n the region 
between C and D ın a pair of chromosomes ABCDE 
and abede wil give four kinds of chromatid 
ABCDE ABCde, abcDE, and abcde (Fig 1) We 
may suppose that this crossing-over has no relation 
with anything observable cytologically that it 
takes place when the chromosomes are intumately 
associated at pachytene and has no connexion 
with later behaviour This view can only be taken 
when other possibilities are eliminated We may 
also assume that crossing-over has some relation- 
ship with chiasmata, either as a cause (‘ chias- 
matypy )?^?3 or as a consequence through 
breakage and reunion of new trreads !? ° The last 
possibility has been ehminated by the statistical 
demonstration that terminal unions correspond in 
frequency with interstitial chiasmata, and that 
the number of terminal chiasmata increases part 
passu with the 1eduction of interstitial chias- 
mata *4 20 The first possibility, that the chromo- 
somes fall apart as they come together, and that 
the exchanges of partners at chiasmata are there- 
fore due to exchanges in linear continuity or 
crossing-over between the chromatids, has been 
demonstrated in two ways 

In tetraploid Hyacinthus and Primula associa- 
tions occur with such a spatial relationship that 
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they can only be interpreted as the 1esult of 
crossing-over ® 7° In ring-formmng (Cnothera,?8 
chiasmata occur interstitially between a pair of 
chromosomes associated terminally with two others 
to give a ' figure-of-eight’ Such an arrangement 
also can arise only on the assumption of crossing- 
over These demonstrations confirm Belling’s in- 
terpretation of the Hyaewthus trivalents, which 
was not ın itself disputable 5 Whether the ob- 
servations are of universal application (the simplest 
assumption) or not, can only be shown by cyto- 
logical tests of organisms which have been studied 
genetically 

A second problem is that of rng formation 
Since, on the present hypothesis, the pairing of 
chromosomes at metaphase 1s conditioned by the 
formation of chiasmata at prophase between parts 
of chromosomes of identical structure, ıt follows 
that ring formation (where one chromosome pairs 
in different parts with parts of two others) must 
always be due to different arrangement of parts, 
that 1s, different structure, ın the chromosomes 
contributed by opposite parents ?9 29 Thus the 
relationship of the chromosomes of two organisms 
can always be specified from the observation of 
the pairing behaviour of the chromosomes at 


meiosis in the hybrid It ıs therefore possible to 
study differences of such a magnitude as will 
sterilise a hybrid and are therefore not susceptible 
of genetical analysis This method is now being 
widely applied 
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Landscape at the Royal Academy. 


T “ Cape St Vincent ” (669) we have an example 

of the work of the late W L Wylle in which 
the revered veteran showed undiminished mastery 
of his craft The rush of the Atlantic rollers as 
they mount and comb on nearing the headland 
will recall to many, besides the present writer, a 
notable incident on the voyage from England to 
the East 

In “ Moonhght Scally Isles" (90), Mr Julus 
Olsson renders with his usual skill one of the most 
beautiful aspects of the coastal scenery of Great 
Britain, and the spark of the beacon on the head- 
land both focuses the attention of the eye and 
adds to the emotional appeal of the picture In 
“Sunlight ” (130), Sir Hughes Stanton depicts a 
promontorial town of the Mediterranean coast 
silhouetted against sea and sky, a picturesque rela- 
tion of architecture and Nature for which we must 
seek foreign shores The austerities of Spanish 
landscape have attracted Mr Sydney Lee (“ The 
Ox Cart", 79), Mr Guy Kortmght (“Spanish 
Cactus ", 243), and Mr Oliver Hall (“ A Town of 
Southern Spam", 414) In the case of several 
pictures which embody either the golden glow and 
dark shadows of evening or lurid hght and sombre 
clouds of storm, the artists have enhanced both 
the height and depth of tone and colour by a 
frame of black and gold Notable examples of 
this judicious device are “The Storm” (80) 
by Mr Phlp H Padwick, ^ Evenimg m the 
Mountains" (268) by Mr Wilham Clarkson, and 
oe near Beddgelert ” (281) by Mr Oliver 

all 

In the fine study of “ Amiens” (258) by Mr 
Terrick Williams, the shadowed cathedral owes 


No 3210, Vor 127] 


its immensity to the foreground of small houses, 
caught by sunhght, onthe quay  It1s an intriguing 
fact that 1mpressiveness of size should bear so little 
relation to that which the astronomer calls the 
‘apparent magnitude’ of an object A notable 
example of the dependence of the impression of 
size upon grouping 1s afforded by Windsor Castle, 
which when seen above the houses of the Borough 
assumes the appearance of a walled town crowning 
the hill 

In “ The Estuary " (301) by Mr Arnesby Brown, 
we have one of the characteristic landscapes of 
the British coast, with fine effects of atmosphere 
Towermg clouds fill the larger part of the picture, 
the horizon of the land and sea lying very low in ^ 
the field of view Underlying this practice or de- 
vice of pictorial composition is the singular fact 
that although the eye 1s keen to note any lateral 
divergence from the vertical, 16 recerves no warning 
sensation of a considerable departure from level 
outlook Hence great sky views are not so much 
determined by the circumstance of there bemg 
more sky, as by a natural grouping which lures the 
eye to an upward outlook 

In * Northleach " (479), Mr Wilham A Ruixon 
gives us a faithful picture of Arcadian England , 
the harvest field and church tower, undulating 
landscape, and rounded masses of spreading trees, 
with soft white clouds floating overhead We may 
travel the world over but only 1n England will such 
a scene be found This 18 our particular heritage, 
which we should cherish and preserve 

In Room X, devoted to Water-Colours and 
Tempera, Mr Cecil A Hunt, in “Glen Brittle, Isle 
of Skye " (933), has rendered with poetic feeling a 
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landscape of Britain which stands in greatest con- 
trast to Arcadian England, the rugged range of the 
Cuillin Hills, pmnacles of dark, volcanic rock, msing 
above mists hanging 1n the hollows, where shadows 
are suffused with the atmospheric colour character- 
istic of the climate of the Western Highlands 

In the Architectural Room, a perspective draw- 
ing of “Sydney Harbour Bridge, Australa ” (1401), 
Sir John J Burnet and Partners, displays the 
latest triumph of steel construction, one of those 
great lattices which, when left unenclosed by 
masonry, stand out so splendidly against the sun- 
set and the dawn 


The Sculpture Gallery ıs of particular interest 
to the scientific community on account of portrait 
busts, including that of Mr G Buckston Browne 
(1530) by Mr Charles L Hartwell, Lord Dawson of 
Penn (1592) by Mr Henry Pegram, Dr Henry S 
Wellcome (1513) by Mr Edgardo Simone, Su 
George Makins (1550) by Mr M Pownall Bromet, 
Miss Joan B Procter (1624) by Mr George 
Alexander, and Mr Allan G Wyon’s fine rendering 
of the striking features of the late Sir Henry 
Wickham (1501), pioneer planter of para 1ubber in 
India 

VAUGHAN CORNISH 


Obituary. 


Pror A A T Bracuet, For Mem RS 

()^ Dec 27 the death took place, after a pain- 

ful illness of several months’ duration, of Dr 
Albert Brachet, of Brussels, professor of anatomy 
and director of the Laboratory of Embryology of the 
Faculty of Medicine ın the University of Brussels 
He was a foreign member of the Royal Society and 
correspondant of the Paris Academy of Sciences, 
and was a distinguished leader m embryological 
science He was also well known in circles wider 
than those of professional embryologists as the 
author of the admirable “ Traité d’embryologie 
des Vertébrés " 

Born at Liége on Jan 1, 1869, Brachet received 
his early traiimg in embryology at the hand of 
Edouard van Beneden Later he became pupil 
and assistant to Auguste Swaen In 1904 he was 
appointed to the chair m Brussels, where he ım- 
mediately instiled new hfe mto anatomical study 
in that University 

Brachet’s permanent place in the history of 
vertebrate embryology.wil probably rest mainly 
upon his investigations into the morphological 
facts of development His early work with his 
master Swaen, upon the origin of the mesoderm 
and vascular system in Teleosts, was followed by 
a series of valuable investigations upon the early 
development of Batrachians, and these in turn by 
researches along corresponding lnes upon Ganoid 
fishes and reptiles His morphological work bears 
the impress of a passing phase in the history of 
embryological science which followed as a natural 
consequence the flood of uncritical morphology 
poured out by the enthusiasts of the first few 
decades after Darwin The hasty work and 1l- 
balanced speculation of those days naturally 
brought ın its train a spirit of disillusionment as its 
errors became apparent—with the deplorable m- 
 eidental result that one of the most fascmating 
branches of biological science became reduced for 
the time being to the level of mere fact-collecting 

Brachet was not entirely unaffected by the steril- 
ising spirit of the day He views the process of 
gastrulation merely as the attamment of the two- 
layered condition , the ectoderm and endoderm of 
the embryo merely as ectoblast and entoblast— 
without any recognition of that splendid and in- 
spiring idea which appreciates their homology and 
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consequent evolutionary significance O1 again, 
as regards that other great idea of vertebrate 
morphology, the protostoma theory, Brachet, while 
showing intimate knowledge of the actual facts 
of observation, will have nothmg to do with the 
evolutionary hypothesis which alone provides an 
explanation of the phenomena observed, and raises 
them from the level of mere facts to that of con- 
stituent parts of a consistent philosophy Never- 
theless, without doubt, Brachet’s name will live as 
one of the important builders of vertebrate em- 
bryology 

Like so many of his contemporaries, Brachet 
became eventually drawn aside from the path of 
morphology into the territory of experimental 
embryology The spirit which animated the work 
of himself and of his department ın later years 
cannot be better expressed than ın his own words, 
as quoted 1n the birthday notice contributed on his 
behalf to NATURE of Jan 3, p 41 

(1) “ l'analyse de localisations germinales 
et du déterminisme de la morphogénése chez 
les Vertébrés, spécialement les Amphibiens ” , (2) 
i l'étude de la physiologie de Ia mise en marche 
du développement et des cinéses de segmentation ” 

Along such lnes, Brachet did much careful and 
interesting work It ıs clear that the reproductive 
cell of a complicated animal such as a vertebrate, 
possessing all its potentialities for reproducing the 
pecuharities of the parent, down even to com- 
paratively trivial details, must have a physiology 
of immense complexity, far transcending human 
powers of investigation, and certainly the time 1s 
not yet for evaluating finally the achievements of 
experimental embryology It ıs one of the chief 
merits of Brachet’s admirable experimental studies 
on the egg of the frog that he was able to demon- 
strate convincingly to what an extent the substance 
of the egg 1s already differentiated in its various 
regions before the act of fertilisation The further 
conclusion he reaches as to the active part played 
by the spermatozoon 1n readjusting and fixing the 
localisation of the various organ-forming portions 
of the egg rests on a less firm foundation 

Brachet was no mere laboratory recluse En- 
dowed with a lovable personality, a high idealism, 
and that power of oratory that caused him to be 
dubbed ‘ the Jaurés of Anatomy ’, he wielded great 
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personal mfluence among the students of his uni- 
versity In frequent request to take the chair at 
sociological meetings, he became the first president 
of the ‘‘ Socialist Intellectuals ”’, and at his funeral 
the Red Flag was prominent An ardent believer 
in the ‘ United States of Europe ’, he was inspired. 
on one hand by his absolute behef ın the socialistic 
ideal, and on the other by his horror and fear of the 
recurrence of war 

In the administiative affairs of his university 
Brachet also exercised much influence He served 
his period in the high office of Rector, and his 
rectorial addresses were marked alike by their 
eloquence and their lofty and inspirmg idealism 
It was during this period that he obtained the 
immense influence and inspired those feelings of 
affectionate regard that made his untimely death 
felt as a cruel blow throughout the university 
community 





Pror W D ZELENSEY 


THE news has just reached Great Britain of the 
death of Prof Wladimir Zelensky, professor of 
zoology and head of the Parasitological Department 
in the University of Leningrad, which occurred on 
April 27, 1930, at the age of fifty years 


The late Prof Zelensky was one of the prominent 
zoologists of Russia His investigations were 
devoted chiefly to the morphology, biology, and 
systematics of leeches, his most important contri- 
bution being the ‘‘ Investigations on the Morpho- 
logy and Systematics of the Hirudinea 1 The 
organisation of the [chthyobdellide ” (1915) Lately 
Zelensky was engaged on a revision of this group 
of leeches on behalf of the Zoological Station of 
Naples, and worked on the collections of leeches 
belonging to various Continental museums — He also 
prepared for publication the section on leeches for 
the “ Handbuch der Zoologie ", by Kukenthal In 
his earlier days Zelensky established the phago- 
cytic function of the so-called ‘urne’ in the 
Sipunculide | Durmg the present dearth of biolo- 
gists of the old school 1n Russia, the death of Prof 
Zelensky will be a great loss to his country 





WE regret to announce the following deaths 


Prof R S Heath, formerly vice-prinerpal and pro- 
fessor of mathematics m the University of Birmingham, 
on April 15. aged seventy-two years 

Prof W Valentmer, formerly professor of astronomy 
in the University of Heidelberg, on April 1, aged 
eighty-six years 


News and Views. 


On May 3, shortly before 9 26 am, a sharp local 
earth-shake was felt, chiefly 1n the coal-mining district 
to the north-west of Manchester The area in which 
the shock was strongly felt ıs about 13 miles long 
and 9 or 10 miles wide, and includes about 100 square 
miles, but at one or two places outside 16 was also 
shghtly felt The shock was strong enough to cause 
shght damage, such as overthrowing chimney-pots, at 
Eccles, Irlam-o’-th’-Heights, Patricroft, etc Tremors 
were recorded at the Stonyhurst College observatory, 
beginning at 9h 25m 56 s and lasting 40 sec , but 
not at the Godlee observatory in Manchester nor at 
the Bidston observatory near Birkenhead The small 
disturbed area (probably less than 200 square miles) 
and the high intensity near its centre point to a very 
shght depth of focus, such, for example, as the depth 
of the coal-seams worked ın the district The longer 
axis of the disturbed area runs about north-west and 
south-east, 1n the dnection of the Pendleton or Irwell 
Valley fault, and the centre of the area hes close to the 
fault-hne It is probable that the earth-shake was 
caused by a slip along this fault, and that the slip was 
precipitated, not by natural causes, as in the Bolton 
earthquake of Feb 10, 1889, but by the removal of 
coal in the neighbourhood of the fault It ıs of some 
interest to notice that the disturbed area of the recent 
earth-shake almost coincides with that of one, not 
quite so strong, that occurred on Nov 25, 1906, and 
that the places where slight damage to chimneys 
occurred last Sunday lie close to the centre of the 
innermost isoseismal of 1905, and to the centres of 
similar but still shghter shocks on Feb 27, 1899, and 
April 7, 1900 (Geol Mag, vol 7, p 175, 1900 vol 
8, p 361, 1901 and vol 3, pp 171-176, 1906) 
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Ow May 4 the Huxley Memorial Lecture of the 
Imperial College of Science and Technology was de- 
hnvered in the Royal College of Science by Sir Arthur 
Smith Woodward, who chose as his subject ‘‘ Modern 
Progress in Vertebrate Paleontology’? A more 
appropriate subject or a more befitting lecturer could 
scarcely have been selected for this particular memorial 
lecture Suir Arthur, first of all, briefly recapitulated 
the suggested scheme for the evolution of vertebrates 
originally proposed by Huxley, who drew up a definite 
sequence from Hypichthyes (an Amphrozus-like an- 
cestor) to the ancestral mammals, and then attempted. 
to find then modern counterparts In emphasising 
the modein research work into the question of verte- 
brate paleontology, Sir Arthur showed how well our 
modern conceptions fit in with Huxley’s mgenious 
scheme, and how much further modern workers have 
gone along the same theoretical lines, based on more 
practical materal now available For example, 
whereas Huxley could find no modern homologue of 
the Hypotheria, Su Arthur was successful in bridging 
this gap, 1n the hght of modern knowledge So much 
has been discovered durmg recent years that Sir 
Arthur could not help but make some definite asser- 
tions with regard to vertebrate evolution, which only 
a short time ago he would not have been able to make 
For example, amphibians and reptiles are now so 
closely related by known fossils that their evolu- 
tionary sequence cannot be disputed 


As was to be expected from such an authority as Sir 
Arthur Smith Woodward, the fishes were considered 
very fully The result was much information con- 
cerning American workers, perhaps to the detriment 
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ever In the factones, labour-saving appliances have 


scientific work, who have been able to bring so much , become so effective that one man can do what 16 took 


to hght concerning man But perhaps it was a 
happy thought, foi, whereas much information ıs 


available conceinig man, especially since the dis- | 


covery of Sinanthropus, the woik on the lowe 
vertebrates comes as a useful complement toit Here 
several points of interest and importance were empha- 
sised For example, the work of Prof E A Stensio, 
of Stockholm, has given us a good idea of the Mych- 
thyes when they dominated the world, whereas their 
modern counterparts, the lampreys and hag-fishes, 
are nowhere near enough for this Bone, too, which 
undoubtedly was preceded by dentine, in the first 
place as an exoskeleton, probably followed the dentine 
more closely than has pieviously been supposed 
Curiously enough, too, the links between groups are 
nearly always of the smaller types This, with other 
observations, leads Sir Arthur to the conception that 
most probably the same characteristics were arrived 
at along different channels, that groups began their 
evolution with definite inherent aims or potentialities 
which are difficult to desc1ibe at present, and that the 
impetus to evolutionary development was not so 
much a stiuggle for existence among the animals 
themselves as 16 was between the animals and their 
environmental conditions 


Sir JOHN RUSSELL gave an analysis of the relation 
of man to the complicated modern machinery of civilisa- 
tion, 1n his Essex Hall lecture entitled * Man and the 
Machine ", dehvered on Apul 30 Sir John pointed 
out that, until recently, ıt was the empirical method 
that has prevailed in our methods of agriculture 
Empincism, however, gave man but an uncertain 
control of Nature's forces In aguiculture, scientific 
workers have been successful 1n discovering the chief 
factors controlling the growth of plants, and Lawes, 
the founder of the Experimental Station at Rotham- 
sted, about 1839, first applied this knowledge so as 
to increase considerably the fertility of the soil and 
banish the spectre of food-shortage from the world 
The appheation of artificial fertilisers and bacteria 
specially bred for the purpose, have made better crops 
possible - Plant diseases have been brought under 
control, and disasters, such as the terrible potato 
blight brought into Ireland about a hundred years 
ago, can now be avoided ‘The geneticist has, more- 
over, succeeded 1n determining many of the characters 
which decide the nature or properties of plants, their 
height of growth, time of ripening, ete The result 1s 
that, by selection, new types of wheat have been pro- 
duced with power of early ripening intensified or 
capable of growth in areas of subnormal rain-fall 
Consequently, arable land has been extended into the 
cold northern prairies and mto the old desert lands, 
with a great expansion in the wheat potentialities of 
the world In 1898, Sir Wilham Crookes declared 
that the methods and knowledge then current could 
not long suffice to feed the growing population of the 
world Science and practice have advanced, and, in 
place of famine, wheat 1s so abundant that the world’s 
granaries hold far moie than can be used Other 
foods are similarly available more abundantly than 
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the labour of several men to do only & few years ago 


WE are in possession, Sir John Russell said, of a 
new ‘machine’ that easily achieves things 1mpossible 
to our fathers and does much of our work fo: us 
The ' machine ' calls for specialists Thus 1s produced 
the increasing army of trained men The cultural 
effects of the ‘machine’ on the wider public cannot 
yet be clearly seen It tends to foster passive rather 
than active pursuits, ıt 1s thus 1nimieal to the arts of 
self-expression and self-development ‘The ‘ machine’ 
18 reducing the demand for human labour, and by no 
means equally Asa result, a few are overloaded with 
work and an increasing number find themselves un- 
wanted This displacement of labour 1s a new perma- 
nent factor in our hfe as a community, and 1t must 
increas? in importance as the ‘machine’ futher 
develops The contrast between conditions in the 
country and the towns is striking The man in the 
countiy 1s much less dependent on the ‘machine’ 
than the town-dweller The very low rate of unem- 
ployment ın rural England 1s 1n striking contrast with 
that of the industrial iegions, showing the greater 
elasticity of country lıfe as compared with that of the 
towns, and Sir John Russell 1s of opinion that the 
development of country life and country pursuits 
affords a promising way out of oui present difficulties 
Our ultimate aim must be to use the machine for the 
common good 


THE lecture hall of the Institution of Electrical 
Engineers was crowded on Apri 30 to hear Piof 
W L Bragg give the twenty-second Kelvin Lecture 
He chose as his subject “ The Architecture of Sohds "', 
and gave a popular exposition of modern theory 
which was much appreciated by his audience He 
divided solid bodies into three great classes, metals, 
organic substances, and inorganic substances Iron, 
wood and stone are representative of these classes 
Metals differ from the others by the presence of free 
electrons, the attraction between which and the 
positive 10ns gives the stiucture rts stability The 
basis of the structure of pure metals and alloys is one 
of close ‘packing’, but the radu of the atoms in metals 
are much greater than those of the 1ons ın crystals 
The structures of pure metals are very simple X-rays 
have proved of the greatest value m obtaining an 
insight imto the real constitution of alloys The 
structure of metals and alloys ean be found, but it 1s 
very difficult to picture the structure of organic sub- 
stances The constitution of inorganic substances 1s a 
problem in electrostatics The stable configuration 
1$ that in which the potential energy 1s a minimum 
This enables even the constitution of very complex 
compounds to be found When these structures are 
found, we can study the effects of extension and com- 
pression on solids and the effect produced by heating 
them Special hypotheses have to be made ın several 
cases, as, for example, when explaining the expansion 
of metals by heat ‘Theoretically, heat should be 
transmitted through salt with the velocity of sound, 
and rock salt should be stronger than the strongest 
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steel Prof Biagg gave a convincing explanation 
of why heat travels much more slowly than this m 
insulating materials He regards a sheet of mica as 
simply an electrical condenser Ithas great mechanical 
strength parallel to the sheet and very little perpen- 
dicular to ıt . 


THE twenty-first annual May lecture of the In- 
stitute of Metals was delivered on May 6 by Mr 
Wilam B Woodhouse, past-president of the In- 
stitution of Electrical Engineers Mr Woodhouse 
reviewed the development of power production 
throughout the world and 1n particular the 1mportant 
question of the extent to which Great Britain, de- 
pendent as 1t 1s on coal for power production, can 
compete with water power in other countries in the 
production of cheap electricity for metallurgical and 
other industrial purposes Electrical methods of 
treating ores and of producing and refining metals 
aie used to an extent which requires very large 
amounts of power and is 1apidly growing Electric 
power ıs being produced in Great Britain by the con- 
sumption of coal at a price which compares favourably 
with water power in other countries The great 
development of water power in other countries and 
the large amount still unused calls for the most careful 
consideration of our relative position as a power- 
producing country The use of oil fuel, its effect on 
the production and demand for coal, and the prospects 
of producing od fuel from British coal, were also 
discussed The progress of electric power supply by 
a single organisation over a wide area, imtiated in 
England some thirty years ago by the electric power 
companies, the developments of which have, in the 
face of great difficulties, provided a general supply of 
electricity at a low price, led the way to nationally 
and internationally mterconnected systems of supply 
in all parts of the world, and in Great Britain to 
the establishment of the 'gnd' by the Central 
Electricity Board It ıs practicable to obtain large 
amounts of electricity from efficient power stations 
in Great Britain at a price as low as one-fifth of a 
penny a unit or even less for secondary power or 
restricted supplies 


Iw September 1929, the Government appointed a 
committee to conside: and report upon the desir- 
ability and feasibility of establishing one or more 
National Parks in Great Britain, and with com- 
mendable promptitude the Report of the National 
Park Committee has just been issued (Cmd 3851 
London H M Stationery Office 2s net) It deals 
generously with the terms of reference, and covers 
a wide range of aspects of the preservation of scenery, 
of fauna, and of flora The objects to be achieved 
by a system of natural reserves and Nature sanc- 
tuaries in Great Britain are stated to be three-fold 
the safeguarding of areas of exceptional natural 
interest against disorderly development and spola- 
tion, the improvement of means of access for 
pedestrians to areas of natural beauty , and the pro- 
motion of measures for the protection of flora and 
fauna The Committee ıs strongly in favour of the 
preservation of such areas for the publie, and makes 
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suggestions foi the extension of planning powers 
and foi the formation of regional committees which 
would see the necessary arrangements earned through 
It distinguishes between national reserves, of interest 
to the nation as & whole, and regional reserves, 
selected for their convenience of access from industrial 
centres, but thinks that at the present stage 1t would 
be premature to select specific areas The variety 
of opinion with which the Committee had to deal 1s 
well and interestingly illustrated in the summaries 
of evidence which form an appendix to the Report 


THE annual meeting of the members of the Royal 
Institution, for the election of officers and to receive 
the report of the visitors for the year 1930 was held 
on May 1 Lord Eustace Percy was elected presi- 
dent, Sir Robert Robertson treasurer, and Major 
C E S Philips secretary In August last, the Insti- 
tution suffered the loss of its president (and devoted 
servant), the Duke of Northumberland, a vacancy 
filled afterwards by the election of Lord Eustace 
Percy The roll of the Institution at Dee 30, 1930, 
comprised 944 members Of 40 members deceased, 
special reference 1s made to eight, whose average 
tenure exceeded fifty years Lord Balfour had been 
a member for sixty years The managers are ın the 
fortunate position of being able to report the com- 
pletion of the alterations to the buildmg, involving 
in parts a reconstruction The house is now fully 
open to members, and the lıbrary books, apparatus, 
and equipment have been replaced The Faraday 
celebrations in September will therefore be held 
under happy home auspices Additional cause for 
congratulation is found in the situation that the 
efforts of the managers to meet the expenses of the 
alterations have proved successful There will be no 
contingent burden of debt to carry forward | Besides 
receiving generous donations from immediate friends, 
the Institution has derived most timely and substantial 
aid from the Pilgrim Trust 


“ir 1s not the British way to allow a regularly estab- 
lished and accredited organisation to fail, otherwise 
the Royal Institution would have ceased to function, 
during earlier generations, ın any national sense and 
conception The adoption of the new plan of manage- 
ment and activities promulgated in 1810 brought, 
however, permanent ideals and adherents Notwith- 
standing, the managers 1n those times endured heavy 
financial trials , still, they held on In 1814, during 
the absence of Sir Humphry Davy, “ the Institution 
did little for science, but though poor, 1t strove to be 
fashionable " (Bence Jones) It gave “a cold colla- 
tion " to the Grand Duchess of Oldenburgh on May 
23 of that year The funds were not flourishing, as 
premised, indeed, many bills were paid out of a 
special benefaction fund for discharging debts Some- 
what earlier, the managers had refused lectures on 
physiology and comparative anatomy ‘‘ because they 
could not convince themselves that scientific lectures 
can be given on these subjects without offence to a 
part of their audience" Varied as the story is, of 
which piesent-day managers of the Royal Institution 
must have ample knowledge, the past fluctuations of 
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the estabhshment provide stimulating thought and 
instruction Faraday gave his first lecture within 
Its walls in 1824 


A NOTEWORTHY feature of the Safety Week arranged 
by the National Safety First Association, which is to 
be held in Leeds on May 11-16, 1s the chemical session 
arranged for Tuesday, May 12 ‘This session, at which 
Dr E F Armstrong, chairman of the Association of 
British Chemical Manufacturers and of ıts Works 
Technical Committee, will preside, 1s open not only to 
members of the chemical and allied industries but also 
to representatives of all firms which are members of 
the National Safety First Association The Associa- 
tion of British Chemical Manufacturers has already 
been responsible for much valuable work in regard 
to safety ın the chemical industry A series of Safety 
Circulars, giving information on accidents occurring 
from time to time in chemical industry, and indicating 
precautions which may be taken to avoid their repeti- 
tion, as well as a quarterly summary of safety literature, 
are regular features of the Association’s activities In 
addition, the Works Technical Committee has already 
issued Part 1 of “ Model Safety Rules for Chemical 
Works", and a first section of Part 2, dealing with 
fire and explosive risks 


AT the chemical session on May 12, Mr J Davidson 
Pratt, general manager of the Association, will present 
a paper on the cleaning and repair of vessels contaming 
dangerous materials This 1s a subject of mterest to 
almost every industry. and neglect or ignorance of the 
precautions to be used m cleaning or repairmg con- 
tainers, particularly those used for organic solvents, 
has been responsible for numerous accidents, many of 
which have been fatal The meidence of such accidents 
1s far from being confined to chemical industry, where 
the necessary precautions are indeed comparatively 
well known and observed, and one of the fundamental 
problems of mdustrial safety 1s indeed here encoun- 
tered—that of securmg the dissemination of the safety 
information in every quarter where 1t may be of use 
The Leeds meeting. provides a valuable opportunity 
for tbe consideration of an 1mportant safety problem, 
and a good attendance should ensure ‘that the prm- 
ciples to be observed in handling such containers 
are made known in quarters not otherwise easily 
reached 


AT a meeting of the International Executive Council 
of the World Power Conference of 1929 the need for a 
comprehensive and authoritative survey of current 
literature on power, fuel, and related subjects was 
recognised and a sub-committee appointed by the 
British National Committee considered the suggestion 
Its report was unanimously approved at the meeting 
held in Berlin in June 1930 It was suggested that a 
bulletin be prepared, with the following recommenda- 
tions (1) Each country to abstract 1ts own literature, 
the abstracts to be in English, French, o: German, 
(2) the abstracts to be indexed 1n accordance with the 
Universal Decimal Classification, (3) the arrange- 
ment of the abstracts to follow that ın use by the 
Institut international de Bibliographie, to be printed 
on one side of the paper only, and to be capable of 
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bemg mounted on 5 m x3 in cards This last ie- 
commendation 1s a good one, since 1t allows for either 
binding annually or a card mdex system The first 
number of this Power and Fuel Bulletin, published 
by the British National Committee, has recently ap- 
peared The abstracts are grouped under four mam 
headings—(A )} sources (fuel, water, wind), (B) genera- 
tion (steam, electricity, water, mechanical power), 
(C) distribution and storage (steam, electricity, water, 
gas, oil, pneumatic), (D) utilisation The following 
organisations are co-operating in the compilation of 
the bibhography | Fuel Research Division, Depart- 
ment of Scientific and Industrial Research, British 
Chemical Plant Manufacturers’ Association, British 
Electrical and Alhed Manufacturers’ Association, 
Institution of Petroleum Technologists, National 
Federation of Iron and Steel Manufacturers, and the 
National Gas Council of Great Britain and Ireland 
The Bulletin will be published monthly, and the sub- 
scription is ten shillings for twelve issues A copy 
of the first number and a subscription order form 
will be sent, post free, on application to the Honorary 
Secretary, British National Committee of the World 
Power Conference, 63 Lincoln’s Inn Fields, London, 
WC2 The National Committees ın Czechoslovakia, 
Germany, Japan, and Poland have also begun pub- 
lieation, or will do so ın the near future 


AN instructive article appeared in the Times of 
May I, concerning two new research stations, of much 
importance to the deep-sea fishing mdustries of the 
British Empire, which have been founded in New- 
foundland and Scotland The Newfoundland station, 
which ıs being set up jomtly by the Newfoundland 
Government and the Empire Marketing Board at Bay 
Bulls (near St John’s), starts operations this spring 
The Torry station, under the Department of Scientific 
and Industrial Research, and also financed largely by 
the Empire Marketing Board, has been in existence 
at Aberdeen for a little more than a year ‘These two 
stations represent the latest endeavours to organise 
and conduct scientific mvestigations on two great 
problems with which the modern fishing industries are 
confronted Newfoundland, as a great exporter of 
fish, will be served by the scientific workers at Bay 
Bulls in the search for a fuller knowledge of the great 
natural fluctuations m yield of the fisheries for cod 
and other economically valuable fish, knowledge 
which will render possible the establishment of an 
effective untelhgence service for recording the move- 
ments, quantities, and quality of the fish shoals upon 
which the fishermen depend At Torry, on the other 
hand, efforts are being directed towards the perfecting 
of methods designed to preserve the catch in the best 
possible condition as food and m a form which will 
appeal to the palate of the consumer Success at Bay 
Bulls will free the producer from the present trammels 
of uncertainty in yield, while good work at Torry will 
facihtate the successful exploitation of far-distant 
fishing-grounds, and ensure to the consumer a better 
and more acceptable food commodity 


IT ıs pointed out, in a recent Daly Science News 
Bulletin, issued by Science Service, Washington, DC, 
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that the route of the proposed Nicaraguan canal lies 
almost directly across the epicentre of the earthquake 
that rmmed Managua on Mar 31 That epicentre 
hes i» lat 119° N,long 86? W, close to the north- 
western end of Lake Nicaragua Another shock of 
simular mtensity from the same origin might cause 
great damage to canal locks and power-houses, or to 
the canal itself by landslides It 1s worth noticing, 
however, that ın all excavations, the intensity of an 
earthquake 1s much less than on the surface ‘This fact 
has frequently been experienced in railway tunnels and 
in mines, and even at the bottom of pits 10-18 ft 
deep, as was shown by measurements made 1n Japan 
about forty years ago by Milne, Sekiya, and Omori 
(Trans Japan Seis Soc , vol 10, pp 25-26, 36, 1887, 
and vol 16, pp 19-45, 1892) 


ADMIRAL D W Tavytor, USN, and Rear-Admiral 
Sir Douglas Brownrigg, Bart, have been elected 
honorary vice-presidents of the Institution of Naval 
Architects 


AT the meeting of the Royal Society on May 14 
there will be a discussion on “ Ultra-penetrating 
Rays" The discussion will be opened by Prof H 
Gege, of Tubingen, followed by Lord Rutherford 
and others 


THE centenary of the birth of David Edward 
Hughes (May 16, 1831) will be commemorated at the 
Institution of Electrical Engineers on May 14, when 
a short discourse on the life and work of Hughes will 
be delivered by Mr Sydney Evershed. 


THE sixteenth Guthme Lecture of the Physical 
Society will be delivered by Sn Richard Glazebrook, 
who will take as his subject “ Standards of Measure- 
ment, their History and Development" The lecture 
will be delivered at 515 Pm on Friday, May 15, 
at the Science Museum, South Kensington 


THE Carnegie Gold Medal of the Iron and Steel 
Institute has been awarded to Mi E Valenta, of the 
Skoda Works, Pilsen, for his work entitled ‘‘ Heat and 
Acid-resisting Cast Iron with High Chromium and 
Carbon Content” 


By his will, the Hon Si Charles Algernon Parsons, 
who died on Feb 12, aged seventy-six years, be- 
queathed £4000 to the North-East Coast Institution 
of Engineers and Shipbuilders, £3000 to the Arm- 
strong College, Newcastle, £3000 to the Royal 
Institution of Great Britam, and £2000 to the 
British Association 


THE second Spiers’ memorial lecture of the Faraday 
Society will be given by the president, Dr Robert L 
Mond, on June 17, at the Royal Institution The 
lecture wil be entitled ‘“ Michael Faraday ", and 
tickets for admission may be obtained from the 
Secretary of the Faraday Society, 13 South Square, 
Giay’s Inn, London, W C 1 


THE Geological Society of London will hold a 
conversazione in the Society’s apartments in Burhng- 
ton House on June 3, from 830 to 1l Pm During 
the evening, Dr W F Whittard will deseribe the 
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geological work of the Cambridge expedition to 
Greenland ın 1929 


AT a dinner of the Society of Apothecaries on 
Apml 28, Sir Stanley Hewett, Surgeon-Apothecary 
to the King, was presented with the diploma of the 
Society (honores causa) This is the third tıme only 
that the honorary diploma has been presented, the 
other two having been awarded to the Prince of 
Wales and Sir John Lynn-Thomas, consulting surgeon 
of King Edward VII Hospital and to the Welsh 
National Memorial Association 


THE Council of the Institution of Civil Engineers 
has made the following awards in respect of papers 
read and discussed at the ordinary meetings during 
session 1930-31 <A Telford Gold Medal to Mr W T 
Halerow (London), Telford Premiums to Mr F R 
Freeman (London) Mi G C Munnitt (Bombay), 
jointly to Mr € S Berry, Mr H P Gaze, and Mr 
O E H Verity (London), and jointly to Prof A H 
Gibson (Manchester), Mr T H  Aspey, (Wigan), 
and Mr F Tattersall (London), a Manby Premium 
to Mr A R Elhson (Nag Hammadi, Egypt), a 
Crampton Prize to Mr R T McCallum (Derby), 
the Council would have awarded a Telford Premium 
to Mr Percy Allan (Sydney, NS W ) had he been 
still livmg 


THe Dorothy Temple Cross Research Fellowships 
in tuberculosis for the academic year 1931-32, for 
persons “‘mtending to devote themselves to the 
advancement by teaching or research of curative or 
preventive treatment of tuberculosis in all or any of 
its forms ", will be awarded shortly by the Medical 
Research Council Candidates must be British 
subjects and possess suitable medical, veterinary, or 
scientific qualifications The fellowships will pre- 
ferably be awarded to those who wish to conduct 
inquiries outside Great Britain They are generally 
awarded for one year, and are of the value of not less 
than £300 per annum, with travelling expenses in 
addition It may also be possible to awaid a Semor 
Fellowship of considerably greater value to a spegially 
well quahfied candidate wishing to undertake an. 
intensive study of some partieula1 problem of tuber- 
culosis at a chosen centre of work outside Great 
Butain Particulars and forms of application, to 
be returned before June 6, are obtainable from the 
Secretary, Medical Research Council, 38 Old Queen 
Street, Westminster, SW 1 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —A director of 
the Research Institute of the Cancer Hospital, Fulham 
Road—The Secretary, Cancer Hospital, Fulham Road, 
SW 3(May 11) Anassistant master for mathematics 
and electrical engmeenng in the Junior Technical 
School for Boys of the Paddington Technical Insti- 
tute, and for evening classes—The Education Officer 
(T1) County Hal, SEI (May 16) A technical 
assistant under the Department of Scientific and 
Industrial Research, for abstracting work in con- 
nexion with fuel research—The Secretary, Department 
of Scientific and Industral Research, 16 Old Queen 
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Street, S W 1 (May 18) A technical assistant im the 
department of economics of the Edinburgh and East 


of Scotland College of Agrieulture— The Secretary, | logical Laboratory, Plymouth (May 29) 


Edmburgh and East of Scotland College of Agrı- 
culture, 13 George Square, Edinburgh (May 18) 
An assistant tutor for adult education in rural 
districts, principally, ın North Lancashire under 
the Lancashire Education Commuittee—The Director 
of Education, County Offices, Preston (May 20) 
An assistant lecturer m mathematics at Westfield 
College— The Pimeipal, Westfield College, N W 3 
(May 27) A principal of Brierley Hill. Technical 
Institute—The Director of Education, County Educa- 
tion Offices, Stafford (May 27) <A student proba- 
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tioner (zoologist or physiologist) at the MBA 
Laboratory, Plymouth—The Director, Marine B1o- 
An assist- 
ant lecturer in the department of mathematics of 
the University College of Swansea— The Registrar, 
University College, Singleton Park, Swansea (May 30) 
A professor of pathology in the University of Hong 
Kong—The Chief Medical Officer, Ministry of Health, 
Whitehall, S W 1 (June 24) A part-time lecturer 
in engineering production and works management 
at Battersea Polytechnic— The Principal, Battersea 
Polytechnic, SW 11 A biology master at Haley- 
bury College—The Master, Haileybury College, Hert- 
ford 


Our Astronomical Column. 


The Siberian Meteor of June 30, 1908 —The Scientific 
American for April contains a note by J G Crowther 
on the above meteor, which 1s undoubtedly the most 
remarkable one on record It will be remembered 
that many square mules of forest were levelled, 
thousands of reindeer killed, and that a blast of hot 
air was felt by people at a considerable distance from 
the fall Mr Crowther now reproduces barographs 
taken on that day at five stations m England, they 
all show a series of well-marked oscillations, at times 
that get later as they are farther fiom the place of 
the fall The deduced velocity 1s about that of 
sound, and the time of travel from Siberia to England 
is 5 hr 10 min, which 1s about right for a sound 
journey of 3550 miles Hence there 1s httle doubt 
that the oscillations dicate air-waves produced by 
the fall 

There is, however, a further phenomenon, that 
evening there was a remarkable, red sunset glow which 
lasted all night At midnight it looked lke the 
glare of a distant conflagration A photograph of the 
Greenwich Naval College was taken from the Royal 
Observatory at midnight by the light of the glow 
It was discussed at the meetmg of the British Astro- 
nomical Association on July 1 (see Jour Bra Astr 
Assoc, 18, No 9, p 354) Mr H P Holhs said 
* About half-past nine as seen from Greenwich, ıt did 
not differ much froma fine sunset, except that the 
lummosit s.more to the north than sunset effects 

-usu&ily are, but the appearance lasted, and at one 
o'elock had shifted a little to the east, being 1f any- 
thing rather more brilliant than ıt had been earher 
But the most remarkable thmg was the lhght over 
the whole of the northern sky, which was then as 
bright as the southern sky is when there 1s full Moon ”’ 

The writer of this note remembers that at the time 
he compared the phenomenon with those that followed 
the eruption of Krakatoa m 1883, and suggested that 
there might have been an eruption 1n some little known 
region But 1$ now appears that ıt was probably due 
to dust raised by the meteor, and carried westward 
by the same rapid current m the upper air that carned 
the Krakatoa dust so quickly round the world The 
speed would be 185 miles per hour Mr Crowther 
records that at 7 PX on June 30, Mr de Veer, of 
Haarlem, saw “an undulating mass to the north- 
west, 1b was not cloud, for the blue sky itself seemed 
to undulate ” 

The meteor may have belonged to the Pons- 
Wimnecke swarm, but it could not (as 1s erroneously 
suggested in the article) have been the comet itself, 
as that passed perihelion on Oct 9, 1909, so that ıt 
was a long way from the earth 1n June 1908 
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Temperatures of the Sun, Moon, and Mars —Prof 
H N Russell gives in the Screntific American for 
Apml an account of recent researches at Mt Wilson 
by Messrs Pettit and Nicholson, usmg a delicate 
thermopile on the 100-inch reflector They find for 
the moon’s surface under a vertical sun the temperature 
101° C, just above bolling water, at altitudes 60°, 
30°, and 10° the temperatures are 88°, 40°, and — 30° 
respectively They studied the effect of an eclipse of 
the moon, finding that a region that was at 60° C 
before the eclipse began, fell to — 100° when the region 
entered the umbra , the return of heat after the eclipse 
was also rapid, suggesting that the moon’s surface Is 
composed of loose volcanic ash and that the heat only 
penetrates a few mches below the surface The tem- 
perature at night ıs concluded to fall below — 150° C 
There is thus a range of 250? C between day and night 
m the equatorial regions of the moon, tms would 
tend to dismtegrate rocks by alternate expansion and 
contraction, as R A Proctor pointed out fifty years 
ago New observations on Mars mdicate that with 
an overhead sun m perthelion the temperature 1s 18° 
C The temperature at the pole at the end of summer 
is about the same Observations of sunspots gave for 
their temperature 4750? K , or about 1200° cooler than 
the surrounding photosphere Thisrefers to the middle 
of the disc, where vision penetrates to a lower layer 
in the sun than with oblique rays 


Perturbations of Wolf’s First Periodic Comet — 
Circular No 10 of Warsaw Observatory contains & 
summary of Prof M Kamuenski’s exhaustive re- 
searches on the motion of this comet from 1884 to 
1919 The comet was observed at every return in this 
interval, except that of 1905 After the perturbations 
of all the planets except Mercury and Neptune have 
been carefully computed and applied, there are several 
fairly large residuals, ammountmg mm seven cases to 14” 
or more It ıs shown that these can be greatly re- 
duced by the assumption that the mean daily motion 
of the comet 1s dimmuishmg by the amount 0 00000042” 
per day, this is m addition to the changes due to 
planetary perturbations There 1s now one residual 
of 6", one of 5", the remamder are less than 4” 
The mean residual ıs reduced from 6 5" to 1 8” The 
author pomts out the smülanty to the case of Encke's 
comet, found by Prof O A Backlund to have an 
mereasmg mean daily motion De Sitter’s value of 
the mass of the system of Jupiter was used, it 18 
1/1047 40 Incidentally, the result supports de Sitter’s 
conclusion that ıt ıs better not to use results based 
on comets 1n adopting the mass of Jupiter, since these 
are subject to unexplamed anomalies 
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Research Items. 


Art of the Bush Negroes of Dutch Guiana —For some 
years, Dr Morton H Kahn has conducted expeditions 
to Dutch Guiana on behalf of the American Museum 
of Natural History, with the object of mvestigating 
the culture of the descendants of the WestAfrican 
Negro slaves who revolted from the Dutch ın the seven- 
teenth century, and have remained practically un- 
touched by white or Indian influence ever since He 
has now contributed to the Journal of the Museum 
an advance account of their art m anticrpation of a 
book on these people which he w about to publish 
Their art 1s a well-developed highly conventionalised 
form with considerable social significance Common 
objects of every-day life are developed by carving into 
highly elaborated forms Combs, paddles, stools, and 
other objects show great beauty of form and design 
with a sense of lne and balance The carving 1s done 
by men, and the objects have a ceremonial significance, 
for these wooden pieces are tokens of love Though 
the people are largely promiscuous, there 1s a certam 
amount of wooing necessary, which 1s done by means 
of the presentation of a carved object A woman 1s, 
therefore, proud of her collection of carved objects and 
does not part with them readily, for each piece 1s the 
token of the affection of a male As a skilful carver 1s 
held in considerable repute, and those who are not 
skilful must obtam their services by trading game or 
fish, wood-carving 1s practised assiduously from boy- 
hood The carved objects are made of hard jungle 
wood, some of hgnum vite, those of light wood not 
being popular The carving 1s done with a jack knife 
and a pair of compasses and finished with matted 
grass and river sand The objects are not used for 
trade purposes Colour other than that natural to 
the wood is not usually shown, though occasionally 
inlay of other woods 1s employed The objects are 
sometimes so highly carved as to be useless The 
symbolism of the designs is individual Prominent 
motives are the snake, the vulva, and the human 
scapula 


Ecological Methods and the Tsetse Problem —In 
Ecology, vol 11(1930), pp 713-733, Dr J FE V Philips 
discusses the application of ecological methods to a 
better understandmg of the behaviour of the tsetse fly 
(Glossina spp ) ın Tanganyika Territory At least 
60 per cent of the country 1s either hghtly or densely 
infested by various species of Glossina, the most 1m- 
portant bemg G morsitans and G swynnerton In 
1925 funds became available, through the Tsetse Sub- 
committee of the Committee of Civil Research, for the 
establishment of a special department for the scientific 
study of the vectors of trypanosomiasis and ıts organ- 
isation upon lines of modern ecology The detailed 
application of the latter method, 1t may be added, 1s 
under the direction of Dr Philips The conception 
of the plan of campaign. is based. upon the fact that 
tsetse flies are associated m varying degiees not only 
with the specific animals upon the blood of which they 
feed, but also with vegetation communities The 
tsetse fly investigator requires, therefore, to be versed 
both in the purely entomological aspects of the prob- 
lem, and also to have a knowledge of the relationships 
of the biotic communities whereof the insect 1s a con- 
stituent It would appear that a productive method 
of helping to solve the menace of these insects hes ın 
an understanding of 1ts ecology ‘The principal lines 
of investigation include the detailed study of the 1m- 
sects m relation to the physical and biological char- 
acters of their environment , their interrelations with 
the vertebrate fauna , their biological control and the 
experimental alteration of the biotic and physical char- 
acters of selected areas These and other aspects of 
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this great problem are discussed imm this paper which 
outlines a comprehensive and far-reaching plan of 
campaign 


Fauna of the Dutch East Indies —The scientific 
results of the expedition of the Prince and. Princess 
Leopold of Belgrum accompanied by Prof Van 
Straelen 1n. 1929 (Résultats scientifiques du Voyage 
aux Indes Orientales Néerlandaises de LL AA RR 
le Prince et la Princesse Léopold de Belgique, publiés 
par V van Straelen, Directeur du Musée Royal 
d'Histore Naturelle Mémorres du Musée Royal 
d’Histoire Naturelle de Belgique) are bemg published 
handsomely m quarto form, eight parts of which 
have been issued m 1930 ‘These cover & wide field, 
and each 1s written by an expert Vol 2 contains 
* Suesswasserschwaemme”, fas 2, by Walther 
Arndt, ‘‘ Coelentéres hydropolypes » fas 3, by 
E Leloup, ‘‘ Schyphomedusen 5 fas 4, by G 
Stiasny, and ‘‘ Ohgocheten ”’, fas 5, by W Michael- 
sen vol 3 includes fas l, “ Isopoda (exel On1- 
scoidea and Epicaridea)” by A F Nierstrasz, and. 
“Isopoda Epicaridea”” by H F Nierstrasz and G A 
Brender a Brandis, fas 2, “ Parasitic Copepoda ”’ 
by W H Leigh-Sharpe, and fas 3, “ Cirripedes " 
by C A Nisson-Cantelh—vol 5, fas 1, contaiming 
‘“Batraciens”? by S F de Witte The most com- 
prehensive are the parts on the ohgochstes and the 
crustacea, fourteen species of eirripedes being re- 
corded from various parts of the Malay Archipelago, 
including a new genus and two new species, two 
new species of parasitic copepods, and some interest- 
ing new isopods ‘The oligochetes collected belong 
mostly to the large genus Pheretema, and these are 
very carefully worked out Most of the papers are 
illustrated by text figures, but there are line drawing 
plates m Leigh-Sharpe’s " Parasitic Copepoda " and 
photographie plates ın Leloup's “ Hydroids ", all of 
which are good 


Growth of Lobsters —An appendix to the Interim 
Report (Report on Crabs, 1930) of the Interdepart- 
mental Commuttee on Crabs and Lobsters (London 
HM Stationery Office), by Mr Richard Elmhurst, 
brings out some interesting facts with regard to the 
growth of lobsters The growth curves from all 
available data show that a three-year-old lobster 1s 
about 110 mm long These data are from lobsters 
reared im captivity and also from those marked and 
recaptured After about seven years the growtit 1s 
slow At about ten years old the males and females 
are of equal size, but nearly all very large lobsters are 
males At first the females grow faster than the 
males, but when maturity sets ın the growth 1s slower 
Weighing experiments which have been undertaken 
at the Millport Laboratory, especially with reference 
to the increase of weight at moult, show that this 
increase may be as much as 30 per cent. but excep- 
tional cases are cited and one lobster was actually 
hghter after the moult The cast shell 1s eaten by the 
lobster, even if this 18 withheld for some time There 
is no relation between the weight of exuviz consumed 
and the increase of weight during the shell-eating 
period, the lime taken 1n during hardenmg probably 
replacing water ın the skin ‘The data available show 
that the mter-moult increase 1s about 10 per cent in 
males and 8 per cent ın females Tables are given 
showing details both of lengths and weights 


Parapseudecheneis, a New Genus —Dr Sunda Lal 
Hora and Dr. Paul Chabanaud have studied the 
siluroid fish Pseudecheners paver m much detail, and 
find that ıt is undoubtedly not eongenene with 


_Pseudecheners sulcatus, the only other species ascribed. 


May 9, 1931] 


NATURE 


T21 





to the genus In thew paper “The Siluroid Fish 
Pseudecheners and an Alhed New Genus ”’ (Records of 
the Indian Museum, 32, 3, Oct 1930) they describe 
the characters of both genera Pseudecheners and 
Parapseudechenew both have an adhesive apparatus 
composed of a series of transverse lamellz resembling 
in superficial appearance and form the adhesive disc 
of Echene:s or Remora, but they are quite different 
in general form, especially ın the head region It 1s 
suggested that both genera are derived from those 
members of the genus Glyptosternum which live in 
calm and placid waters of the highlands of Central 
Asia The fact that the pectoral fins are placed some- 
what higher than the ventral surface of the body 
shows that they have taken to hfe m rapid waters 
comparatively recently, and that their ancestors were 
probably well adapted for lıfe ın deep and calm waters 
Pseudecheners and Parapseudechenews appear to have 
been evolved from two different stocks, but, under the 
influence of the current, have developed a simular 
type of adhesive apparatus 


Larch Poles for Transmission Lines —Expermments 
have been carried out at the Forest Products Research 
Laboratory at Princes Risborough m the treatment of 
home-grown larch poles to render them suitable for 
use in telegraph, telephone, and power transmission 
hnes The objections to larch (which for many pur- 
poses has long been held in high repute in Great 
Britain) for transmission limes are apparently based on 
the behaviour of creosoted poles used durmg the War 
It was recorded of these poles that the creosote did 
not penetrate the pole to any depth when subjected 
to the methods of treatment then in use, conse- 
quently after erection the poles were hable to crack 
or spht severely Experiments carried out with con- 
signments of poles from the well-known larch woods 
n. Tintern Forest have shown that with suitable treat- 
ment these difficulties can be overcome By peeling 
and making a number of incisions 1n the poles with a 
broad knife, a satisfactory penetration of the preserva- 
tive ıs obtamable Although the meisions have a 
shght weakening effect on their strength, home-grown 
{larch poles so treated are said to be 25-30 per cent 
stronger than 1mported poles of Scots pme of the same 
dimensions Provided, therefore, that the larch poles 
are grown as clean as the 1mported pine, they should 
easily be abi to hold their own in competition 
Bulletin No & ost the Forest Products Research Lab- 
oratory (Jt. ), 7ezenuy sued by the Department 
of Secieuwufic and Industral Research, gives full tech- 
nical details of the experiments carried out 


The Old English Mile —In a paper recently pub- 
lished in the Geographical Journal, Sir Charles Close 
showed that the mile in use m the fourteenth century 
in England was not less than ten furlongs Lieut - 
Col J B P Karslake returns to this matter m the 
Geographical Journal for Apri, and shows that the 
old English mile was actually eleven furlongs ‘This 
can be proved to be the mile of 1500 paces It was 
identical with the leuga, the common unit of maximum 
lmear measurement in early Saxon times It was 
introduced into England ın the first century B c , and 16 
is the measurement that was used m the Domesday 
survey Apparently ıt was replaced by the mile of eight 
furlongs by the use 1n Saxon times of the Roman mile 
of 1000 passus, divided into eight stadia So early as 
the ninth century, the stadrum became the equivalent 
ofthefurlong This mile of eight furlongs was adopted 
by the Post Office on 1ts establishment 1n the reign of 
James I for the determmation of rates of horse hire 
for postal purposes ‘Thus milestones eight furlongs 
apart were set up, and this mile became the accepted 
standard of measurement ın Great Britain 
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The Labrador Current —In a report on the coastal 
waters of Labrador based on explorations in 1926 
(Proceedings of the American Academy of Arts and 
Sciences, vol 66, No 1), Mr C Iselin directs attention 
to certain features of the Labrador current revealed 
by sections across its waters Two sections showed 
that the colder water 1s separated from the coast 
by a band of fresher warm water derived from 
land dramage, and that the coldest water ın the 
current lies at à depth of about one hundred metres 
A further comparison with sections of the current 
taken some years ago 1n Davis Strait shows that the 
current keeps practically the same temperatures 
and salinities throughout A cross section m Davis 
Strait gives 10 square miles of water below 0? C, 
and a cross section off Sandwich Bay ın the south of 
Labrador gives a comparable figure of 12 45 mules 
The temperature of the body of the current ( — 1? to 
—1 5° C ) is maintained by scanty solar warming, the 
shortness of the summer, and the melting of bergs 
and floes, which hinder any rise ın temperature Mr 
Iselin points out how the water supply from the sur- 
face of Labrador supplies an urge for the current, Just 
as he believes that the chief source of the current 1s 
the urge supplied in Baffin Bay by land drainage and 
the northward-settmg West Greenland current Low 
salinity, in spite of low temperature, gives a reduced 
salinity on the west of the bay The eastern side has 
a higher salinity by the inflow of Atlantic water 
This difference forces the western waters southward 


Magnetic Analysis of a-Rays—An article by 
S Rosenblum in the December number of the 
Journal de Physique, on recent progress in the study 
of the magnetic spectra of a-rays, contains some 
details of the apparatus by means of which he was 
able to show that certain a-rays, for a long time 
accepted as simple, actually consisted of discrete 
groups The magnet employed was the large one of 
the Paris Academy of Sciences The largest pair of 
pole-pieces used had a diameter of 75 cm, and gave 
a constant field of 24,000 gauss over a region 35 cm 
in diameter, which was adequate to enable him to 
apply to 2-particles the focusing method with large 
deviations that had already been used with much 
success with g-particles by Ells, Meitner, and others 
The paper contains several interesting photographs of 
apparatus as well as a number of reproductions of the 
magnetic spectra of the a-rays from thorium C 


Past and Future in Quantum Mechanics —In a short 
communication appearing ın the second March issue of 
the Physical Review, Prof A Ennstein, R C Tolman, 
and B Podolsky have raised the question of whether 
or not the quantum mechanics limits knowledge of the 
past path of a particle m the same way that 1t does 
knowledge of ıts future The test 1s made by considera- 
tion of an idealised experiment of a type now famuliar 
in demonstrations of the uncertainty principle The 
history of two particles proceeding from one region of 
space to another by different routes 1s followed out 
m detail, and, to avoid a paradox in connexion with 
measurement of time and energy, 1t 1s first shown that 
momentum cannot be determmed without changing 
its value, and then the original problem 1s decided in. 
the negative A final remark 1s added to the effect 
that it 1s desirable to emphasise that quantum 
mechanics ymposes limitations on the localisation in 
time of a macroscopic phenomenon like the opening 
and closing of a shutter 


Reduction of Potassium Per-rhenate —Noddack, 
one of the discoverers of the new element rhenium, 
found that the yellow oxide, Re,O,, when heated 
m sulphur dioxide, was reduced to a blue oxide of 
indefinite composition, and this when heated in 
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hydrogen gave a black oxide ReO, This was not 
obtained with milder reducing agents on a per- 
rhenate solution, these yieldmg a yellow solution 
which when made alkaline with barium hydroxide 
gave a yellow precipitate believed to be barium 
rhenate The yellow solution was believed by 
Noddack to be rhenie acid In the March number of 
the Journal of the Chemical Socrety, Briscoe, Robmson, 
and Stoddart describe experiments which show that 
the first hght-coloured product of reduction is a 
colloidal suspension of the black material which 1t 
afterwards yields This black product ıs ReO,, 
2H,O, and can be obtained quantitatively from the 
per-rhenate, a reaction reminiscent of that by which 
the black reduction product of osmic acid, namely, 
OsO,, 2H,O, 1s produced No evidence of the forma- 
tion of rhenic acid or the precipitation of barum 
rhenate was obtained The action of various reducing 
agents under varying conditions is described in the 
paper The hydrate ReO., 2H,O, when heated at 
250° for twelve hours ın an evacuated tube gave the 
anhydrous oxide, ReQO,, ın the pure state 


Cosmic Rays —M F Baldet contributes to L’ Astro- 
nomie for March an interesting review of the progress 
of knowledge about these rays So far back as 1903, 
Rutherford and MeLennan had noticed the tendency 
of electroscopes to lose their charge, they thought 
that this might arise from gamma-rays of terrestrial 
origin To test this, an electroscope was carried up to 
a great height by a free balloon in 1910 , ıt was found 
that the loss of charge was more rapid than on the 
ground, suggesting that the rays had a cosmic origin 
Prof Millikan discovered in 1913 their remarkable 
penetratmg power, finding that 1t needed 20 8 metres 
of water, or 1 8 of lead, to quench them It was m- 
ferred that the wave-length was only 1/50 of that of 
the gamma-rays It was shown that the rays did not 
come from the sun, smce there was no appreciable 
difference between the strength by day and by night 
When Prof Størmer traced aurore to the mmpact of 
electrons from the sun, 1t was thought that these rays 
might arise in & similar manner, accordingly Prof 
Millikan made an expedition last year to Hudson's 
Bay, near the magnetic pole, there were bright 
aurore on three nights, but the strength of the cosmic 
rays was no stronger than at Pasadena It was con- 
cluded that they are not connected with the aurora 
A slight tendency has been found for the strength of 
the rays to vary with the barometer , this 1s explained 
by atmospheric absorption, since the barometer mea- 
sures the mass of air above the place M. Baldet goes 
on to explain Prof Muilhkan’s suggestion that these 
rays may have their origm m the comung together of 
hydrogen atoms imn space, to build up more complex 
atoms, such transformations would be accompanied 
by an emission of energy Suir James Jeans prefers to 
explain them by the annihilation of protons and elec- 
trons, showing that this would give rays of the right 
wave-length 


The Antimony Electrode —The electrode consisting 
of metallic antimony in a solution containing sohd 
antimonous oxide (Sb, Sb,0,) has been used m electro- 
metric titrations and can be applied im cases where 
the hydrogen and qumhydrone electrodes do not 
function satisfactorily It has also been used to 
measure pH values In the March number of the 
Journal of the Chemical Socrety, Britton and Robinson 
describe experiments made with the object of deter- 
mining the scope of the electrode as a titrimetric 
indicator and the extent to which the electromotive 
forces may be accurately converted mto pH values, 
previous researches on the latter not bemg m good 
agreement The work dealt with acids (including 
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hydrocyanic acid) and salts which could not be 
titrated ın the presence of the hydrogen or qum- 
hydrone electrode The results show that the 
antimony electrode possesses a wide range of applica- 
bility and 1s capable of rapidly mdicating prevailing 
pH values with a moderately high degree of accuracy 
A single universal buffer solution was employed, 
composed (according to the work of Prideaux and 
Ward) of a mixture of phosphoric, phenylacetic, and 
boric acids, each 0 04 molar, neutralised with 0 2 
normal sodium hydroxide ods of pure cast 
antimony, cleaned with emery paper at the beginning 
of each titration, and purified antimmonous oxide 
added to the buffer solution, were used, but ıt was 
found that addition of the oxide was unnecessary 
Vigorous mechanical stirring 1s essential 


Flame Temperatures.—Jones, Lewis, Friauf and 
Perrott m the March number of the Journal of the 
American Chemical Society record measurements of 
the temperatures of hydrocarbon flames made at 
the Pittsburgh station of the US Bureau of Mines 
The method used was the reversal of spectrum 
lines of sodium and l:thium salts in the flame, a 
heated tungsten strip examined by an optical pyro- 
meter providing the light transmitted through the 
flame ‘The flame temperature increases rapidly, 
starting with a mixture near the lower limit of in- 
flammability, and reaches a maximum with a gas-air 
mixture containmg combustible shghtly in excess 
(due to dissociation of the products) of that requisite 
to consume all the oxygen present With further 
increase in percentage of combustible the flame 
temperature falls again, although not so sharply 
as for mixtures contamung excess oxygen ‘The 
maximum flame temperatures of the gases tested 
vary from 1880° for methane to 1975° for ethylene , 
the maximum variation for the different hydro- 
carbons is less than 100° The maximum flame 
temperatures of the unsaturated hydrocarbons (ethyl- 
ene, propylene, butylene) are higher than those 
of the saturated hydrocarbons (methane, ethane, 
propane, butane, isobutane) The combustible gas- 
air mixture which gives the highest flame tempera- 
ture does not correspond to that which gives the 
highest speed of uniform propagation of flame, 
except for methane and possibly Pittsburgh natural 
gas In other cases the mixtures for highest flame 
temperature contain less combustiblegas Attempts 
to calculate the flame témpaatu king use of 
specific heats, gave satisfactory results, thé veinpera- 
tures bemg 100° higher for the unsaturated and 40°—70° 
higher for the saturated hydrocarbons, m such a 
direction as to account for the difference by radiation 
losses from the flame 


Deformation of a Single Crystal of Silver —A normal 
sample of silver consisting of an aggregate of crystals 
when worked and annealed is known to twin readily 
This metal was, therefore, chosen by Gough and Cox 
(Institute of Metals, annual general meeting, Mar 1l) 
to investigate the formation of such twins in a single 
crystal After being subjected to alternating torsional 
stress, however, no definite twin markings were to be 
observed, though the surface was covered by slip- 
bands on octahedral planes and ın good agieement 
with the maximum shear-stress hypothesis of elastic 
failure After complete fracture, the specimen was 
vacuum annealed without, however, any twins beng 
produced Under compressional stress, both static 
and dynamic, the same result was obtamed The 
complete failure to produce twins ın these experiments 
must be held to constitute proof of an essential 
difference of the mode of deformation between the 
single crystal and an aggregate 
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Climatological Literature and Research 


PROE R DeC WARD'S recent paper, entitled 
“The Literature of Climatology ",' deserves to 
be brought to the notice of English readers It is an 
attempt, 1n so few as eighteen pages, at a survey of the 
various lines along which climatological research has 
been carried out, and of the literature available in 
each branch There are a number of branches of 
sclence—for example, biology, medicine, and engineer- 
ing—in which a research worker 1s sometimes con- 
fronted with the need for mformation about the 
climates of different parts of the world, and the precise 
kind of information required varies with the nature of 
the research work that ıs being done 

Prof Ward tells us that the number of inquirers 
seeking the kind of information that his survey 
attempts to supply 1s greater among workers 1n sub- 
jects not obviously connected with climatology than 
among meteorologists and climatologists Their 
special requirements are many In agricultural 
science, soil temperature, the water content of soils, 
the extent to which the moisture present in the air as 
invisible vapour falls below the amount required to 
produce saturation, and the desiccating power of the 
air, may all be of particular interest It ıs important 
for the inquirer to know whether any or all of these 
items have been studied, and, 1f so, where the neces- 
sary books of reference aie to be found ‘The anthro- 
pologists, with their curiosity about past climates, 
must follow up a different branch of climatology with 
a literature of its own 

Prof Ward is known on the eastern side of the 
Atlantic for his excellent work on American climates , 
he may become even better known if he will call 1n 
the aid of the official hbrarians of different countries, 
and produce the comprehensive survey of which his 
present paper mught well form the nucleus In an 
addendum to the paper, the autho1 admits the con- 
sciousness that he has done his work with a certain 
degree of sketchiness—that is a feature of the paper 
that most meteorologists will undoubtedly notice 
But until the thorough cataloguing of the available 
literature has been done in combination with a judicious 
weeding out of the unreliable or unsuitable works, few 
are likely to judge of the extent to which this fault 
is present 

A recent paper by Dr C Braak ? 1s an example of 
meteorological literature of 1mportance outside celma- 
tology The requirements of horticulture have no 
doubt-urfttienced the course of meteorological study ın 
Holland, and most of the information given in Dr 
Braak’s paper ıs of practical importance to nursery- 
men, who are very much concerned with minimising 
frost damage, and must take advantage of any avaal- 
able knowledge about the average annual march of 
temperature both in the air and in the ground, and of 
the abnormalities of this seasonal march that may be 
expected to occur in particular years Dr Braak’s 
paper 1s supplementary to an earlier paper by Ch 
M A Hartman, No 24 of the same series of publica- 
tions, m which air temperature alone was considered 
Dr Braak deals, however, with earth as well as air 
temperature 

In regard to air temperature, the author’s discussion 
1s on the customary lines He does not omit to give 
statistics in regard to the earliest and latest dates of 
frost There 1s little that calls for criticism in these 
studies, unless one may be allowed to cavil at a minor 
point of interpietation of certain statistics ın relation 
to the amount of water vapour in the atmosphere and 
to the occurrence of night frosts Dr Braak found 
that the average vapour pressure on nights of frost at 
each of thirteen representative stations was greatest 
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for stations nearest to the coast, and diminished on 
passing inland For example, the mean value was 
56 milibars at Whinterswik and 71 mullibais at 
Katwijk the first named being an inland station, 
and the last named a coastal one This js exited as 
evidence that the distribution of water vapour 1s of 
unportance in determining the distribution of frost 
frequency 

Now 15 1s well established that dryness of the atmo- 
sphere up to a considerable height favours a rapid fall 
of temperature at night under a clear sky, but 1t seems 
doubtful whether these statistics can be said to prove 
ıt If the mterior had sharper frosts than the coast 
for some other reason, would not the greater fall of 
temperature ensure & lower vapour pressure as 
measured near the ground through the greater con- 
densation of hoar frost or fog ? It must be remem- 
bered that on still and imitially clear nights tempera- 
ture generally falls below the value corresponding with 
the dew-point at sunset, and condensation of some 
kind mvanably takes place, provided that the sky 
remains clear and the wind hght The condensed 
moisture 1s partly derived from the au, and the water 
vapour 1s thereby reduced 

The section dealing with earth temperature gives 
far more information on this subject than ıs to be 
found in most text-books of meteorology Using the 
equation 


where a, 1s the amplitude of the periodic variation of 
period T at a depth p in the giound, and k 1s the 
thermal diffusrvity given ın terms of the depth of soil 
which can be warmed 1°C by the heat passing in 
unit time (here 1 mmute) thiough a layer of soil 
I em deep acioss which a constant difference of 
1" C is maintained, the thermal diffusivity of diffei- 
ent souls at De Bilt, Wageningen, and Gioningen aie 
examined The results are compared with similar 
information given for souls of the same type in Hann’s 
well-known "Lehrbuch" The agreement s not close, 
but the Dutch observations are reasonably consist- 
ent among themselves, and the above-mentioned 
divergences may safely be 1eferred to probable diffei- 
ences between the sois in the two sets of observa- 
tions ‘The well-known. effect of eration of the soil is 
brought out clearly for a mixture of sand and peat, 
k was found to be 0 086 cm at Groningen, and at the 
same place for a relatively compact and air-free 
mixture of clay and sand, k was 0482 For peat and 
sandy clay, Hann gives 0 133 and 0 816 respectively 
It 1s generally recognised that the conductivity of a 
particular soil ıs greatly affected not only by the 
amount of an contained in it but also by its water- 
content and by other factors, which provide addi- 
tional sources of divergence when closely similar soils 
are compared at different times 

In conclusion, attention may be directed to interest- 
ing curves of air and soil temperature in the severe 
frosts of January—February 1917 and Febiuary 1929, 
on page 55  It3s notable how, when the soil 1s frozen 
to some depth, the action of the latent heat of fusion of 
ice during a thaw destroys the normally good general 
agreement between curves of air temperatuie and soil 
temperature at a depth of less than 1 foot, and ex 
cellent examples are to be found 1n thesecurves The 
same applies when freezing 1s taking place 


1 Annals of the Association of American Geographers, March 1931 

* Koninklijk Nederlandsch Meteorologisch Instituut No 102, 
Mededeelingen en Verhandelingen, 33, Het Klimaat van Nederland 
B (vervolg) Lucht- en grondtemperatuur Door Dr C Braak 
Pp 78 (Amsterdam Seyffardt’s Boekhandel, 1930) 100f 
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The National Institute of Industrial Psychology 


i5 tenth annual Report of the National Institute 
of Industrial Psychology, as we have already 
indicated (May 2, p 679), shows steady develop- 
ment of the work of the Institute, despite the pre- 
valent mdustrial depression Among the mdustrial 
investigations undertaken by the Institute in 1930 
were time studies of the various operations of machine 
mouldmg in alummuium works, which have led not only 
to considerable savings ın time but also to improve- 
ments in the working conditions, particularly im 
ventilation | Similar results have attended mvestiga- 
tions in a calico dyemg and printing works, whilst 
studies of packmg in a chocolate works led to the 
design of a new bench which increased output by 10 
per cent, and also to the mtroduction of an improved 
packing method Other problems examined relate to 
internal transport m a cotton doubling mill, and the 
Institute’s investigations have been responsible for 
improvements in the organisation of such varied types 
of factories as gas works, engineering works, a potted 
meat and fish paste factory, radio works, rubber pro- 
ducts facto1y, spmning mull, wireless and cable offices, 
oil distribution company During the year, investiga- 
tions conducted for the railways resulted m valuable 
recommendations for ehmunatmg accidents in goods 
shunting and forreducing pilfering and damage to goods 
A feature of the industrial investigations of the 
Institute durmg 1930 ıs, however, the extent to which 
it has been called upon to apply its experience and 
methods of vocational selection to the solution of 
problems conceinmg personnel Contributions of this 
kind have been made m the recruitment of staff for 
chemical works, cleaning works, the selection of tele- 
phone operators for the GPO, as well as in the 
selection of general staff for msurance offices and 
retail stores It is thus evident that the value of the 
research in the field of vocational guidance already 
carried out by the Institute 1s now widely recognised, 
and the account of the Institute’s Carnegie experiment, 
to be published under the title of ** Methods of Choosing 
a Career ’’, should be assured of a wide reading 
Research work 1s being carried out in this field in 
association with the Juvenile Employment Depart- 
ment of the Birmingham Education Committee to 
determme the applicability of the Institute's methods 
in the Borstal institutions The Fife Carnegie experi- 


The Microscope and the Paint Industry. 


RE value of the microscope in the study of pig- 
ments 1s being increasingly realised by the British 
paint industry, also in Germany and elsewhere It 
has long been known that chemical analysis alone was 
quite insufficient for evaluating the true properties of a 
pigment, but that particle size and shape are, among 
other things, of very great umportance, especially in 
determining the nature and extent of the reaction, 
for example, between the pigment and an oil medium 
like linseed oil 

In a recent article in the Farben Zeitung (Mar 7, 
1931), Dr A V Blom describes the results of an 
examination of red lead by a polariscope with crossed. 
nicols One of his principal findmgs was that the 
reactivity of the red lead with linseed oil depended not 
only on the size of the particles but also on their shape, 
and that even particles of the same form vared in 
this respect He distinguished at least six different 
forms and conditions of particle, of which the first 1s 
smooth and crystalline, and not readily affected by 
linseed oi, the second ıs small and spherical, and the 
others are more or less oxidised varieties of the first or 
second The most recent research in crystal growth 
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ment m vocational guidance has continued in co- 
operation with the Medical Department of the Fife 
Education Authority and with the Juvenile Advisory 
Committee of the Employment Exchange, whilst 
other members of the research staff are attempting 
to follow up private vocational guidance cases and 
to prepare occupational analyses for the use of the 
vocational guidance section Some of the research on 
industrial psychology m progress at the Universities 
of Cambridge, London, Leeds, Durham (Armstrong 
College), Edmburgh, Glasgow, Aberdeen, and St 
Andrews 1s itself definitely related to vocational 
guidance or selection Examples are the studies of 
vocational guidance in the Cambridge area carried 
out by Mrs Ramsay, of employment psychology at 
Durham, educational psychology at Leeds, on per- 
severance and character at King’s College, London, and 
on the testing of printers’ apprentices at Edinburgh 

The Institute of Industral Psychology ıs itself 
responsible for research on the nature and measure- 
ment of the mental abilities mvolved ın various types 
of factory assembly operations, on colour discrimina- 
tion, on daily fluctuations m industrial efficiency, and 
on occupational prospects for boys, based’ on a repre- 
sentative group of 500 working boys, employed and 
unemployed An investigation conducted by Dr 
Pinard elaborated tests for perseveration which have 
facilitated a division of people into three and not 
into two classes as required by Jung’s theory, and are 
now being applied for the selection of good leaders 
A research on methods of diagnosmg social ability, 
especially the capacity to ‘handle’ people, has been 
commenced, and investigations which have led to the 
elaboration of standardised tests for motor drivers have 
attracted a considerable amount of mterest 

Not the least umportant feature of the Institute's 
work 1s that which 1t has carried out on behalf of the 
National Institute for the Bhnd (more particularly 
during the past year), its studies of the organisation, 
working methods, and conditions of various blind 
workshops ‘The mterest of this work hes not so much 
1n its remarkable effect m increasing efficiency in such 
workshops, but in the extent to which ib assists th 
blind to become useful and effectrve members of th 
community and breaks down the isolation so charaé- 
teristic of the blind worker 
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has shown that atoms are most active at their edges 
and corners , also that crystals are made up of blocks 
or sections separated from one another by submucro- 
scopic channels Surface energy is not, therefore, 
uniformly distributed in a crystal, but varies with its 
molecular density, and the critical energy increment 
of the surface reaction may vary considerably in one 
and the same crystal In the case of red lead, linseed 
oil only enters into reaction where 1t is 1n direct con- 
tact with the lead oxide surface, forming lead soap or 
hnoleate These soap molecules also occur in many 
different forms, including the colloidal, ın which case 
they would not be seen between crossed nicols 

It was found that a 100 per cent red lead from 
which all free lead oxide had been removed by careful 
and repeated extraction with ammonium acetate 
solution was changed quantitatively in the course of 
two years mto non-isotropic spherical crystals if ıt 
was in contact with pure linoleic acid In commer- 
cial 1ed leads, all these various forms of particles are 
found in widely differing proportions, causing corre- 
spondingly wide differences in the qualities of the 
red lead 
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University and Educational Intelligence. 


CAMBRIDGE —The General Board has appointed 
Dr H. Jeffreys, of St. John’s College, reader in 
geophysics 

The Council of the Senate has recommended that 
it be authorised to inform the Plummer Trustees that 
the University would approve of the establishment 
in the University, on the John Humphrey Plummer 
Foundation, of professorships of morganic chemistry, 
of mathematical physics, and of colloid science, and 
of an annual payment at the initial rate of £300 from 
the Plummer Fund towards the maintenance of the 
Department of Colloid Science 

The Council of the Senate has issued a report on 
the proposed allocation of the Rockefeller benefaction 
In 1928, the International Education Board offered 
to provide a sum not exceeding £700,000, provided 
that the University obtamed from other sources the 
balance of £479,000 necessary to put the scheme into 
operation At his installation last year, the Chan- 
cellor announced that the University had received 
promises which would enable it to satisfy this con- 
dition. The complete scheme consists of two parts, 
one dealing with the University Library involving a 
capital sum of £500,000, and the other deahng with 
scientific developments involving a capital sum of 
£679,000 

On the scientific side of the Rockefeller scheme, 
money is to be received from the International 
Education Board pro rata as ıt has been collected and 
paid in from outside sources or guaranteed by the 
University At present, the University has received 
approximately £110,000 from outside sources and 
£210,000 from the International Education Board 
The income of the sums already in hand will be about 
£15,000 In the opinion of the Council of the Senate, 
this mcome 1s sufficient to finance those parts of the 
Rockefeller scheme which the heads of departments 
think can now suitably be put 1n hand, provided that 
the professorship of mathematical physics and a 
professorship of colloid science (to replace the tem- 
porary professorship of colloidal physics) are financed 
from the Plummer Foundation The Council has 
accordingly recommended that the General Board be 
requested to take the necessary steps to bring into 
operation, by Oct 1, 1931, so much of the scheme as 
can be carried out under present conditions 


EDINBURGH —The U.uversity Court, at its meeting 
. on April 27, resolved to appoint as the first professor 
of geography, Mr Alan G Ogilvie, at present reader 
in geography at the University, the appointment to 
begin from Oct. 1, 1931 The foundation of this 
new chair has been made possible by a grant from the 
Carnegie Trustees and funds collected by public sub- 
scription through the action of the Royal Scottish 
Geographical Society 


Lonpon —Prof Max Jakob ıs giving a course of 
four lectures on '' Steam Research in Europe and in 
America’’, at the Institution of Civil Engineers, on 
May 7, 8, 14, and 15 at 530 pm The lecture on 
May 14 wil deal with optical measurements— 
theories and thermodynamical evaluation and control 
of the results of experimental work, and that on 
May 15 with special thermal properties and processes 
of water and steam, and a note on international 
steam table conferences and international steam 
tables Admission to these lectures is free, without 
ticket 


OXFORD —The debate on the enlargement and 
improvement of library facilities ın Oxford has been 
postponed to May 19, the voting on the actual decree 
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to take place on May 26 In each of the schemes now 
before Congregation, the addition 1s advocated of a 
new wirg to the Radcliffe Science Library 

The Rhodes Memorial lectures will be delivered in 
German, on May 9, 16, and 23, by Prof A Ennstem, 
on ** The Theory of Relativity " 





APPLICATIONS for a Ramsay Memorial Fellowship 
for Chemical Research will be considered at the end of 
June next The fellowship will be of the annual value 
of £250, with a possible additional sum of not more 
than £50 per annum for expenses The tenure of the 
fellowship will be two yeais, but ıt may be extended 
for a third year Applications should be sent not 
later than June 5 to the Secretary, Ramsay Memorial 
Er Trust, University College, Gower Street, 

] 


UNIVERSITY COLLEGE, London, in tts recently 
published report for the year ending February 1931, 
records the closing, as from July 31, 1930, of the 
College Centenary Appeal Fund, which was ın- 
augurated in 1925 The appeal was for £500,000 and 
towards this a sum of £227,764 was raised Among 
the departments for the development of which con- 
tributions from the fund have been made are those 
of chemical engineering and zoology To the former 
has been allocated more than £60,000, the full amount 
appealed for in 1925, but meanwhile the position 
and needs of the department have been reviewed by 
@ special committee over which the late Lord Melchett 
presided and a further sum of £110,000 will be needed 
to give effect to this committee’s scheme For the 
department of zoology, the appeal asked for £50,000, 
but the International Education Board interested 
itself in the matter and offered to pay half the cost of 
a wider scheme involving an expenditure of £240,000 
The question of ways and means for qualifying for 
this gift 1s now engaging the attention of the College 
Committee The total number of students registered 
last session 1s 3150, as against 3249 the preceding 
year The decrease 1s more than accounted for by 
the fact that there was in 1929 no vacation course 1n 
spoken English for foreign students, the attendance 
at which normally exceeds two hundred 


Birthdays and Research Centres. 


May 9 —Sir JAMES IRVINE, F R S , Principal and Vice- 
Chancellor of the University of St Andrews 


In large measure through the adoption of methods 
developed in my earlier researches on sugars, the 
structural chemistry of carbohydrates has been greatly 
expanded during the past thirty years The progress 
is gratifying, yet, after all, ıt must be admitted that 
these advances, which enable us to ascribe structural 
formule to representative carbohydrates, do not lead 
very far towards the interpretation of fundamental 
problems 

So many questions remain unanswered Is glucose 
the first product of photosynthesis ? Why are sugars 
optically active, and why 1s the glucose configuration 
favoured above all others? By what processes are 
the hexoses converted one mto the other? What is 
sucrose and how is ıt formed ? These are but ex- 
amples If I had my scientific hfe to hve over again, 
I would study these additional problems, but would 
do so under conditions approximating to those which 
prevail in plant and anımal lıfe If ıt be the case that 
"even a paramecium 1s not quite himself under the 
fierce light which beats on the microscope stage ”, 16 
1s equally true that a sugar 1s unlikely to reveal its 
true characteristics when exposed to the fierce reagents 
of the organic chemist 
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Societies and Academies 


LONDON 


Royal Society, April 30 —A E H Tutton Deter- 
mination of the yard ın wave-lengths of ight The 
author has carried out a determination of the number 
of wave-lengths of the red light radiations of hydrogen 
(Ha) and cadmium (Cd,), and of the yellow radia- 
tions of neon (Ne,), 1n the British Imperial Standard 
Yard, by an original method The Imperial Standard 
Yard, at the official temperature 62° Fahrenheit and 
760 mm _ barometric pressure, 1s found to comprise 
1,420,210 3 wave-lengths of the standard red hnes of 
cadmium, Cd,, 1,562,408 6 wave-lengths of the yellow 
neon line Ne,, and 1,393,266 5 wave-lengths of the 
red hydrogen hne H, Instead of relymg on direct 
determinations with cadmium light, to produce which 
the vacuum tube has to be heated to 340? C , which 
was found gravely to affect the thermal equilibrium 
and thereby the accuracy of the observations, the 
direct determmations with Ha (which ıs very close to 
Cd,) and Ne, were used to calculate the value foi Cd,, 
the two independent values thus obtamed for Cd, 
were 1,420,210 8 and 1,420,209 8, an agreement which 
gives every confidence that the round number 1,420,210 
is very near the truth It ıs suggested that this round 
number might be taken as the length of the British 
yard —U R Evans, L C Bannister,and S C Britton 
The velocity of corrosion from the electrochemical 
standpomt By excluding oxygen from the anodic 
areas, 15 has been found possible to tap and measure 
the whole of the electric current responsible for the 
corrosion of iron, and to show that the whole attack 
is of an electrochemical character The current can 
never exceed that limiting value which would cause 
so much polarisation as to make the cathodic and 
anodic potentials equal, such ' equipotential ’ condi- 
tions are closely approached at high salt concentra- 
tions Most of the polarisation occurs at the cathodic 
area The law governing the ratio of anodic and 
cathodic areas 1s that the anodic area extends until 
the cathodic current density reaches the ‘ protective 
value ’ requisite to prevent further extension —T L 
Eckersley On the connexion between the ray theory 
of electric waves and dynamics ‘There is a very close 
analogy between the analytical description of the 
transmission of such electromagnetic waves and 
Schrodinger’s wave theory of quantum dynamics 
Optical ray methods are often used in the analysis of 
wireless wave transmission and the rays can be given 
a dynamical interpretation as the orbits of a group of 
waves (considered as a particle) The approximate 
ray method of analysis bears the same relationship to 
the true wave method that the Newtonian dynamics 
bears to the new wave mechanics ‘The theory can be 
applied to the transmission of waves between the 
earth and Heaviside layer, and approximate solutions 
obtained which, m the particular case of a well-defined 
conducting layer, give G N Watson’s value of the 
attenuation coefficient The solutions, like the older 
Bohr-Sommerfeld quantum solution, are 1neomplete, 
giving the direction cosines and attenuation co- 
efficients, but not the amplitudes The method, how- 
ever, can be applied to a wide variety of cases —Lord 
Rayleigh On a night sky of exceptional brightness, 
and on the distinction between the polar aurora and 
the night sky An exceptionally bright night sky on 
Nov 8, 1929, ıs described, with photometric observa- 
tions It was of about four times the ordinary bright- 
ness and eight times the mmimum ever observed It 
was of the same chromatic constitution as usual, and 
the aurora hne was not conspicuous There was no 
accompanying magnetic disturbance Spectra of the 
aurora and of the normal night sky are reproduced for 
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, and d?A levels of He, 


comparison Nitrogen bands are absent 1n the latter 
Two unidentified bright les in the night sky spectrum 
are remeasured The wave-lengths found are 4419 
and 4168 —T H Havelock The wave resistance of a 
spheroid It ıs shown how to calculate the wave re- 
sistance of an ellipsoid submerged in water and moving 
horizontally in any orientation Explicit results are 
given for prolate and oblate spheroids moving in the 
direction. of the axis of symmetry and at right angles 
to that axis —O W Richardson and P M Davidson 
The spectrum of H, The bands ending m 2p ?II levels 
The bands of the H, spectrum are described which 
start on the levels 34?Z, 3d3II,,, 3d 3A,,, 4d 3x, 4d 31I,,, 
4d 3A,, and end m 2p?II,, The upper levels show pro- 
nounced uncoupling phenomena, and their properties 
are otherwise similar to those of the corresponding 
singlet levels of H, and also to those of the d 32, d ?II, 
The 3d 322-29 311 bands show a 
strong Zeeman response, just as do the 3d 1x—-2p» !Z 
bands The constants of the final II levels, common to 
all the bands, are in good agreement with the sup- 
position that this ıs the continuation at n= 2 of the 
upper levels of the a, p, A bands for which n = 3, 4, and 
5—C M M'Dowell and F L Usher Viscosity and 
rigidity in suspensions of fine particles (1, 2) In 
lyophobic suspensions of charged particles m an aque- 
ous liquid, variation of viscosity with rate of shear 1s 
dependent on the formation of aggregates, whilst 
rigidity depends on the linking of the aggregates to 
form a continuous structure Measurements of rigid- 
ity and of viscosity in relation to rate of shear were 
also made ın suspensions of uncharged particles in 
inert organic liquids of the same density as the solid, m 
conjunction with microscopic observations Photo- 
micrographs show the existence of aggregates and 
structures or their absence, accordingly as the sus- 
pensions exhibit or fail to exhibit variable viscosity 
and rigidity 
(To be continued ) 


PARIS 


Academy of Sciences, Mar 23 —Elie and Henri 
Cartan The transformations of closed domains en- 
closing the omgin —Paul Vuillemin The mode of 
action of malaria therapy A discussion of the use of 
organisms causing fever m the treatment of syphilis 
and 1ts sequels —] Favard The zeros of polynomials, 
—V Romanovsky Generalisations of a theorem fof 
E Slutsky —G Vranreanu Some theorems relative 
to non-polynomial varieties and systems of, forms of 
Pfaff —Chevalley and Herbrand Topological BTOUDS; 
Fuchsian forms, free groups —Otton Nikodym — Suites 
of perfectly additive functions of &bstract ensembles 
—Tesar The representation, m magnitude and m 
direction, of internal forces in the case of problems 
of plane elasticity —P Dupin and E Crausse The 
vibration of cylindrical tubes m water under the in- 
fluence of alternating vortices —L Goldstein The 
quantie mechanies of collisions of the second kind — 
G Dupouy Electrical measuring apparatus with 
moving coil in a uniform field The usual construction 
makes the deviations of the coil proportional to the 
current to be measured In certain cases, however, 1t 
1s advantageous to design the magnetic field ın such 
a manner as to increase the sensitivity at one pomt , 
the graduations are unequal, but over a certain portion 
of the scale the readings are very open Such an 
arrangement is useful for relays Other possible 
applications are suggested —] Fridrichson The 
resonance spectrum of sulphur vapour —] Barbaudy, 
A Guérillot, and R Simon A eontinuous recorder 
for the pH of mekel-plating baths An apphieation of 
the Leeds and Northrup recording potentiometer — 
René Dubrisay and R Francois ‘The solubihty of 
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calcium carbonate in water in the presence of alkaline 
chlorides The alkalimty of water ın contact with 
calcium carbonate 1s increased by the addition of 
potassium chloride to the aqueous solution, and the 
alkalinity produced mcreases with the concentration 
of the potassium chloride With the higher alkahnity 
Increasmg amounts of calcium pass mto solution — 
P Laffitte and M Patry The velocity of the pheno- 
mena caused by the detonation of solid explosives — 
E Carrière and Raulet. Contribution to the study of 
the sodium silver byposulphite complexes — Three com- 
pounds have been isolated and analysed, NaAgS,0,, 
Na,Ag.(S,03)3, and Na4AÀg(S,04),, of which the first 
two have been previously described —F Salmon- 
Legagneur a-Carboxycamphocean-f-acrylic and -f- 
propionic acids —F  Zambonin: and V — Caglioti 

New researches on the chemical composition of 
romanechite —Mlle Eliane Basse The structure of 
the massif of Mikoboka and of the plateau of Ana- 
™ Javelona, south-west of Madagascar —Raymond Ciry 

The presence of a facies with cephalopods in the 
Coniacian of the north-east of the province of Burgos 
(Spain) —Jean Marcais Observations on the geology 
of the region of Tizi Ouzh (Eastern Rif) —Mihailovitch 
Jelenko The great seismic catastrophe of Mar 8, 
1931, m southern Jugo-Slavia —A. Eichhorn and R 
Franquet The somatic karyokimesis of Bolbostemma 
paniculatum —Maurice Hocquette and L Arsigny 

Secretion by the stem meristem of Cuscuta epiuhymum 
of substances injurious for the tissues of the hosts — 
Alb J J Van de Velde, A Verbelen,and L Dekoker 

Biochemical: researches on arable soi — Acolat 

Anatomical researches relating to the separation of 
venous blood and arterial blood in the frog’s heart — 
Charles Pérez The roots of the parasitic rhizocephalic 
parasites of the hermit crab —Radu Codreanu The 
evolution of the ZEndoblastdwum, a new genus of 
coelomic parasite of the larve of Ephemera —G 
Delamare and C Gatti Thespirochetes of an encysted 
pleurisy, offensive and temporarily gangrenous 


CRACOW 


Polish Academy of Science and Letters, Dec 1 — 
Cz Bialobrzeski Four ways of looking at the mechan- 
ism of the radiation of a star To the three modes of 
considering the radiation of a star mentioned in pre- 
vious communications the author adds a fourth ‘The 
movement of the photons of which the radiation 1s 
composed can be treated hke the Brownian motion 
The mean time necessary for the photon to travel a 
—distance equal to the radius of the star 1s calculated 
and the radration of two stars 1s compared by means 
of the formule óbtamed —St Mrozowski The hyper- 
fine structure of the 2537 A resonance line of mercury 
—Mlle Z Debinska The crystalline structure of 
cathode deposits Gold and platmum deposited at 
temperatures of - 80°C to — 180? C show no crystal- 
Ime structure at definite higher temperatures a 
crystalline structure develops —K  Dziewonski and 
J Schnayder Studies in the fluorene series (2) 
Syntheses of ketones 2-acetofluorene and 2, 7- 
diacetofluorene —S Maziarski The muscular tissue 
of insects (3) The periovarian muscular networks 
(myosyndesmium) in the Coleoptera —K Sembrat 
Cytological researches on the plasma components 
and, m particular, on the Golgi apparatus and the 
vacuome during the gametogenesis of the Triclades, 
Dendrocelum lacteum and Planaria gonocephala —F 
Bieda The Nummulma fauna found m the pebbles of 
the conglomerates of the Pohsh Carpathians —J 
Jodlowski The histological structure of the fibre 
glands of the larve of ants —R J Woyjtusiak New 
observations on the faculty possessed by the larve 
of Prers brassice of finding their way about 
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The Science Masters’ Association Report for 1930 with List of 
Members (2orrect to February 1931), Statements of Accounts and Report 
of Business Meeting Pp 80 (Harrow Harrow School Book Shop ) 

Proceedings of the Royal Society Series A, Vol 181, No A810, 
April2 Pp 274 (London Harrison and Sons, Ltd) 14s 

Quarterly Journal of the Royal Meteorological Bociety Vol 57, No 
239, April Pp 117-242 (London Edward Stanford, Ltd) Ts ôd 

The Institution of Professional Cıvıl Servants Annual Report of 
Council for the Year 1930 Pp xui+58 (London ) 

The Jotrnal ot the Institution of Electrical Engineers Edited by 
P F Rowell Vol 69, No 412, April Pp 445556+-xx, (London 
E and F N Spon, Ltd) 10s 6d 

Education for the Engineering Industry 1 Report of the Committee 
on Education for the Engineering Industry, 2 Comments on the 
Report by Educational Bodies Pp vu-F67 (London H M Stationery 
Office) 1s 3d net 

Proceedings of the Society for Psychical Research 
April Pp 375418 (London) 5s 

Reports of the Great Barrier Reef Committee Vol 83 Pp v+72+10 
plates (Brisbane Frederick Phillips ) 

The Mzrime Biologieal Station at Port Erin being the Forty-fourth 
Annual Report of the former Liverpool Marine Biology Committee, now 
the Oceanography Department of the University of Liverpool Drawn 
up by Prof Jas Johnstone Pp 36 (Liverpool University Press of 
liverpool) 1s 6d net 


Part 118, Vol 39, 


FOREIGN 


US Department of Agriculture Technical Bulletin 221 Wild Duck 
Foods of North Dakota Lakes By Franklin P Metcalf Pp 72 
(Washington, DC Government Printing Office) 15 cents 

University of Illinois Engineering Experiment Station Bulletin No 
221 An Investigation of Core Oils By Carl H Casberg and Carl E 
Schubert Pp 19 15 cents Bulletin No 222 Flow of Liquids in 
Pipes of Circular and Annular Cross-Sections By Prof Alonzo P Kratz, 
Prof Horace J Macintire and Richard E Gould Pp 26 15 cents 
Bulletin No 223 Investigation of various Factors affecting the Heating 
of Rooms with direct Steam Radiators Conducted by the Engineermg 
Experiment Station, Unversity of Illinois, im cooperation with the 
Institute of Boiler and Radiator Manufacturers and the Illinois Master 
Plumbers’ Association By Prof Arthur C Willard, Prof Alonzo P 
Kratz, Maurice K Fahnestock and Seichi Konzo Pp 102 55 cents 
Bulletin No 224 The Etfect of Smelter Atmospheres on the Quality of 
Enamels for Sheet Steels A Report of an Investigation conducted by 
the Engineering Experiment Station, University of Illinois, 1n cooperation 
with the Utilities Research Commission By Prof Andrew J Andrews 
15 10 cents Bulletin No 225 The 
Microstructure of some Porcelain Glazes By Clyde L Thompson Pp 
21  lócents (Urbana, Ill) 


CATALOGUE 


Zenith Resistances and Rheostats 
Zenith Electric Co , Ltd ) 


Pp 354-15 (London The 


Diary of Societies. 


FRIDAY, Max 8 


INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS (a6 Town Hall, More- 
cambe), at 11 4 M —P W Ladmore Recent Municipal Works in 
Morecambe and Heysham 

ROYAL ASTRONOMICAL SOCIETY, at 5 —Prof W de Sitter 
Satellites (George Darwin Lecture) 

RovaAL CoLLkcE OF SURGEONS OF ENGLAND, at 5 —Sir Arthur Keith 
Human Monsters and Maltormations (3) Tumour like Formations 
which appear to represent the Inclusion of one Twin within the Body 
of Another 

Roya. SOCIETY OF MEDICINE (Clinical Section), at 5 380 —Annual General 
Meeting 

BRITISH P8¥( HOLOGICAI SoorETY (Esthetics Section) (at Bedford College), 
at 6 30 —Prof D Tovey Paper, with Musical Illustrations 

MaLACOLOGICAL Society or Lonpon (at Linnean Society), at 6 —Dr S 
Stillman Berry A Redescription of Lepidozona clathrata (Reeve) — 
C Diver A Method of Determining the Number of the Whorls of a 
She.l and its Application to Cepwa —J H Eraser On the Size of 
Urosalpwnz cinerea (Say) with some Observations on Weight Length 
Relationship —Exhibit British Vertigo and Urosalpwnz and Ocenebra 

INSTITUTION OF ELECTRICAL ENGINEERS (London Students Section), at 
615 —M G Holmes and L F Salter The Development of the 
London Automatic Telephone System 

Raruway CLUB (at 57 Fetter Lane) at 730—C R G Stuart Guieat 
Southern Railways, Ireland : 

ROYAL INSTITUTION OF GREAT Britain, at 9 —Dr G W C Kaye The 
Measurement of Noise 

INSTITUTION OF ELECTRICAL ENGINEERS (Scott'sh Centre) (at Forrester s 
Hall, Dundee) —Prof W Cramp The Birth of Electiical Engineering 

Faraday Lecture 

Paine OF a eee ENGINEERS (at South Wales Institute of 
Engineers, Cardiff) (Annual General Meeting)--F E Drury The 
Stractural Engineer and his Vocational Training 


Jupiter's 


MONDAY, Max 11 


Rovarn Society oF Arts (Dominions and Colonies Section), at 4 30 — 
Major W Elhot The Work of the Empire Marketing Board 
ROYAL GEOGRAPHICAL Society, at 5 —Dr S8 W Wooldridge and D J 


128 


Bmetham The Glacial Drifts of Essex and Hertfordshire and their 
Bearing upon the Agricultural and Historical Geography of the Region 

ROYAL COLLEGE or SURGEONS OF ENGLAND, at 5 —Sir Arthur Keith 
Human Monsters and Malformations (4) Parasitic Foetuses of Various 
Kinds Their Origin and Nature 

IRON AND STREL INSrITUTE (at Cleveland Technical Institute, Middles 
brough) at 730 —O Cromberg Production Economy in Iron and 
Steel Works —A Robinson The Melting Shop of the Appleby Iron 
Company, Limited 

CHARTERLD SURVEYORS’ INSTITUTION, at 8—S A Smith Valuations of 
the Assets of Public Companies 

MEDICAL SociETY of Lonpon —Sir John Rose Bradford, Bart 


Oration , 
TUESDAY, May 12 


NATIONAL INSTITUTE OF INDUSTRIAL PsvcHoLoav (at Royal Automobile 
Club) at 5 30 —Dr G H Miles Practical Tests for Drivers (Lecture 
in Connexion with National Safety Week) 

ZOOLOGICAL SOCIETY or LONDON, ab 530 —Prof Syuti T Issiki On 
the Morphology and Systematics of Micropterygidz (Lepidoptera 
Homoneura) of Japan and Formosa, with Considerations on the 
Austrahan, European, and North American Forms —W Fernando 
The Development of the Kidney in Ampullarva (Pula) gigas (Gastropoda) 
—E Banks The Forms of Prevost’s Squirrel found m Sarawak — 
Dr R Broom (a) On the Skull of the Primitive Reptile Areoscelis , 
(5) On the Vomerine Bones 1n Birds 

INBTITUTION OF PETROLEUM TECHNOLOGISTS (at Royal Society of Arts), 
at 5 30 

INSTITUTION OF C1v1L ENGINEERS, at 6 —Annual General Meeting 

INSTITUTE OF MARINE ENGINEERS, at 6 —O E Jorgensen Low Cost 
Motorships 

QUEKETT MicroscoricaL OLUB (at Medical Society of London), at 7 80 — 
A E Clarence Smith Some Observations on Diatom Resolution and 
Structure 

Royan Society or Mepicine (Psychiatry Section), at 8 80 —Annual 


General Meeting 
WEDNESDAY, May 13 


RoyaL Socrery or MEDICINE (Surgery—Sub Section of Proctology) 
(Annual General Meeting), at 5 —Discussion on The Injection Treat- 
ment of Piles 

ROYAL COLLEGE or SURGEONS OF ENGLAND, at 5—Sir Arthur Keith 
Human Monsters and Malformations (5) Malformations due to 
{rregular Implantation of the Ovum and to the Formation of Amniotic 
Adhesions 

Institute OF Fue. (at Burlington House), at 6 —Dr A Thau Con 
tinuous Production of Water-Gas from Powdered Fuel 

TELEVISION Society (at University College), at 7 —H Wolfson The 
Development of Cuprous Oxide Photo Electric Cells (Lecture) 

[N8TITUTION or ELECTRICAL ExaINzRRS (Hampshire Sub Centre) (at Ports 
mouth Municipal College), at 7 30 

ROYAL SOCIETY OF ARTS, at 8 —Major R A B Smith Architecture in 
Concrete on the Pacific Coast 

ELECTROPLATERS' AND DEPOSITORS' TECHNICAL Society (at Northampton 
Polytechnic Institute), at8 15 —N R. Laban Problems ır Chromium 
Plating and High Current Density Nickel Plating 


THURSDAY, Max 14 


Roya. Sociery, at 4 80 —Prof H Geiger, Lord Rutherford, and others 
Discussion on Ultra penetrating Rays 

Linnean Socrery or LONDON, at 5 —Miss R F Shove Dwarf Elm Tree 
(1909-1931) —A J Wilmott A Botanical Tour in Spun—C F A 
Pantin The Physiology of Variation 

LONDON MATHEMATICAL SOCIETY (at Royal Astronomical Society), at 6 — 
Prof J E Lennard-Jones Quantum Mechanics of Atoms and Mole 
cules (Lecture) 

INSTITUTION OF ELEOrnICAL ENoingers, at 6 —Commemoration of 
Centenary of the Birth of David Edward Hughes Short Discourse on 
the Life and Work of Hughes by S Evershed —At 6 45 —Annual 
General Meeting 

ROYAL AERONAUTICAL Society (at Royal Society of Arts) at 6 30 —C 
Fritsche The Metal clad Airship 

[RON AND STEEL INSTITUTE (at Chamber of Commerce, Birmingham), at 
y —First Report on the Corrosion of Iron and Steel Being a Report 
by a Joint Committee of the Iron and Steel Institute and the National 
Federation of Iron and Steel Manufacturers to the Iron and Steel 
Industrial Research Council —O Cromberg Production Economy in 
Iron and Steel Works —H J Gough and A J Murphy On the 
Nature of Defective Laminations in Wrought lron Bars and Chain 
ne —A Robinson The Melting Shop of the Appleby Iron Company, 

imited 

OIL AND COLOUR CHEMISTS’ ASSOCIATION (Annual General Meeting) (at 
30 Russell Square) at 7 30—W D Owen and A M Thomas Pro- 
perties of Synthetic Resins 

OPTICAL Society (Annual General Meeting) (at Imperial College of 
Science), at T 30 —At 8 —Prof G P Thomson Electron Diffraction 
Phenomena (Lecture) 

Rovan Society or Mepicins (Neurology Section), at 8 30 —Annual 
General Meeting 

BRITISH INSTITUTE OF RADIOLOGY (Annual General Meeting), at 8 80 — 
Dr H 8 Souttar The Ideal Distribution of Radon Seeds 


FRIDAY, Max 15 


ROYAL COLLEGE oF SURGEONS OF ENGLAND, at 4 —Sir Arthur Keith 
Human Monsters and Malformations (6) A Consideration of the Com 
moner Malformations to ascertain how far they can be explained by 
regarding them as Atavistic States or as due to Parental Influences 

ROYAL SOCIETY or Ants (Indian Section), at 4 30 —F B Grimston The 
Indian Ordnance Factories and their Influence on Industry 

BRITISH INSTITUTE oF RaDioLoay (Medical Meeting), at 5 

PRYSICAL Society (at Science Museum, South Kensington), ab 5 15 —Sir 
Richard T Glazebrook Standards of Measurement their History 
and Development (Guthrie Lecture) 
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Ixsrrrurz or CHEMIsTRY (Belfast and District Section) (at Royal Belfast 
Academx al Institution), at 7 80 —Annual General Meeting 

Roya, Socrxrv or MzpIOINE (Obstetrics and Gynecology Section) 
(Annual General Meeting), at 8 —The Relative Value of the Induction of 
Premature Labour, Test Labour, and Cesarean Section in the Treat- 
ment of Minor Degrees of Contraeted Pelvis 

ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —Prof J O Philip Ex- 
perimental Aspects of Hydrogen Yon Concentration 


SATURDAY, May 16 


INSTITUTION OF MUNICIPAL AND County ENGINEERS (Southern District 
Meeting) (at Cheltenham), at 10 30 A M 


PUBLIC LECTURES. 
FRIDAY, May 8 


LONDON SeuoonL or HyGiFNE AND TROPICAL MEDICINE (Public Health 
MEDIDA: at2—Dr J J Buchan Industrial Hygiene The Role of the 
MOH 


LONDON SCHOOL or HYGIENE AND TROPICAL MEDICINF (Public Health 
Division), at 5 —Sir George Newman The Rise of Proventive Medicine 
(Heath Clark Lectures) (5) 


MONDAY, May 11 


Lonpow Scuoon or HyarENE AND TROPICAL Mepnicine (Public Health 
Division), at 5 —Dr © F White Port Work 


TUESDAY, May 12 


Lonpon Scuoon or Economics, at 5 —Prof L Hogben 
of Human Inheritance (2) Mental Inheritance 

INSTITUTE OF PATHOLOGY AND RESEARCH (St Mary's Hospital, W 2), at 
5 —Prof O A Ariens Kappers ihe Function of the Various Layers of 


the Cortex 
WEDNESDAY, May 18 


LoNDoN SCHOOL OF HYGIENE AND TnoPICAL MEDICINE (Public Health 
Division), a£ 5 —Dr B Hart Mental Hygiene 

Sr Tuomas’s HOSPITAL, at 5 30 —Prof G Grey Turner Resection of the 
Rectum (Succeeding Lecture on May 15 ) 


THURSDAY, May 14 


Guys Hospitat MEDICAL ScHooL, at 5 —Prof W R Sorley Science 
and Morals (Fison Memorial Lecture) 

NATIONAL HOSPITAL FOR DISEASES OF THE HEART, at 5 —Sir ‘Thomas 
Lewis Ischemia of Muscle as a Cause of Anginal Pain (St Cyres 


Lecture) 
FRIDAY, May 15 


Lonpow Scuoon or EcoNowIcs, at 5 —Lord Lugard of Abinger British 
Rule in Tropical Africa (Succeeding Lectures on May 18 and 19 ) 

LONDON ScuooL or HYGIENE AND TROPICAL MEDICINE (Public Health 
Division) at 6 —Prof E L Collis Industrial Hygiene Respiratory 
Diseases 8 

IMPERIAL CoLLEGE— ROYAL SCHOOL or MINES, at 5 80 —Dr H de Bockh 
Selected Chapters of Regional Geology and Tectonics (Succeeding 
Lectures on May 19 and 21 ) 

Kina’s COLLEGE, LONDON, at 530 —Col the Master of Sempi Air 
Communications of the British Empire - 

INSTITUTION OF MECHANICAL ENGINEERS, at 8 —Prof E,/L Colis The 
Coal Miner His Health and Occupational Diseases AR Environment 
of Work (Chadwick Lecture ) P. 


+ 
+ 


Nome Aspects 


ANNUAL MEETING. 
May T AND 8 


IRON AND STEEL INSTITUTE (at Institution of Civil Engineers), at 10 a M 


Friday, May 8, at 10 A M —General Meeting 

Announcement of the award of the Andrew Carnegie Research Scholar- 
ships for 1931-32 

Bunonneo ent of the award of the Carnegie Gold Medal to Dr E 
Valenta 

Announcement of the award of the Williams Prize to F Bainbridge 

Dr W Rosenhainand A J Murphy Accelerated Cracking of Mild 
Steel (Boiler Plate) under Repeated Bending 

H J Goughand A J Murphy On the Nature of Defective Lamina- 
tions 1n Wrought-Iron Bars and Chain Links 

A L Norbury and E Morgan The Effect of Carbon and Silicon on 
the Growth and Scaling of Grey Cast Iron 

At 230—V Harbord The Basic Process 

its Possibilities in England 

E C Evans, L Reeve,and M A Vernon Blast-Furnace Data and 
their Correlation —Part Ii 

C s Bannister and W D Jones The Sub Crystalline Structure of 

errite 

C H M Jenkins and H J Tapsell Some Alloys for Use at High 
Temperatures Complex Iron Nickel Chromium Alloys Part 
Hs —The Effect of Composition and Exposure to High Tempera- 

ures 


Papers to be presented and discussed by correspondence — 

Sir H C H Carpenter and J M Robertson The Formation of 
Ferrite from Austenite 

J H Chestersand W J Rees Refractory Materials for the Induc- 
tion Furnace 

Dr J Newton Friend and W West The Resistance of Copper Nickel 
Steels to Sea Action 

E Ohman X Ray Investigations on the Crystal Structure of 
Hardened Steel 

G Phragmén X Ray Investigation of Certain Nickel Steels of Low 
Thermal Expansion 


Some Considerations of 
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Forestry Research 1n Great Britain. 


N days gone by, research work 1n connexion with 
forestry was regarded by the average forest 
officer, whether administrative or executive in 
grade, as of little practical value , only by the few 
was the idea even held that such work might have 
an academic value That this was the accepted 
point of view throughout the greater part of last 
century can be readily ascertained by studying 
the work of the various forestry departments in 
European countries Outside Europe, India and 
Japan may be mstanced as examples where the 
same ideas prevailed amongst senior forest officers 
The dawn of the twentieth century witnessed 
the beginnings of a change of opinion 1n some of the 
more efficiently managed forest departments in 
Europe The awakening came slowly, and cannot 
be attributed to any one set of factors Greater 
demands for timber and other forest products, more 
intensive working of the forests, the larger areas 
of artificially formed forests, and the introduction 
and increase in areas of plantations of exotics, 
especially coniferous species—all of these may be 
said to have aroused interest in, and shown the 
necessity for, research work The recognition 
resulted in the estabhshment of research centres 
or departments in several European countries, 
either ın connexion with universities where forestry 
schools were in existence or in strengthening the 
pure science branches of the existing forest schools 
It was, however, one of the outcomes of the War 
which may be said to have given the greatest 
impetus to forest research work 1n Europe, as was 
the case in India, though the chief causes m the 
two instances were to some extent dissimilar The 
greatly increased costs ın connexion with forest 
work of all kinds necessitated a reduction, or 
elimination, where possible, of all waste Accord- 
ing to locality factors, climate, species dealt with, 
and so forth, a set of problems were presented to 
the forest administration which demanded a solu- 
tion, the underlying financial idea being the pro- 
duction of forest crops yielding a larger volume of 
material on a smaller area or 1n a shorter space of 
time than had been the case in the past, or on 
poor quahty land not unde: forests 
These types of problems have a varying mmport- 
ance for the research officer, depending upon the 
nature of the forest m question, whether indigenous 
or not The matter becomes of the first import- 
ance, however, when (1) exotics, especially conifers 
in Europe, are bemg employed on a large scale to 
reafforest areas formerly occupied by indigenous 
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forest, (2) where bare lands, which have been for 
long unforested, and may or may not have carried 
forest before, are bemg planted on a wholesale 
scale, whether with indigenous or exotic species— 
the latter usually with the expressed or implied 
wish or hope that a larger volume of material will 
be produced per unit of area 1n a shorter space of 
time than ıs the case with an indigenous species 
The officers responsible for the introduction of 
the policy umphed under (1) and (2) are the ad- 
ministrative forest officers, the executive officers 
carrying 15 out Until comparatively recently, the 
research officer, 1f he existed, has had no voice 
in formulating an afforestation or reafforestation 
policy , nor was he often consulted with reference 
to the species to be made use of 1n afforesting bare 
lands, or 1n the choice between indigenous or exotic 
species The part of the research officer came 
into play when disease had made 1ts appearance in 
the plantations formed under a preordamed policy 
Of late this position has been reversed in 
some of the countries of Europe Sweden may be 
quoted as an illustration, since 16 15 common know- 
ledge that the Swedish forests play a most ım- 
portant part in the economy of the nation, forest 
produce taking a high place in that country’s 
export trade Apart from the ordinary work in 
regenerating the areas annually felled, Sweden has 
undertaken an extensive afforestation campaign on 





barren lands, of which large areas are of a varying’ 


type of peat As Dr Rayner has shown in her 
letter in NATURE of April 4, a close collaboration 
exists 1n Sweden between the pure science workers 
and forestry specialists at the research centres and 
the Swedish Forest Service To quote Dr Rayner's 
example ‘the significance’, she points out “of 
mycorrhiza in nutrition, and the urgent need for 
laboratory research directed to promote control of 
its formation in new plantations, have long been 
matters of concern 1n the Swedish Forestry Service, 
and are becoming so in those of other countries, 
for example, in certain of the North American 
States In Great Britain and many parts of 
the Empire the matter 1s one of special interest 
and concern in view of the extensive afforestation 
of non-woodland soils and the use of exotic tree 
species ”’ 

That research work would be necessary in con- 
nexion with an afforestation programme in Great 
Britain was realised by the framers of the 1919 
Forestry Act, for under the powers given to the 
Forestry Commissioners was a clause “to conduct 
and assist research” In the interests of true 
research work (apart from its purely forestry 
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aspects) 1t might have been better had the words 
‘to conduct’ been omitted. from the above clause , 
and so have left research without the fetters of 
Government control more especially in the case 
of a new department with all to learn 

In ther Annual Report for the year ending 
Sept 30, 1925, m connexion with research and 
experiments, the Commissioners wrote ‘The work 
embraces the establishment and periodic measure- 
ment of permanent sample plots of growing timber, 
from which valuable data on the rate of growth and 
methods of thinning are being obtained, exten- 
sive nursery and plantation expermments directed 
towards the improvement of afforestation tech- 
nique, entomological and mycological work on 
the protection of nursery stock and trees from 
insects and fungi, as well as botanical, physio- 
logical, and chemical work on subjects such as the 
establishment of trees in peaty soils” This work, 
16 was said, was carried out by the Commission's 
experiment officers, ‘‘ while allied laboratory work 
is conducted at the educational institutions which 
are in receipt of grants from the Commissioners ”’ 

It may be at once admitted that some valuable 
work of a purely professional nature—the man- 
tenance of sample plots, the preparation of yield 
tables for several species , investigations into the 
importance of the origin of seed , preliminary work 
on the treatment of peaty sous , the issue of leaflets 
on certain common diseases, and so forth—has 
been accomplished during the first decade of the 
Forestry Commissioners! work They have also 
co-operated with the Forest Products Research 
Board When, however, the question of pure 
research work and its value and importance to the 
future of forestry in Great Britain are considered, 
it cannot be said that the Commissioners have 
approached the matter from an unbiased point of 
view Tay 
The Commissioners commenced their work with 
the underlying 1dea that they were to be the sole 
arbiters on everything connected with forestry 
in Great Britain Up toa certain point this may 
have been sound In the case of true research the 
contrary was the case ‘The research work to be 
carried out and the lines upon which 16 was to pro- 
ceed. were laid down by the Commissioners, and 
yet 1t 1s certain that they would be the first to 
admit that they laid no claim to be considered, as 
a body, men of scientific attamments Choice of 
work to be carried out, choice of centres at which 
certain parts were to be undertaken, all were laid 
down ın the absence of a knowledge of the broader 
and vital aspects of the work envisaged—aspects the 
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impoitance of which, as 1s so well indicated by Dr 
Rayner's letter, can only be foreshadowed by the 
research worker Perhaps as fatal to progress of 
real value was the policy, so common to Govern- 
ment departments in the past, of concentrating 
the work desired either in a cadre of inevitably 
more or less inexperienced ' experiment officers ' 
of their own, or of confinmg part of the work to 
centres selected on some narrow system of choice 
and without a definite knowledge of the work being 
carried out at other institutions m the country, 
perhaps already better equipped than the ones 
chosen and accorded grants 

The next decade of the work of the Forestry 
Commissioners will be a momentous one The 
money to be spent in pure afforestation work on 
new lands runs to a considerable figure In this 
one instance ıt is becomung obvious that soil 
research work will perhaps be the deciding factor 
between success and failure The Commissioners 
will be well advised if they mobilise for this work 
every centre in the country—and they are but too 
few—capable of assistang m this vital matter A 
few more or less isolated investigations into peat 
areas barely touches upon the frmge of the soil 
investigation problem 

If research work in forestry ın Great Britain is 
to achieve progress and be of practical utility, 16 will 
be necessary to enthuse all research centres and 
pure science reseaich specialists throughout the 
country, and the programmes of research, under 
the different aspects required (as indicated by the 
forestry authorities), should be drawn up by the 
scientific investigators involved In thus way the 
prinerples and. aims of forestry will become better 
understood by the latter, whilst the public will be 
assured, ın so far as human agency can assure It, 
that the money being sunk in forestry 1s not being 
wasted 


iae a 








Scientific Inference 


Scientific Inference By Dr Harold Jeftreys Pp 
vu +247 (Cambridge At the University Press, 
1931) 10s 6d net 


CIENTISTS generally care so little for scientific 
principles that the title of this book may repel 

as many as its author's name attracts Let 1t be, 
therefore, stated at once that it 1s not a formal 
treatise, but a collection of essays of which some 
have a value independent of the doctrines they 
illustrate Everyone with a logical mind will enjoy 
Chapters vu, VW , 1X , In which 16 is shown how 
thiee great branches of mathematical physics, 
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mensuration, Newtonian dynamics, ight and rela- 
tivity, can be developed concisely from the mını- 
mum of expeumental fact, and everyone will 
find something novel and suggestive in Chapter x , 


| on miscellaneous questions 


However, the main purpose, indicated by the 
title, is to expound the views that the papers of 
Drs Jeffreys and Wrinch have made famihar to 
those who study the logic of science ‘This view 1s 
explamed generally ın Chapter 1 Probability is 
the fundamental notion 1n scientific inference , all 
propositions have a comparable, and therefore 
measurable, “ probability on the data”, general 
propositions cannot have high probability unless 
they are “ mathematically or logically sumple" On 
these grounds 16 can be shown why the “ classifi- 
cation of sensations " that science actually adopts 
is to be preferred to any other Chapters n , u, 
together with certan appendices, develop the 
necessary calculus, Chapters iv, v, vi apply it 
successively to quantitative laws, errors, physical 
magnitudes 

Chapter 1x, on other theories of scientific 
knowledge, will seem to many readers the most 
important of all For the feeling that discussions 
of scientific inference are necessarily barren 18 
undoubtedly due to the contiast between the 
agreement concerning what 1s actually true in 
science and the disagreement concerning why 1t 18 
true Whether Dr Jeffreys has succeeded at all in 
reducing this disagreement must be decided in the 
first instance by those whose theories he criticises 
But it ıs permissible to point out that he has noticed. 
only theories with some similarity to his own, and 
that even 1f he abolished all discrepancies between 
these theories, there would still remain others who 
reject the most fundamental postulates from which 
his arguments start Prof Brdgman’s theory be- 
longs to this class, I think , my own certainly does 
perhaps I may show very briefly how completely 
irreconcilable our views are 

I maintain that the only propositions that have a 
measurable probability are those concerned with 
the happening of future events of the kind that can 
be shown experimentally to possess a measurable 
chance, such propositions form a very small 
fraction of all scientific propositions * I maintain 
further that all scientific inference hangs on certain 
primary laws more fundamental than any that 
Dr Jeffreys has considered , and, ın particula, 

* Thus Ldeny that, as Dr Jeffreys’ first postulate demands, the 
probabihty on the data of any one of the following three propositions 
1s greater than, less than, or equal to that of any other —The year 1933 
will be wetter than 1934, There 1s extra-terrestrial hfe, King Alfred 


ig one of my ancestors The first will, the second may, the third will 
not some day be known to be definitely true or false - 
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that mathematical conceptions cannot be logically 
introduced into science until the non-mathematical 
laws that underlie measurement (and its mevitably 
associated error) have been investigated 

Can such extreme disagreement be resolved ? If 
it cannot, what is the use of all this discussion 2 
An obvious suggestion ıs that the disagreement 
arises from a preoccupation with one of the two 
distinct forms of scientific activity, experiment and 
explanation, to the exclusion of the other , and that 
a thinker may arise some day, equally at home m 
the laboratory and in the study, who will weld these 
partial views into a single complete whole The 
first part of this suggestion may be accepted without 
the second , personally, I hold that certain out- 
looks are essentially antagonistic , that, outside the 
narrow bounds of pure science and pure mathe- 
matics, one man’s truth may really be another 
man’s error, and that mathematical science 1s the 
highest form of intellectual activity just because 
1t permits co-operation, and not mere toleration, 
between diverse minds But even if that is true, 
the discussions have some value At the lowest, 
they amuse those who take part in them, at the 
highest, they sometimes reveal an agreement 1n un- 
expected places, which should surely be regarded as 
peculiarly significant 

If there were a generally accepted theory of 
scientific mference, 1t would probably have httle 
influence in determmuing the course of scientific 1n- 
vestigation, but it might have a great influence 
in determining the form in which conclusions were 
presented, particularly for mstruction Scientific 
education might cease to be mere absorption of un- 
co-ordinated facts and become a training m pre- 
cise thought That stage has not yet been reached , 
but some small steps towards 1t have been taken 
It 1s encouraging to find that even Dr J effreys and 
Ican agree m condemning certain features of the 
theory of measurement that pervades our text- 
books, and ıt 1s not too optimistic to hope that 
our grandchildren will be taught the difference 
between fundamental and derived magmtudes and 
be no longer confused by nonsense about dimensions 

Norman R CAMPBELL 





Science and Parenthood 
The Retreat from Parenthood By Jean Aylıng 
Pp xvi-293 (London Kegan Paul and Co, 
Ltd , 1930) 10s 6d net 
T “The Retreat from Parenthood ”, the author 
makes a vehement plea for the application of 
science to life 1n all the small details of home com- 
No 3211, Vor 127] 


NATURE 


fort, child-rearmg, and marital 1elations—a plea 
for the emancipation of these provinces from the 
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domination of age-old formule and customs It 
18 suggested that the traditional machinery of home 
hfe ıs particularly il-adapted to the reazng of 
healthy and happy children, and that those more 
intelligent sections of the community typified by 
the professional classes will tend increasingly to cur- 
tail their reproductive activities unless biological 
ideals are applied to modern life It 1s an acknow- 
ledged and deplored fact that during the last 
twenty or thirty years the birth-rate among the 
professional classes has fallen to an alarming 
extent The author examines the causes of this 
curtailment of fertihty and her analysis makes 
depressing reading, indeed, if her diagnosis is 
correct, the vast majority of men and women of 
intelligence must be living most unhappy hives, 
dominated by the tyrannical inefficiency of modern 
hfe 

In the first part of the book, a survey 1s made of 
the conditions in modern homes the piactical 
difficulties connected with runnmg homes in a 
world where science, while having revolutionised 
commerce, transport, production, and amusements, 
has scarcely, if at all, penetrated to the individual 
household , the unfitness of most men and women, 
by reason of their upbringing and incomplete educa- 
tion, for happy marriage and intelligent parenthood, 
the traditional shroud of mystery surrounding child- 
bearing, which prevents any but themost determined 
of women from obtaiming the knowledge necessary 
to produce children without undue physical and 
mental injury to themselves and to their offspring , 
the economie and social influences which m so many 
cases relegate the child-bearmg woman to a life 
entirely devoid of mental activities, with consequent 
harm to herself, the children, and conjugal rela- 
tions 

In the author's opinion, the most important ~ 
factors determining the present decline in birth- 
rate in the professional classes are the prevalence 
of the idea that from the womb to the school door 
the needs of the child must be supphed within the 
family as a umt, the fact that, in so many cases, 
women determmed to bear children have to pay the 
price of exile from professional fields, while women 
determined on a professional hfe-work have to pay 
the price of sterthty If the provision of healthy 
and intelhgent children 1s regarded as one of the 
most important services that any man or woman 
can render the community—and by a large seo- 
tion of our generation 16 1s so regaided—then 
this penahsation of parenthood requires explana- 
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tion, especially since this obstructive attitude 1s 
directed particularly against those women who, 
by reason of sound physique, tramed mtelligence, 
and high ideals, are undemably best fitted for 
maternity 

The author maintains that, mstead of adapting 
the biological needs of the race to professional regu- 
lations, ıt might be possible to adapt professional 
regulations to biological needs Accordingly, a 
scheme ıs outlined ın the second half of the book 
for arresting the decline of birth-rate among pro- 
fessional workers, taking due account of the factors 
at present predisposing to failure, whereby ser- 
vices would be provided by a co-operative organ- 
isation to deal with all phases of child-reazing 
Great stress 1s laid on the necessity for easily avail- 
able, up-to-date medical supervision for the child 
from the moment of conception until 1t reaches 
school age 

The book suffers from diffuseness, repetition, and, 
above all, from irritating mannerisms and a certain 
immaturity of style reminiscent of the college de- 
bating society But 1t is an illuminating account 
of the difficulties encountered by women attempt- 
ing to conduct their parenthood im a sane and un- 
sentimental way, and 1s a strong indictment of the 
progress of medical knowledge and availability of 
that knowledge on all matters concerned with 
pregnancy and child-rearmg The problems are 
difficult of solution and there 1s urgent need for 
organised research ın this, as yet, almost virgin field 
But the author justly remarks ‘ No one can 
visualise the splendour of man’s material achieve- 
ments without wondering why for so long the human 


race has neglected its own needs ” 
M A 


The Wry-mouthed Feather-stars. 


Smithsoman Institution  Umted States Natonal 
Museum Bulletm 82 A Monograph of the 
Hauistung Crinoids By Austin Hobart Clark 
Vol 1 The Comatuhds Part 3 Super-family 
Comasterrda Pp vu+816+82plates (Washing- 
ton, DC Government Printing Office, 1931 ) 
2 dollars 


T is ten years since the second part of this elabo- 
rate monograph was published, but, consider- 
ing the enormous amount of detail here assembled 
after personal checking by the author, one cannot 
complain of undue delay 
The unstalked crinoids herein discussed are those 
with the anus 1n the centre of the oral face and with 
the mouth consequently excentric Though all are 
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included ın a single family Comasteridze (formerly 
Actinometride), they are here placed in a super- 
family Comastenda The object of this conception, 
which we owe to Gislén, 1s to contrast them with 
the super-famihes Tropiometrida and Manametrida, 
which with the Comasterida make up the curiously 
named Oligophreata, one of the two sub-orders of 
the Comatulida The Comasteride again are sub- 
divided into three sub-famihes—Capillasterinz, 
Comactinine, and Comasterine, and these between 
them cover nineteen genera As moderately 
familiar examples we may mention Comaster itself, 
based by L Agassiz on Comatula multvradiata 
Lamarck, a species that has given occasion for much 
controversy , and Comatula Lamarck, with geno- 
type C solaris, of which Actsnometra Muller and its 
genotype A wnperialis are respectively synonyms 
These two species exemplify in intensified degree 
that variability which renders the identification of 
all these anmmals a task of perplexing difficulty, 
enhanced in practice by the mutilation of most 
available specimens Those confronted with the 
problem will be grateful to Dr Clark for his careful 
diagnoses and elaborate keys, which, as he says, 
should be followed very closely and literally 

The more general worker will value the introduc- 
tion, which traces the development of the scheme 
of classification adopted 1n the present monograph 
To that development the largest contributor has 
been Dr Clark himself in a long series of papers, 
of which summaries are here given Other writers, 
especially T Gislén, aie also mentioned — Besides 
this, the synonymies and references to hteratuie 
at the head of each classificatory division give a 
brief précis of nearly every work cited In view of 
these remarkably complete and detailed references, 
1b is not easy to understand why on pp 76 and 81 
Dr Clark assigns the establishment of the family 
Actinometridz to himself in 1907 That family, 
with Atelecrinide and Thaumatocrinids, was 
already defined ın the Echinoderm volume of 
“ A Treatise on Zoology ", edited by Lankester 
ın 1900 

The numerous photographs of specimens 1e- 
produced ın half-tone on 82 plates (back to back) 
add. to the appearance and weight of the volume 
and make one marvel the more at 1ts remarkably 
low price It may, however, be doubted whether 
they are so useful for purposes of identification as 
the outline drawings of special structures used in 
previous volumes There 1s an index to systematic 
names, but a complete index to vol 11s promised for 
part 5 We wish Dr Clark health and strength to 
complete his great work F A BATHER 
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A Survey of Television. 


(1) Telemsion To-day and To-morrow By Sydney 
A Moseley and H J Barton Chapple Pp 
xxi +130 +47 plates (London Sir Isaac Pit- 
man and Sons, Ltd , 1930) 7s 6d net 

(2) ABC of Television, or Seewg by Radio a 
Complete and Comprehenswe Treatise dealing with 
the Theory, Construction and Operation of Tele- 
photographic and Television Transmitters and 
Recewers, written especially for Home Exper- 
menters, Radio Fans and Students By Raymond 
Francis Yates Pp vmu +210 +13 plates  (Lon- 
don Chapman and Hall, Ltd , 1929) 10s 6d 
net - 

(3) Televwsvon Present Methods of Picture Trans- 
mission By Dr H Horton Sheldon and Edgar 
Norman Grisewood Second printing Pp x+ 
194 (London The Library Press, Ltd , 1930 ) 
10s 6d net 


HESE three books together furmsh a useful 
survey of television up to 1930 There have 
doubtless been subsequent developments It may 
be convenient to deal first with the work by S A 
Moseley and H J Barton Chapple This consists 
of a review of the work of J L Baird, who furnishes 
a foreword ‘The other two volumes, which are of 
American. origin, are of a more general character 
(1) Mr Moseley and Mr Chapple deal with what 
1s usually regarded as the real process of television, 
that 1s, the conveyance to a distance of a picture of 
something actually occurring at that instant, which 
may include moving objects ‘The wneless trans- 
mission of drawings, photographs, signatures, etc , 
by a graphic process that 1s far from mstantaneous 
1s really a different problem, though naturally also 
of great scientific interest Mr Bard’s foreword 
refers to the difficulties ın securing facilities for 
broadcasting and the limitations imposed by the 
narrow waveband available, which at present leads 
to images being restricted to simple scenes He 
contends, however, that the number of pictures 
sent per second (about 124 on his systems) need 
not be nearly so great as 1n cinematography 
The “ History of Television ", which forms the 
first chapter to this work, makes references to the 
early pioneering work of Nipkow (1884), and to the 
transmission of silhouettes by Jenkins (1925) , but 
regards the demonstration by Mr Baird, described in 
NATURE of July 3, 1926, and quoted by the authors, 
as the first 1nstance of the wireless transmission of 
real ımages In subsequent chapters the details of 
the apparatus are explained It ıs shown how the 
object ıs illuminated by imtermittent light, the 
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reflection of which excites changing currents in a 
photoelectric cell, how such currents are trans- 
mitted, magnified, and ultimately operate at the 
receiving end a neon lamp, which reacts instant- 
aneously to each change in current, and how 
scanning discs at the transmitting end and care- 
fully synchionised complementary discs at the 
receiving end serve to produce the illusion of an 
actual image The process, ın this and other 
systems of television, 1s equivalent to selecting and 
conveying each element in a picture m turn, but 
with such rapidity that an apparently complete 
picture 18 presented The reproduced pictures, thus 
formed by a series of luminous lines, are certainly 
recognisable portraits The authors suggest that 
the equipment 1s relatively simple and within the 
scope of the amateur Efficient results, however, 
obviously demand technical skill, and. perfect syn- 
chronisation at the transmitting and receiving ends 
demands great care 

The concluding chapters are concerned with 
subsidiary recent developments, im themselves 
highly genious and interesting, but presumably 
requiring greater perfecting of the main process 
before they can be apphed ın practice We have, 
for example, ‘ phonovision ', a process involving 
the reproduction on a gramophone record of rhyth- 
mieal sounds, corresponding to the changes in the 
photoelectric current, which are thus stored, and 
can be released at any time 1n order to repeat a 
television image ‘The authors also discuss the 
possibilities of colour and stereoscopic effects The 
former involves two scanning discs and two sources 
of light, one of neon gas furnishing red light, the 
other a combination of helium and mercury vapour, 
furnishing yellow, green, and blue Stereoscopic 
effects would require two identical but distinct 
sources and duplicate spirals on the scanning disc 
permitting ‘double exploration’ Of considerable 
interest also 1s the * Noctovisor ’ apparatus, which 
consists essentially of a television transmitter and 
receiver coupled together but adapted to respond 
to infra-red rays It 1s claimed that with such an 
apparatus a mariner could detect the presence of 
a distant source of light, even though completely 
shrouded by fog 

(2) "The ABC of Television”, by Mr R F 
Yates, 1s conceived on somewhat broader hnes <A 
chapter ıs devoted to “ telegraphing pictures ” 
Prior to this there 1s a review of existing tele- 
vision systems, which includes a useful explanatory 
diagram showing the details of transmitting and 
receiving ends The experiments made in the Bell 
Telephone Laboratories are described in detail, one 
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interesting feature bemg the use of a neon tube 
image-forming grid with no less than 2500 inde- 
pendent electrodes Other experiments mentioned 
are those of Max Diekmann (based on the move- 
ment of cathode rays) n Germany and Belin and 
Holweck in France Subsequent chapters deal 
with photoelectric cells, amplification, the neon 
lamp, the problem of scanning, synchronisation, ete 

(3) Dr Sheldon and Mr Grisewood, in their 
historical survey, deal mainly with the conveyance 
of pictures by telegraph and devote only a small 
space to television proper Subsequent chapters 
deal with optical systems and the eye, electro- 
magnetic waves, selenium and photoelectric cells, 
glow-lamps and telephotography In Chapter xu 
and subsequent chapters, there 1s to be found what 
is perhaps the best review of various systems of 
television occurring ın these volumes The Baird, 
Bell, Jenkins, and Alexanderson systems are dealt 
with successively 

One cannot escape the feeling that the moving 
mechanism imposed by all these systems does not 
represent a final solution A final chapter points 
out, however, that the technical difficulties of 
television, great as they are, may be surpassed by 
those involved 1n a general process of broadcasting 
Had television arrived before the era of audible 
wireless, the use of the somewhat broad range of 
wave-lengths necessary for good reception would 
have presented little difficulty , to-day, possible 
interference with the existing wireless broadcasting 
systems all over the world has to be considered 


Universities of the British Empire. 


The Yearbook of the Umwerswaes of the Empire, 1931 
Edited by Sir H Frank Heath Published for 
the Universities Bureau of the British Empire. 
Pp xm-917 (London G. Bell and Sons, 
Ltd , 1931) 15s net 


HIS annual, first published 1n 1914, 1s primarily 

a conspectus of the staffs, organisation, and 

activities of universities, the numerous colleges con- 

nected with them, and a few other, unattached, 

colleges situated in various parts of the British 
Empire, as follows 


Universities DRE Ded 
England ll 4 
Wales 1 
Seotland 4 
Ireland 3 
Canada 2] 
Newfoundland 1 
West Indies ! 1 
Australia 6 
New Zealand 1 
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Universities Se 
South Africa 5 
Maunitius ? I 
Malta 1 
Palestine ? l 
India 18 
Ceylon 4 2 
Singapore 5 2 
Hong Kong I . 


1 Imperial College of Tropical Agriculture, Trinidad 

2 College of Agriculture 

3 Mandated Territory The Hebrew University, Jerusalem 

4 Medical College and University College, Colombo 

5 King Edward VII Medical College and Raffles College 
From the calendar of each of these mstitutions 
have been selected such items of information as 
are likely to prove of interest to the membeis of 
other universities, schoolmasters, persons éngaged 
m scientific researches, government departments, 
clubs, and the general public A directory of the 
officers and members of the staff of each university 
is followed by information as to its constitution, 
equipment, residential accommodation, courses of 
mstruction, fees, scholarships open to graduates, 
extra-mural work, publications, etc , and asummary 
of events of outstanding interest which occurred 
during the past academic year, with statistics of 
the number of students 1n attendance and degrees, 
diplomas, etc , conferred In the staff directories 
the names are grouped under subject headings and 
an additional indication 18 thus afforded of the scope 
of the instruction offered An alphabetical mdex 
at the end of the volume contains upwards of 
12,000 names 

In chapters introductory to the sections dealing 
with the universities of Great Britain and Ireland, 
of Canada, of Australia, of South Africa, and of 
India, respectively, are given summaries of infor- 
mation regarding the history, regulations, and 
practice, but not reviews of the academic year 
The ‘Canadian chapter has been largely rewritten 
for this year’s issue by Dr Stanley Mackenzie, of 
Dalhousie University, and now gives British readers 
a clearer idea of a series of developments of extra- 
ordinary interest The Canadian universities are 
kept ın touch with one another by annual con- 
ferences, the fourteenth of which was held 1n May 
1930 at Toronto, and by co-operation with a 
National Council of Education which organises 
triennial conferences, the next of which will be 1n 
Toronto n 1932 The Austrahan universities, like 
the Canadian, hold conferences, which are arranged 
by a Standing Advisory Committee established 
im 1920 Similarly, m South Africa, since 1923, 
representatives of the universities and university 
colleges have met from time to time to discuss 
matters of common interest These universities, 
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moreover, have statutory powers to make joint 
regulations regarding matriculation, professional 
examinations, ete The Indian universities set up 
in 1924 an Inter-University Board which meets 
annually it has published a handbook of Indian 
universities The question suggests 1tself whether 
16 would not be worth while, with the help of these 
various co-ordinating organisations, to add to the 
introductory chapters annual reviews of the past 
academic year 

Appendices, extending to 170 pages, include 
summaries of the conditions governing admission, 
in Great Britain and Ireland, to the universities 
and to the medical and other professions and 
careers for which university studies are a fitting 
preparation, hsts of open post-graduate scholar- 
ships, fellowships, etc, both British and foreign, 
and lists of centres of scientific research and in- 
formation in the Empire, whether connected with 
universities or not, to which independent research 
workers are admitted These lists have been 
greatly extended and rearranged and, of course, 
brought up to date The aids open to British 
students in Great Britam and Ireland have now 
been arranged by grouping under subjects of study 
instead of under the names of the institutions 
offering the aid This has not been done imn the 
case of the Dominions and foreign countries, be- 
cause the number available was too small Any- 
one desiring to discover the relative amounts of 
provision of this kind made by universities, govern- 
ments, scientific societies, or other bodies, can easily 
collect the information by using the general index 

The centres of scientific information in Great 
Britain. are grouped under the four heads—botany 
and agriculture, industrial, pure science, and 
medical , the centres of research under these heads 
and forestry, fisheries and. tides, and meteorology 
The list of centres of research and information in 
the Dominions, India, and the Colonies ıs much 
fuller than before 

The extent and variety of the ground covered ın 
the “Yearbook”, especially the appendices, are such 
that the labour expended on ıt would be to a large 
extent wasted unless it were furnished with an 
adequate generalindex This matter has evidently 
received the attention ıt deserves In connexion 
with the indexing of the names of staff and officials, 
the treatment with any land of umformity of the 
Indian, Burmese, and other Oriental names presents 
extraordinary difficulties which the editor seems to 
have grappled with successfully 

Glancing through the summaries of events of the 
past year, one sees many significant 1tems Among 
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the lists of benefactions one finds numerous gifts 
from American philanthropic foundations asso- 
ciated with the names Carnegie and Rockefeller 
The beneficiaries include, naturally, many of the 
Canadian universities, eight of which participate 1n 
the benefits of the pension scheme of the Carnegie 
Foundation for the Advancement of Teaching, and 
the Universities of London, Cambridge, Durham 
(Armstrong College), Tasmania, Otago (New Zea- 
land), and the Witwatersrand and University 
colleges at Exeter and Christchurch (N Z ) 

The 1931 “ Yearbook" wil have more than 
ordinary 1mportance by reason of the fact that the 
fourth Congress of the Universities of the Empire 
1$ to be held this year, July 7-10, at Edinburgh 
The previous congresses were held 1n 1912 (London), 
1921 (Oxford), and 1926 (Cambridge) 


Our Bookshelf. 
The Psychology of Clothes By Dr J C Flugel 
(The International Psycho-Analyti1cal labrary, 


No 18) Pp 257-17 plates (London Tho 
Hogarth Press, 1930) 21s 


Booxs which deal with dress from any but the 
historical pomt of view aie only too few, and it 
is therefore refreshing to meet with a new one 
Dr Flugel's “ Psychology of Clothes ” should be 
read by everyone who takes an mterest m modern 
garb, for 1t contains a wealth of facts and theories 
bearing on 1ts origin, its effects, and its future 

To the widespread belef that clothes originated 
to enhance the attractiveness of the wearer, the 
author adds another, that they were intended to 
direct attention to the sexual organs He further 
contends that garments may actually represent 
these, but his examples do not seem to be very con- 
vincing To-day he finds the essential opposition 
between the motives of decoration and modesty 
to be the most fundamental fact ın the whole 
psychology of clothing 

In the chapter on “ Individual Differences 7, Dr 
Flugel recognises a number of types, among them 
those who hike to feel their skin uncovered and their 
muscles unhampered Of these, some never get 
resigned to dress Then there are unemotional 
individuals whose feelings fuse clothes and body 
into an harmonious whole 

One of the most striking matters touched upon 
under the headmg of “Sex Differences " is the 
“great masculine renunciation ", or sudden re. 
duction 1n male decorativeness at the end of the 


eighteenth century, which i6 1s claimed was oon.-— 


nected with the French Revolution 

In discussing the “Why of Fashion 7, 1b 18 ex- 
plamed that the higher classes, when their sartorial 
distinctions are gradually appropriated by the 
lower, seeing that sumptuary laws seldom prove 
effective, adopt a different dress in order to re- 
establish ther signs of superiority In our days 
of levelling up, however, we are inchned to look for 
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commercial influences behind the scenes, which 
result in mistress and maid both wearmg—shall 
we say '—' Russian boots ' 

Dr Flugel dwells ın detail on other matters con- 
nected with fashion, and devotes a chapter to the 
“ Evolution of Garments ", a subject to which Sir 
George Darwin first directed attention 


W MW 


Principles of Soil Technology By Prof Paul Emer- 
son Pp xv+402 (New York The Macmillan 
Co, 1930) 14s net 


THE success in the arrangement and presentation 
of the subject matter in this book 1s the result of 
long teaching experience bythe author This branch 
of agricultural science has progressed rapidly in 
recent years, and it 1s essential, therefore, that the 
establishment and development of the fundamental 
principles involved should be clearly understood 
by the student 

The four sections of this book are (1) soil genesis, 
morphology, and classification, (2) soil physics, (3) 
soul chemistry, (4) soil biology In the first section 
the author stresses mghtly the importance of 
studying the soi ın situ Readers will appreci- 
ate the defimtions and explanations that are 
given of the many less familar terms used in 
soil classification and morphology, together with a 
description of the soil areas of the United States 
The presentation of soi physics to a student, 
without entailing the use of an advanced treatise 
on mathematics, 1s a difficult task The author 
has, however, succeeded, and conveys to the reader 
the essential principles and the results of recent 
work on sou structure, air, and water movement, 
and their effects on plant growth Equally well 
treated 1s the section on soil chemistry, where the 
mechanism of base exchange 1s explained, as well 
as the source and utihsation of plant nutrients 
It should be pointed out, however, that a wrong 
impression of the salts of ortho-phosphoric acid 
1$ given on p 242 All secondary and tertiary 
phosphates are not water insoluble, nor is the use 
of the deseriptive terms, acid soluble and 1nsoluble, 
for these, very fortunate Both forms, if we con- 
sider the case of calerum only, are soluble ın dilute 
weak acids 

Apart from this, the book ıs very well written 
It contains, 1n addition to the sections already men- 
tioned, a very useful glossaiy of terms, numerous 
tables, graphs, diagrams, and maps of the United 
States 

The excellent printing and binding make reading 
a pleasure, the price ıs low, and the references to 
the hterature will be useful to post-graduate workers 


Elementary Biology for Matriculation and Alhed 
Examanatons By Mary E Phillips and Lucy 
E Cox Pp xiv+480 (London University 
of London Press, Ltd , 1931) 7s 6d 


Now that biology has been introduced by all 
examination boards of England and Wales for the 
school certificate, as well as 1n many cases for the 
matriculation examinations, we may expect an out- 
c1op of British text-books 1n a field which hitherto 
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has been largely 1n the hands of American authors 
The book under consideration 1s one of the first 
of the new series to enter the lists, and though 
primarily designed for matriculation examinations, 
its authors express the hope that ıt ' may also 
prove useful ın those schools m which biology 1s 
studied as a cultural subject”. And why not ? 
It is attractively written, well printed, and copi- 
ously illustrated No pains have been spared to 
render into assimilable form the subject matter, 
which is marshalled into five well-balanced sections 
Thus (l) Simple living forms of increasing com- 
plexity , (2) external morphology and mode of hfe 
of some members of the chief classes of animals , 
(3) general morphology and physiology of the 
mammal, (4) general morphology and physiology 
of the flowermg plant, (5) the soil, bacte1a, 
parasites and saprophytes, distinction and mter- 
relation between plants and animals 

With discrimination, the practical work 1s sifted 
from the text and collected at the end of each 
chapter The 282 illustrations cover a wide range 
of subjects , a very large proportion of them have 
an accuracy of finish which 1s not always associated 
with elementary text-books There 1s no chapter 
on evolution, but the outlook of the authors is 
quite clear from their all too short “ Introductory ", 
while only the dullest reader could fail to be stimu- 
lated. to think on evolutionary hnes, by many 
remarks in the text 


A Handbook of Physics Measurements By Ervin S 
Ferry, ın collaboration with O W Silvey, G W 
Sherman, Jr, D C Duncan and R B Abbott 
Vol 2  Vabratory Motion, Sound, Heat, Elec- 
ticity and Magnetism Third edition Pp 
x1+277 (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1929 ) 
12s 6d net 


Tms book ıs devoted to measurements ın vibratory 
motion, sound, heat, electricity and magnetism 
Practical details are preceded by a theoretical 
treatment which should enable the student to 
understand what he is doing ‘The considerable 
space allocated to the theory of damped vibrations 
and the logarithmic decrement 1s welcome in view 
of their umportance 1n relation to alternating cui- 
rents, though in this connexion 16 1s a pity that the 
theory of forced vibrations has not been included 


A Junior Course of Practical Zoology By the late 
Dr A Milnes Marshall and the late Dr C 
Herbert Hurst Eleventh edition, revised by 
H G Newth Pp xlm+519 (London John 
Murray, 1930) 12s net 


Nor many scientific text-books first published in 
1887 have still a demand ın the laboratories of 
to-day, at least 1n anything like their original form 

In preparing the eleventh edition, Mr Newth was 
probably well advised not to introduce physiology, 
which would, as he says, “ have added greatly to its 
bulk, and the result could only have been a hybrid 
of very doubtful viability” — In xts present form, the 


| book is likely to retain 1ts position as the standard 


work on animal morphology for junior students 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opmmions expressed by his correspondents Nether 
can he undertake to return, nor to correspond with 
the writers of, rejected. manuscripts intended for this 
or any other part of NATURE No notice 4s taken 
of anonymous communications ] 


The Action of a Crystal as a Two-Dimensional 
Lattice 1n Diffracting Electrons. 


Krxucui' first described examples of electron dif- 
fraction in which a crystal appeared to behave as a 
two-dimensional or cross-grating Very thin sheets 
of mica give an equilateral net-like pattern of diffracted 
beams on the photographic plate (the N pattern), as 
if the only conditions for interference were those 
required by the lattice-net of the mica cleavage plane 
Kikuchi further showed that, with mereasmg thick- 
ness of the mica, some spots are enhanced and others 
weakened until what he termed the L pattern 1s 
obtained The selection of the enhanced spots was 
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accounted for satisfactorily by the operation of the 
third condition. for interference, which depends on the 
regular repetition of the crystal structure im successive 
planes The L pattern, 1n other words, is explamed 
by diffraction at a three-dimensional lattice, m the 
manner familiar in the case of X-rays 

Lmnik ? obtamed patterns somewhat like Kikuchi’s 
N pattern, with copper Ka rays and mica which had 
been heated He suggested that they were due to a 
breaking up of the mica mto sheets so thin that each 
acted as an mdependent two-dimensional grating 
W L Bragg put forward an alternative explanation 3 
that Linnik's effect was due to a shght distortion of 
the mica, which might be deseribed as a random 
orientation of the normal to the cleavage plane over 
a small range It was suggested that a simular 
explanation might account for Kikuchr's N pattern 

Certam experiments on electron diffraction by very 
small crystals made by one of us (F K ) seem to show 
very clearly, however, the disappearance of the third 
condition for mterference, namely, that depending on 
the repeat of the crystal pattern ın the direction of 
the meident beam It is interesting to examme how 
thm a crystal must be for this condition to become 
moperative 

Let a row of n scattering points with spacing a be 
parallel to the meident rays, as m Fig 1 (b) The 
intensity of radiation scattered in a direction Q is 
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proportional to sm? ny/sm? y where y = 7a (1 -cos $)/A 
This curve ıs plotted m Fig 1 (a) for the case where 
A=005 A, n=10,a=10 A (thickness of crystal 
t=na=100A) Its interesting feature ıs the breadth 
of the central maximum, which is nearly 4° (29,— 
^/8Xt) For all directions within this range, the 
whole row acts as a single diffracting unit and gives a 
strong resultant effect * 

In actual cases of electron diffraction by a small 
crystal, the wave-length ıs so short (0 05 A for 60,000 
volts, as compared with 154 A for copper Ka) that 
many diffracted beams appear at angles well within this 
range The crystal m a fixed orientation can there- 
fore give simultaneously a complete series of cross- 
spectra, for the crystal may be considered as a cross- 
grating of these rows, each of which acts as a single 
unit For example, in the case considered above, if 
the crystal also had spacmgs of 10 A at nght angles 
to the beam, the cross-spectra would be 17’ apart 
and more than one hundred would appear withm 
the central maximum The difference between the 
patterns of X-ray diffraction and electron diffraction 
1S apparent, 16 1s not merely one 
of angular scale For the row to 
act as a unit, 1t 1s necessary that 
t(l-cos ¢)=t¢2/2< When ¢ 1s 
small, ¢¢7/2 ıs a small quantity of 
the second order, and the condition 
is readily satisfied for directions of 
electron diffraction and crystals of 
the order of 100 A in thickness 
In the case of X-rays, the ‘ cross- 
grating’ spectra fall outside the 
central maximum when the crystal 
ıs more than one or two atomic 
planes thick, and we have the 
familar effect that only one dif- 
fracted beam ıs formed at a time, 
and that only appeais when the 
crystal ıs correctly oriented 

We may picture electron dif- 
fraction by a small crystal as 
follows Whenever the crystal is 
so oriented that a zone axis (row 
of scattermg pomts) is approxi- 
mately parallel to the madent 
beam, & complete cross-spectrum 
flashes out The cross-grating 1s the projection of the 
crystal on a plane at right angles to the zone Such 
an orientation 1s à very special case More generally. 
when the crystal 1s so oriented that a set of planes 
is nearly parallel to the rays, the crystal acts as a 
hne-gratwg and forms several orders simultaneously 
on either side of the central beam 

Both cases are shown m Fig 2 A powder photo- 
graph, taken with a coarse powder, has spots on the 
Debye-Scherrer rings due to individual crystal grams 
These spots, ın the case of electron diffraction, mostly 
occur In pairs symmetrically placed on either side of the 
central spot Each crystal gran is obviously diffract- 
ing spectra to both sidessumultaneously The effect 1s 
very marked m powder photographs of sodium fluoride, 
where more than one order often appears on either 
side, but these photographs are difficult to reproduce 
here Fig 2 (b), which shows the same effect, 1s taken 
with crystalline matter m a collodion. film, and the 
centro-symmetry is very striking In Fig 2 (a), a 
smgle crystal chances to have a zone axis parallel to 
the beam, and the complete cross-spectrum appears 
These sheets were less than 100 A in thickness 

We were privileged to hear recently a lecture by 
Dr Eisenhut in which shdes of similar cross-grating 
spectra produced by single crystals of cadmium iodide 





* G P Thomson (“ Wave Mechanies of Free Electrons "U,D 72) refers 
to the same feature in discussing the extent of the electron wave-packet 
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and iron oxide (Fe,0,) were shown (O. Eisenhut and 
E. Knapp, I.G. Farbenindustrie Forschungs-Labora- 
torium, Oppau). 

This explanation is only partial, because the 
patterns are often more extended than any broad 
central diffraction maximum which is probable. The 
central maximum can be seen in Kikuchi's photo- 
graphs (for example, Fig. 5, loc. cit.), but the corre- 
sponding mica thickness proves to be 200 A., which is 
much smaller than Kikuchi's estimate for the sheets 
he used. In the single crystal photographs, the pattern 
is sometimes so extended as to indicate impossibly 
small crystal thicknesses. It is interesting to note, 





(a) 


FIG. 2. 


however, that theoretically a small three-dimensional 
crystal produces the effect of a two-dimensional 
grating and gives a number of diffracted electron 
beams simultaneously. Its dimensions at right angles 
to the beam can be sufficiently great to give a sharp 
cross-grating spectrum, while an equal depth in the 
direction of the beam is insufficient to bring in the 
third condition for interference. 
W. L. Brace, 
F. KIRCHNER. 
Munich, March 1931. 
! Japanese Journal of Physics, vol. 5, No, 2, 


* NATURE, 123, 604, April 20, 1929, 
* NATURE, 124, 125, July 27, 1929. 


The Velocity of Light. 


IN a recent discourse broadcast by the B.B.C., 
reference was made to my communication in NATURE 
of April 4 on the subject of the velocity of light. Two 
objections were presented to the deduction that the 
velocity of light decreases, derived from the values 
quoted ; these must have oecurred to the readers of 
my letter, so that perhaps I may be allowed to refer 
to them briefly. 

(1) The possible errors do not rule out the possi- 
bility that the values are evaluations of a constant. 
I stated this myself. Physicists, however, are apt to 
overlook the fact that possible errors are no guide 
whatever in such a case as the one occupying our 
attention. They are a mere mathematical guess as 
to the accuracy of any individual determination, and 
no more. "They leave entirely out of account the fact 
that observers, methods, apparatus, conditions, etc., 
may be different. Of course, identical results from 
different observers have more weight than if the 
observers were the same person, and similarly for the 
methods, apparatus, etc. For example. the value of 
a constant for which two different observers, working 
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with entirely different techniques, have obtained 
results such as, say, 126 + 50 and 128 + 60 respectively 
is far more likely to be in the vicinity of either value, 
and therefore far better established, than if a single 
observer had obtained, say, 102 + 4 and 152 + 6, using 
the same method and apparatus. What is true of the 
constancy is also true of any law of variation, 

(2) In my letter, I have limited myself to deter- 
minations made in the present century. This does 
not mean at all that I have rejected values obtained 
before which were acknowledged as being reliable. 
Those who quote these earlier values without having 
made a thorough investigation, such as that which was 
published in NATURE, Sept. 
17 and Oct. 22, 1927, little 
realise how they allow them- 
selves to be misled by a mere 
number alongside a name. 
The value 299,853 obtained 
by Michelson in 1882, for ex- 
ample, has been mentioned as 
disproving a decrease of the 
velocity of light, when con- 
sidered together with the four 
determinations I gave in my 
letter. The fact is overlooked 
that this determination is one 
of three, made on relatively 
short bases, and therefore 
more liable to be affected by 
systematic errors of a given 
magnitude than the values 
obtained over very long bases 
or with a technique giving 
results of an equivalent order 
of physical accuracy, such as 
that of Karolus and Mittelstaedt, in which the high 
order of frequency of interruption of the luminous 
beam compensates for the shortness of the base. These 
three values are : i 


(b) 


Michelson 1879-5 299,910 + 50 km./sec. 
Newcomb 1882-7 299,860+30 , ,, 
Michelson 1882-8 299,853+60 ,, „s 


They were obtained by two observers in close relation- 
ship, using the same method and the same experi- 
mental technique, with apparatuses which were 
similar; they constitute a set of their own, being 
the only observations made on such short bases (ex- 
cluding the pioneer experiments of Foucault, which 
are admittedly mere attempts to ascertain the possi- 
bilities of the method). Now, each of these observa- 
tions gives a result smaller than the one before! The . 
one before that of 1879-5 is Cornu-Helmert's value, 
299,990 + 200. They, therefore, demonstrate a de- 
crease of velocity, during the period which they cover ; 
at any rate, their distribution along a perfect straight 
line, which, moreover, points exactly towards Cornu- 
Helmert's value, cannot be said to be aecidental, any 
more than their agreement in giving a constant value, 
if they did so, could be said to be accidental ! 

I have treated the whole question at full length in a 
series of articles in Ciel et Terre (Bulletin de la Société 
Belge d' Astronomie, 1927-1931). In these, I establish 
the twenty-two coincidences referred to in my letter. 
There is not a single one against a decrease of velocity. 
Can this be accidental? 

Another point to be remembered is that the method 
of the revolving mirror, used by Michelson, is based 
on assumptions which, to my knowledge, have not yet 
been proved, namely, that the laws of oblique reflec- 
tion on a moving reflecting surface, having a speed 
which is small compared to that of light, are the same 
as if the surface was at rest, and that the laws of 


speed of the same order as 
if the source was at rest. 
Wm M. E. J. Guevry pe Bray. 
40 Westmount Road, 
Eltham, S.E.9, 
¿April 23. 
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Deep-Focus Earthquakes. 


rH reference to Mr. Scrase’s letter in NATURE of |- 


depths than the lo 


There is no diffieulty in explaining the recorded 
L and M of the “ International Seismolo 
$4 


8; p. 486, a few additional remarks concerning: | 


ep-foeus earthquakes may be of interest. | 
arthquakes are comparatively rare occurrences, and 
the. years 1918-1926 the late Prof. H. H. Turner 
eported only 138 in the “ International Seismological 
ummary '. 

Turners very great foeal depths, amounting in 

¿instance to 0-090 of the earth's radius below 
)ree reasons : 

(1). His depth of 0-040 for a normal earthquake 
shock is certainly faulty ; the Montana earthquake 
Of June 28, 1925, examined by Byerly, was not found 

y Turner to have an abnormally high focus, yet 


^ Jeffreys was able to show that the time-distance 


.eurve agreed with that found for the Jersey and 
"Hereford earthquakes of 1927, for which the foci 
were. less than 20 km. deep, and he furthermore 
deduced from Byerly's curve a set of corrections to 
he Zoppritz-Tumer tables that agreed with a set 
inferred by Turner from the residuals of a very large 
number. of earthquakes. 


(2) Turners estimates of focal depth: depended 
pon Knott's seismic rays, which were in turn calcu: 


lated. from: the Zóppritz-Turner tables; the known 
rrors of these tables, particularly for small epi- 
antral distances, require a revision of Turner's focal 


epths. 


T 


theorem in dynamics, the amplitude of. a 


ave generated by a deep-focus disturbance |.1 


Such ` 


ormal, had to some extent fallen under suspicion, | Teciprocal theorem argument adduced by Dr. Jeffreys 
: | and by the important method discovered by Mr. 


Serase, of the occurrence of abnormally deep foci. 
R. STONELEY. 
The University, Leeds, 
April 17. 


Opacity and Stellar Structure. 


THE emission of the nuclear y-rays from radio- 
active elements is accompanied by the photo- 
electrons emitted from the atom giving rise to the 
y-radiation. This has been described by Ellis! as 
the internal photoelectrie effect. For a long time, 


the obvious explanation has been that the y-ray is 
Sometimes absorbed by the extranuclear. electron 
Which is emitted with the energy given by the Einstein 


equation. Caleulations based on this view, made 


recently by Casimir, lead to the conclusion that 
echo s DIM REM, g | the probability of emission of the 
erucial test had not been applied to Turner's | about 1/10 to 1] 

-focus earthquakes that, i n view of a general |. 


rbed. There 


4 
. 


fore, the value f 


T : 6 x 10°, 


| directly from the 


intervening process of ‘the emission 


.| the nucleus and its absorption by t 
place. This may be called’ a ‘radiat 


| thirty times more 


t of the energy: is 
P, P 


transfer, and in fact the experim k 
in conjunction -with the- calculations - ir 
indicate that such radiationless transfers are ten. 


frequent than the radiational one: 
We now turn le ier e TEL 
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because of the interaction between the electrons, 
there 1s a finite probability for the eneigy (and 
momentum) of an electron in one part of the coire to 
pass directly to anothei election m some other part 
of the core without the intervening process of radia- 
tion taking place that 1s, in the degenerate core the 
transfer of energy mostly takes place by the radiation- 
less process and this energy 15 then converted into 
racuation 1n the non-degenerate envelope surrounding 
the core Because the energy ıs transferred by the 
radiationless process, the ‘ opacity ’ may be (as in the 
case of the radioactive atom) considerably higher 
than 1t would be if this transfer of energy took place 
in the form of radiation We may thus connect the 
discrepancy wn stellar opacity to the same cause as that 
of the internal photoelectric effect in the atom 

Another interesting point which may be mentioned 
is that of the emission of high-speed elections from 
the white dwarfs, which are almost completely de- 
generate, and hence the chances of collision for an 
escaping election are very small These high-speed 
elections wll ın some cases have energies comparable 
to the cosmic radiation In fact, ıt can be easily 
seen that due to this electron escape a black dwaif 
will lose almost all of its mass—the final state of a 
black dwarf «s a diffuse mass These considerations 
will be published elsewhere ın detail 

D S8 KOTHARI 
45 Belvoir Road, Cambuidge, 
April 19 


A Elis avery lucid account 1s given in Science Progress, April 31, 
p 615 

? Fowler, Proc Roy Soc, vol 129,p 1 

* Milne, Mon Not Roy Ast Soe, vol 91, p 4 


* Observatory, Feb 1931, p 36 





Coherent Expanded Aerogels and Jellies 


THE continuity of the liqmd permeating jellies 1s 
demonstrated by diffusion, syneresis, and ultra- 
filtration, and the fact that the liquid may be replaced 
by other liquids of very diverse character indicates 
clearly that the gel stiucture may be independent of 
the liquid in which it 1$ bathed Hitherto the attempt 
to remove the liquid by evaporation has resulted in 
shiinkage so great that the effect upon the structure 
may be profound 

Mı Charles Learned and I. with the kindly assistance 
and advice of Prof J W McBain, undertook to test 
the hypothesis that the hquid in a jelly can be 
1eplaced by a gas with little or no shrinkage Oui 
efforts have met with complete success 

The procedure that we have adopted 1s as follows 
The jelly is first formed in a suitable liquid in dilute 
form ‘The liquid ıs then replaced by another which 
does not dissolve the structure and has a 1easonably 
low critical temperature Alcohol has proved quite 
satisfactory for most of the inorganic gels, ether has 
advantages in the case of easily reduced substances, 
and propane was used foi all of the organic jellies 
In making the replacement, ıb 1s necessary that each 
hquid used be completely miscible with both that 
which precedes and that which follows ıt For 
example, water may be 1eplaced by alcohol and then 
by ether Mere evaporation would inevitably cause 
shimkage However, the Jelly 1s placed in a closed 
autoclave with an excess of hquid and the temperature 
is raised above the critical temperature of the liquid, 
while the pressure is maintaimed at all times at or 
above the vapour pressure, so that no evaporation of 
liquid can occur and consequently no eontiaction of 
the gel can be brought about by capillary forces at 
its surface 

When the critical temperature 1s passed, the hquid 
has been converted duectly mto a permanent gas 


No 3211, Vor 127] 


NATURE 


me M ——— M — — 


741 


without discontinuity The jelly has had no way of 
‘knowing’ that the hquid within its meshes has 
become a gas All that remains 1s to allow the gas 
to escape, and there ıs left behind a coherent aerogel 
of unchanged volume 

Silica aerogel with a density so low as 0 1 15 very 
easy to prepare, and we have prepared some with a 
density of only 002 The silica aerogels aie highly 
opalescent, although quite transparent , they display 
a glassy fracture and small pieces emit a metallic ring 
when dropped 

So fai, we have prepared silica, alumina, nickel 
taitarate, stannic oxide, tungstie oxide, gelatine, 
agar, nitrocellulose, cellulose, and egg albumin aerogels 
and see no reason why this list may not be extended 
indefinitely Apart from the scientific significance 
of these observations, the new physical properties 
developed in the materials are of unusual interest 


S S KISTLER 


College of the Pacific, Stockton, and 
Stanford University, California, 
Apuil 8 





Two Modifications of Liquid Nitrobenzene 


THE changes of dielectiic constant and density of 
liquid nitrobenzene with temperature, studied by one 
of us (J M ) and deseribed in communications to 
NATURE, suggest that at 9 5? the hquid undergoes an 
energy transformation analogous to that found fo: 
hqud helium by M Wolfke and W H Keesom,! and 
for liquid ethyl ether by M Wolfke and J Mazu 2 

To confirm this supposition we have made a study 
of the heating curve of carefully chemically purified 
nitrobenzene — Nit10benzene cooled to a temperature 
lower than the point in question (6? C ) was contained 
m a Dewar vessel provided with a mickel-plated 





Fie 1 


refiigerator We have studied the change with time 
on gradually increasing the temperature of mtio- 
benzene which was isolated from all exteinal dis- 
turbances 

The platinum iesistance thermometer, calibrated 
with the aid of the standard thermometer of the 
Cryogenic Laboratory at Leyden, was used as a stirrer 

The expeimnents were repeated three tunes and 
they show that at 9 5? there is a distinct slowing down 
of the 1ate of change of temperature (see the part A B 
of thecuive, Fig 1) The paitsof the curve above and 
below the point 9 5? are parallel straight lines, which 


v2 


142 


shows that the specific heat of nitrobenzene does not 
undergo a change at 9 5° 

This phenomenon 1s a third case of appearance of a 
transformation point for two different modifications 
of a hquid M WOLFKE 

' J MAZUR 
Physical Laboratory, 
Technical Institute, Warsaw, April 4 
! Comm Leiden, 1900 


: E aT 126, 684, Nov 1, 1930, CR Ser Soc Polon de Physique, 
, 3, 1931 





Adsorption of Hydrogen on Charcoal. 


IN connexion with the recent development of the 
theory of activation of adsorption processes by H S 
Taylor (J A C S , 53, 578, 1931), 1$ may be interest- 
mg to note that a * Norite' charcoal, which adsorbed 
practically no hydrogen at room temperatures, ad- 
sorbs hydrogen at increasing rates as the tempera- 
ture 1s raised Thus, when 117 cc hydrogen were 
admitted to the charcoal at 395° C , the pressure fell 
from 0 514 em to 0 076 cm after 9 hours, about lec 
of gas being adsorbed At 340°C, with an admission 
of 119 ec, the pressure only fell from 0 572 cm to 
0 251 cm in a similar period, showmg a much smaller 
and slower adsorption of hydrogen than at 395° C 
At temperatures below 200? C the rate of adsorption 
1s too slow to be measurable F E T KINGMAN 

Department of Physical Chemistry, 

University of Bristol 





The Wall of the Cotton Hair 


MEASUREMENTS of the dimensions of cross-sections 
of cotton hairs have been obtained by us at Giza, in 
some preliminary studies for technological purposes, 
of different pure lines of Egyptian cotton On plot- 
ting correlation diagrams between the thickness of 
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The nomograph lines drawn on this diagram are 
self-explanatory, excepting perhaps those of equal 
cell diameter, which are the result of the fact that a 
fully thickened hair cannot collapse at all, so that its 
ribbon width is identical with the cell diameter, 
contrariwise, a very thin-walled hair collapsed until 
its nbbon width ıs almost equal to half the circumfer- 
ence of the cell1 Strictly speaking, these lines should 
not be straight , also there are small sources of error 
in measuring the ribbon width of very thin-walled 
hairs, but we can disregard these minutie for the 
present purpose 

The outstanding feature 1s that the correlation axis 
tends to follow the curved lines of equal cross-sectional 
area Otherwise stated, the volume of cellulose- 
forming material which enters each cell would be 
approximately constant if the cells were of equal 
length A strong cross-checking observation has 
been formerly recorded by one of us ? in the fact that 
variations of wall-thickness during the whole fruiting 
season are not of linear dimensions, although the 
quantity measured is a linear one, but they are 
definitely of square dimensions, that 1s, areas This 
result 1s, however, not simply a matter of volume of 
cellulose, because the hair-weight per centimetre 1s 
known to be nearly constant for all lengths of hair? 
so that we cannot describe the wall-thickness as bemg 
conditioned by the area of primary wall surface which 
has to be covered, in spite of the fact that 1t 1s so con- 
ditioned by the perimeter of the tube — This curious 
discrepancy may help to illuminate the mechanism 
of cellulose deposition 4 

Actually the diagram shows that in the cells of 
larger diameter the wall 1s even rather thinner than a 
strict adherence to constant area would suggest, the 
curvilinear correlation axis (not drawn) crosses the 
79 u? line 

A pioblem of the cell wall as yet unsolved 1s 
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the cell wall and the ' ribbon width’ (the maximum 
diameter of the collapsed cell tube) we have detected 
several facts which are of exceptional interest to plant 
physiology as well as to technology A characteristic 
diagram 1s here reproduced (Fig 1) 
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whether thin walls have the normal number of growth- 
rings, or whether they are thin because only a few 
growth-rmgs have been deposited The form of the 
lower boundary of the group of dots (bounded as 1t 1s 
by the 28 a? hne) strongly suggests that every one of 
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the two hundred cells measured has undergone the full 
sequence of growth-ring deposition , otherwise there 
should be thin walls among the small-diameter hairs 
The form of the upper boundary, showing that a 
lumen the radius of which 1s about one-fifth of the cell 
radius 1s normally left unfilled, 1s of physical interest, 
as will be seen presently 
A result of technological importance, both to 
cotton-spinner and cotton-grower, relates to the 
question of ‘nep’? These hairs (which have walls so 
thin that they easily roll up into tangled bundles 
during their passage through the machines) are seen 
in this diagram to be predominant ın the cells of big 
diameter, and to be absent among small diameter 
cells Formerly one had imagined that they would 
be found in all diameters 
Lastly, we would point out that care should be taken 
in translating such data as these, drawn from the dead 
dry hair, into terms of growth and development We 
have found that the frequency diagram of cell diameter 
undergoes remarkable modifications according to the 
condition of the hairs when measured Living hairs 
measured from the green boll are much larger than 
the dead hairs, and these again are much larger than 
hairs swollen" with caustic soda to restore them to 
eylindricality, in Harland's method » But, whereas 
the shape of the frequency distribution 1s unchanged 
between the living hair and the soda-treated hairs, 
the case 1s quite otherwise with the dry dead hairs, 
these have a far more compact distribution, and we 
have verified by direct search through our material 
that the thick-walled small hairs actually enlarge 
their diameter when the irreversible loss of water 
takes place at death , their centre is ın compression 
when alive, presumably through convergence of the 
space-lattice columns of the fibrils towards the centre 
This inference 1s cross-checked by Slater’s unpublished 
observation, that the core of a cylindrical hair ıs more 
rigid than its periphery In the thin-walled hairs, the 
removal of the water lost irreversibly after death 
allows the periphery to contract, the outer growth- 
rings, primary wall, and cuticle are thus in a state of 
tension, which accounts for the fact that most cross- 
sections of the dead cell have a crumpled appearance, 
unless the wall 1s more than half a radius m thickness 
On softening with caustic soda, this tension relieves 
itself and the diameter decreases still further, even in 
the thick-walled small hairs 
It ıs remarkable that the physical properties of the 
cellulose wall should result in presenting to the cotton- 
spinner a much more uniform product than 1s pro- 
duced on the plant, even though the plant has already 
done its best for him by making hairs of fairly uniform 
weight out of cells the diameter of which varies greatly 
Thus, ın the present diagram, the range of cell 
diameter from 5 to 19 microns (x) might be expected 
to entail a range of cross-sectional area from 25 to 361 
(being the squares of these diameters), whereas the 
actual area range 1s only from 25 „2 to 220 u? 
C. H Brown 
ABD EL GHAFFAR SELIM. 
W LAWRENCE BALLS 
Ministry of Agriculture, 
Botanical and Plant Breeding Section, 
Giza, Mar 22 


1W L Balls, "Development and Properties of Raw Cotton”, 
London, 1915, p 143 

* W L Balls, “ Growth Fluctuations durmg the Development of 
Seed Cotton ”, Tech Bull, No 101 Min of Agric, Egypt 

3 W I, Ballis, “ Studies of Quality in Cotton", London, 1928, p 154 
Also Iyengar, R L N,and Turner, A J, “The Weight per Inch of 
D of different Lengths ", Indian Cent Cott Comm , Tech Bull, D, 

o 7 

* Pierce, F T , '* Mechanism ot Growth in the Cotton Haar "', Trans 
Faraday Soc , No 115, 26, part 12, 1930 

5 Calvert, M , and Harland, S C , '* An Approximation to the Original 
Cell Diameter ”, Shirley Inst Memows, vol 2, No 29 
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Plankton Changes on the Coast of Ecuador. 


I HOPE some oceanographer wil be prompted to 
write at length some explanation (1) of the erratic 
behaviour of El Nifio and (2) of the lenses of foul 
yellow water of which Mr G Sheppard wiites in 
NATURE of April 25 May I make two suggestions ? 

The coolness and fertility of the Humboldt water 
is due to the upwelling of water from the depths to 
replace surface water blown westward by the pre- 
vailing off-shore winds of Peru and Chile In Yachting 
of March and April, I read that the sailmg yacht 
Carlsark, m six weeks of a voyage across the 
Atlantic last year, in the trade wind belt had only one 
day of north-east trades—and that, the first day out 
of Santa Cruz Might not the cause of El Nifio over- 
coming the Humboldt be due to a simular failure of 
the south-east trades over the Andes ? 

Winter gales pile up sea-wrack in the salens of 
Scotland’s west coast Several such mlets have the 
appropriate place-name of Brennfort (stinking port) 
With an off-shore wind and a high spring tide, I have 
seen huge areas of this putrid weed carried out into 
the sound in summer time May I suggest, though 
unfamiliar with local physiography, that the pievailing 
in-shore wind of the Bay of Panama chokes up lagoons 
with rotting sea-ware, and that, concurrently with 
high tides, a reversal of the usual wind, for example, 
by the north-east trades crossing the Isthmus, might 
carry out the stagnant water to jom El Niño ? 

I fear this is not a sufficient cause foi the vast 
volume of putrid water that created such havoc 
among fish and birds off the Peruvian coast some 
six years ago I have heard that boats painted with 
white lead turned quite black That extensive miasma 
might have been due to volcanic action in the seas 
round the Galapagos WILLIAM SEMPLE 

Mile Ash, Dumfries, 

April 27 





Mr G SHEPPARD’S letter under this heading, in 
Nature of April 25, directs attention to a matter 
which may be of serious importance Apparently, 
the foetid plankton accumulations described were 
dead material Years ago, when o began to be 
discharged upon the troubled waters of the oceans, 
some of us suggested that the plankton might suffer 
Since then, multitudes of buds have been cast dead 
upon our shores enwrapped ın oil Occurring as these 
discoloured patches do, in the steamship lanes, they 
may be but a fulfilment of our prediction—one which 
sooner oi later must come true we cannot for ever 
sin against Nature Has any attention been paid to 
such possibility by those who are studying the 
problem ? Forced by modern sanitary practice to 
send our phosphates to sea, it will be strange if 
revenge be taken, through the oil wasters who are 
everywhere fouling the ways of hfe through their 
interference with the recovery of phosphate by 
plankton Henry E ARMSTRONG 

55 Granville Park, 

Lewisham, S E 13 





The Mode of Action of Insulin. 


In a consideration of the mode of action of insulin 
it is of some importance to know the equivalent 
relationship between the amounts of hormone and 
dextrose, that 1s, the number of molecules of dextrose 
equivalent to one molecule of insuhn Up to a recent 
date this ratio was not known, on account of lack of 
knowledge of the molecular weight of msulin A recent 
communication to NATURE ! from Prof The Svedberg 
has, however, provided the necessary information on 
this point The molecular weight of 35 100 deduced 
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by Prof Svedberg ıs in agreement with the physico- 
chemical behaviour of insulin, and 1s of the same ordei 
as those of ovalbumm and Bence Jones protein 

According to the extensive determinations of Cul- 
hane, Marks, Scott, and Trevan,? one international unit 
of msulin is equivalent to 1/24 mgm of crystalline 
insulin The weight of dextrose which this amount 
of msulin will remove from the blood 1s provided by 
data fiom the standardisation of msulin by the fall 
of blood-sugar in the rabbit | Assuming that the blood 
of a rabbit averages 1/13 of the total weight, the mean 
of the blood-sugar decrease in 174 rabbits (starved 
for 24 hr ), followmg injection of one unit of insulin, 
amounts to 100 mgm of dextrose In order to obtain 
this figure (for which I am indebted to the Pharmaco- 
logical Department of these laboratories) the maxi- 
mum drop of blood-sugar level has been taken The 
true figure is probably higher, for although the de- 
creased. blood-sugar level inhibits the physiological pro- 
duction of insulin, the resulting liver-glycogenolysis 
would tend to prevent the minimum level being 
attained , This glycogenolysis ıs subnormal ın rabbits 
starved for 24 hours 

The only othe: figure available in the literature ıs 
that due to Bouckaert e£ al,? who found that in order 
to maintain a normal blood-sugar level 1n rabbits re- 
ceiving parenterally 1 26 gm of dextiose per kgm per 
hour, the injection of 6 8 units of msulin per kgm per 
hour was necessary This indicates that one unit of 
insulin ıs equivalent to 185 mgm of dextrose Ihave 
taken a mean value of 150 mgm às the dextrose equi- 
valent of one international unit of insulm Hence ıt 
follows that 1 gm of insulin will remove 3600 gm of 
dextrose, or, using the value of 35,100 for the mole- 
cular weight of insulin, one molecule will remove 
3600 x 35100 


180, 
sand molecules of dextrose Thus, there 1s no possi- 
bility that the action of insulin in removing dextiose 
from the organism is a stoichiometrical one depending 
on the presence of a number of certain active groups 
in the insulin molecule F O Howirr 

Research Department, 
Messrs Boots Pure Drug Co, Ltd, 
Nottingham 


, or approximately seven hundred thou- 


21 Mar 21, 1931, 438 
* Biochem J , 23, 397, 1927 
3 Arch wntern physiol , 31, 180, 1929 





Singlets of the Two-Electron Spectra 
B II, C III, N IV,and OV. 


lw a recent analysis of C III the absolute term 
values of singlets and triplets could be independently 
determined from the D series in both systems The 
difference 2 1S, -2 3P, was obtamed as 52,380 + 200 
em 7, which conclusively proves that A2297, »43524 
cannot be the mtercombmation line, proposed by 
Bowen and Milhkan * Indeed, no such line has been 
found, m agreement with the improbability of a 
change of s ın a spectrum with such small? separations 

The strong C LII lmes 12297 and 1247 are identified 
with transitions to the normal 2s 2p 1P, from the two 
deep terms 1D, and !S,, arising from the configuration 
2p 2p ‘The terms thus obtamed are checked by a 
large number of combinations with hugher smglet 
levels 

In consequence of these identifications, the corre- 
sponding transitions m. B II are taken as the lines 
A3452 and 1842, previously thought! to be 218, - 2 3P; 
and 2 !P, -3 148, Usmg the irregular doublet law, 
the combinations 2S -2P, 2P -2D', and 2P -289 
are then found for N IV and O V as shown in the 
accompanying tables ‘Three of the tabulated lnes, 


No 3211, Vor. 127] 


B II 2P -3D, B II 2$ -2P, and C III 2S -2P, were 
given their 1ight assignment by Bowen and Millikan ! 
The terms are calculated from 2P -3D on the 
assumption that 

109,737 1 


3D =Z2 x 32 ; 


whieh was very closely verified for C ITI by 5 members 
of the D series 
the 2p state of C IV 






















2P—3D 28 2p ! Pi 28—2P 28 28 15, 
B II 72,519 | 121,29] 73,396 | 194,687 
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2P—2D 2p 2p 1D, 2P— 25S’ 2p 2p 3S, 
B II 28,066 92,325 54,264 67,027 
3452 177 1842 1 95 
C III 43,524 240,344 80,168 203,700 
2297 1 80 1247 1 92 
N IV 58,189 435,424 104,676 388,937 
1724 1 85 955 1 93 
OV 72,924 685,720 129,112 629,532 
137] 1 87 7174. ] 94 





In the next table, 3P is determmed fiom 2S - 3P, 
and then, confirming the term system, strong lines 
are found in all the spectra at exactly the calculated 
position for 2D’-3P In C III, 28’ -3P was also 
found 





28—8P 25 8p 'P, 2D’—3P calc | 2D —3P obs 





B II 144,105 50,582 41,743 41,740 
693 2 95 2395 

C III | 258,941 127,278 113,056 113,056 
386 2 79 884 

NIV | 404,524 219,776 215,648 215,652 
247 2 83 463 

OV 580,828 336,611 349,149 349,113 
172 2 86 286 


These transitions, 2p 2p 1D, -2s 3p 1P, and 2p 
2p 1S, - 2s 3p 1P,, are m accord with the Heisenberg 
selection rule? for two-electron jumps, Al,=+1, 
Al,=0 or +2 However, no trace has been found 
of the corresponding transition 1n. the triplet system, 
2p 2p 3P -2s 3p °P, agreeing with another form, 
Al, =+1, Al,=+2, given as the Heisenberg rule by 
Grotrian ? and Pauling and Goudsmit4 It seems as 
if the observed data in C III could be represented by 
the addition to the selection rule that the transitions 
Al, = +1, Al, =0 are allowed only if AL = + 1 

BENGT EDLEN 

Physics Laboratory, University, 

Uppsala, April 10 

! I 5 Bowen and R A Milhkan, Phys Rev , 26,310, 1925 

* W Heisenberg, Zeu f Phys 32,841, 1925 

°> W Grotrian, " Graphische Darstellung der Spehtren, etc", I, 
p 204, 1928 

‘t L Pauling and § Goudsmit, “The Structure of Line Spectra "', 
p 98, 1930 
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ing problem of all among mammals, the ancestry 
of man himself There can now be no doubt that 
the man-hke apes have always been restricted to 
the Old World, and that the ancestors of man must 
be sought among their ancestors Hitherto, we 
have not made much progress, but the few dis- 
coveries that have rewarded our efforts during the 
present century are decidedly encouraging In 
Huxley's time, the only fossil man known which 
exhibited more resemblances to the ape than any 
existing man, was that of the race first met with in 
1856 1n a cave 1n the Neanderthal, near Dusseldorf, 
Germany His skull resembled that of the apes in 
its great bony brow-ridges, and his lower jaw 
lacked the usual prominence at the bottom of the 
bony chm Among subsequent discoveries, the 
fragment of skull of Pithecanthropus from Java has 
still more prominent brow-ridges, and a human 
lower jaw from Heidelberg has a still more ape-like 
bony chin On the other hand, the equally ancient 
skull of Loanthropus from Piltdown, Sussex, has a 
good forehead without brow-ndges, and it ap- 
proaches apes chiefly in 1ts remarkable lower jaw 
and teeth Now we welcome the recent discoveries 
of skulls and teeth of another fossil man, Sinan- 
thropus, which have been made 1n a cave not far 
from Peking, ın Chma These fossils date back to 
a geological period at least as remote as those of 
Pithecanthropus, Hoanthropus, and the Heidelberg 
man, and ıt ıs not 1mpossible that they are more 
ancient ‘They are, therefore, of extreme interest, 
and Dr Davidson Black’s preliminary descriptions 
and beautiful photographs of them show that they 
are specially important as displaying ın combina- 
tion several characters which 1n previous specimens 
have been separate and distinctive In top view, 
for example, the skull of Senanthropus looks aston- 
ishingly like that of Prthecanthropus, with the same 
bony brow-ridges, but the frontal region and 
parietal bosses are more tumid, and the bone ıs 
much thicker The brain-case 1s as thick as that of 
Eoanthropus, and the bone has the remarkably fine 
spongy texture which has previously been observed 
only in the Piltdown fossil The skull of Sınan- 
thropus 1s also low and squat, with the same broad 
base and peculiarly-shaped occiput as in Koan- 
thropus It also has the modern-looking deep 
sockets for the articulation of the lower jaw The 
lower jaw and teeth of Sinanthropus, however, are 
more lıke those of Heidelberg man This combina- 
tion 13 indeed curious, and each new discovery makes 
1t more clear that modern man 1s the sole and suc- 
cessful survivor of many and very varied former 
approaches to the unique position which he now 
holds 

In conclusion, the question arises as to whether 
such modern advances as have been described here, 
m the study of fossil vertebrate animals, are 
definitely leading to a better understanding of the 
general principles of our science We may reply 
that the progress already achieved has, indeed, been 
helpful ın this respect, and that 1t ıs now much 
easier to predict lineages and the course of discovery 
than ıt was in 1880, when Huxley ventured on his 
pioneer essay We have made distinct progress in 
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correlating changes 1n the world of hfe with altera- 
tions 1n surrounding conditions, and we can often 
trace gradual 1mprovement 1n adaptation to con- 
trolling circumstances 

It seems possible to recognise now even that the 
few fundamental advances in the evolution of the 
vertebrates have all comcided with widely spread 
‘revolutions of the globe ", to adopt Cuvier’s old 
expression, which we may now use 1n a new sense 
The passage of the Myzichthyes into the Chond- 
richthyes seems to have occurred when fishes first 
ventured from the shallows into the open ocean 
The Herpetichthyes probably began in adaptation 
to the conditions of the fresh-water lakes, 1n the de- 
posits of which we first find them During the 
Devonian period, when this adaptation was com- 
plete, the rocks show that there was widely-spread 
desiccation in many parts of the world Conditions 
were, therefore, favourable for the origin of the 
amphibia, which seem to have appeared at about 
thistime Inthe Permo-Triassic period there were 
again most extensive deserts, and the speculation 
has been hazarded that the reptiles, which had then 
become established, were stimulated to activity and 
evolution by the need for long Journeys 1n search of 
food Some of the earliest reptiles, or Hypotheria, 
passed into the Prototherian mammals when genial 
conditions were advancing The Metatherian and 
Eutherian mammals first began to spread and take 
the place of the vanished dominant reptiles at the 
end of the Cretaceous period, when there were 
world disturbances in mountain building and a 
cooling of the climate 1n large areas of the northern 
hemisphere Finally, man emerged from the ape 
grade probably in the northern hemisphere during 
the hard circumstances at the beginning of the 
Great Ice Age in the Pleistocene period 

Direct competition between the representatives 
of one stage and the next seems rarely to have 
happened The giant land reptiles, for example, 
which dominated the world during the Jurassic and 
Cretaceous peiiods, can scarcely have been exter- 
minated by the competition of the mammals, which 
were all very small and. scarcely came 1n contact 
with them The mammals spread and flourished 
only when the lands had become practically vacant , 
and long after the reptiles had disappeared, even so 
late as the Lower Eocene period, there were still no 
land animals of any kind larger than a pig Simi- 
laily, the great sea reptiles which lived until the 
end of the Cretaceous period, were not exterminated 
by the whales which eventually took then place 
We now know that the whales originated only after 
the ichthyosaurs, plesiosaurs, and mosasaurs had 
vanished, and that even the comparatively small 
ancestors of the whales never entered into com- 
petition with these forerunners in their sphere in 
the oceans 

It 1s, indeed, probable that the procession of life 
which we observe has depended as much on the 
influence of surrounding conditions as on the in- 
herent characters and tendencies of the various 
groups of organisms themselves For a further 
understanding of the subject, therefore, geologists 
and biologists must still continue to co-operate 
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Engineering Research in Great Britain. 


AMES FORREST, who died on March 2, 1917, 
*/ at the age of ninety-one years, was connected 
with the Institution of Civi] Engineers for fifty-four 
years, durmg forty of which he was assistant 
secretary or secretary It was the ambition of his 
hfe to make the Institution the premier professional 
society in the world, and during his tenure of the 
secretaryship the names on the roll of the Institu- 
tion rose from between 800 and 900 to 6900, and 
the annual income from £3000 to £20,000 He re- 
tired from office ın 1896, but six years previously 
the Council, to mark its appreciation of his work, 
presented his portrait to the Institution, and a httle 
later the members placed at his disposal a sum of 
£500 Forrest himself determined that this should 
be devoted to the establishment of a James Forrest 
lectureship, to be admınıstered by the governing 
body of the Institution , and in 1893, Sir Wilham 
Anderson was chosen to deliver the first lecture in 
accordance with the trust 

Anderson’s lecture was on the ^ Interdependence 
of Abstract Science and Engineering " — Another 
lecture, given in 1896, was by Su Alexander 
Kennedy, whose subject was “ Physical Experi- 
ment in Relation to Engineering ” 

While these subjects gave a wide field over which 
the lecturer could roam at will, other lectures have 
been devoted to some specific branch of engineering, 
as, for example, the lecture on '' Unsolved Prob- 
lems ın Metallurgv ", delivered by Sir Robert Had- 
field ın 1906, and that on “ Unsolved Problems in 
the Design and Propulsion of Ships ”, given by Dr 
Francis Elgar m 1907, but throughout the entire 
series of lectures, research has been given great 
prominence, and in the openmg of the thirty- 
seventh James Forrest lecture, delivered at the 
Institution of Civil Engineers on May 5 of this 
year, Sir Thomas Stanton stated that his mmedi- 
ate object was “to trace the changes which have 
taken place 1n the nature of the subjects studied 
in engineering laboratories from the date of Sir 
Alexander Kennedy’s lecture in 1896 to the present 
time ” 

Forty years ago almost all engmeeung labora- 
tories were attached to educational establishments 
and were simply physical laboratories modified for 
engineering purposes Problems of engineermg re- 
search, however, became of a more ‘ physical ’ 
nature, and 1n consequence engineering laboratory 
methods had to some extent changed them char- 
acter, while engineering laboratory research is be- 
coming more and more detached from engineering 
education 

The matters discussed by Sir Alexander Kennedy 
were concerned almost entirely with the perform- 
ance, economy, and efficiency of machines and prime 
movers, work admirably adapted to meet the urgent 
educational need of that time, but the scope of 
modern investigatory work in engineering can be 
ulustrated by a review of problems of interest 
studied recently at the National Physical Labora- 
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tory The work of the Engmeermg Department of 
the Laboratory can be divided mto three groups 
(a) Government research done for research com- 
mittees and boards of the Department of Scientific 
and Industrial Research, for certain research associ- 
tions, for the Air Ministry, the War Office, the 
Ministry of Transport, and other Government civil 
departments, (b) researches forming part of the 
general programme of the Laboratory Research 
Committee , and (c) special investigations for the 
general public ‘The latter work 1s undertaken at a 
scale of fees determined by the measure of pubheity 
which chents are willing to allow to the Laboratory 
report Under group (b) were included ın 1929 ın- 
vestigations of the efficiency of power transmission 
by gears, of hardness tests of materials, of stress 
distribution ın reinforced concrete columns due 
to shrinkage, of the properties of waves set up by 
wind blowing over water, of vortex rings discharged 
in the wake of a disc immersed ın a stream of fluid, 
and of the variation of pressure in steel cylinders 
contaimng dissolved acetylene as the temperature 
1s raised 

No fewer than twenty-four subjects were ın- 
cluded in the Government 1esearch programme ın 
1929, among these bemg investigations on lubrica- 
tion, the transmission of heat, the ignition of gases 
by sudden compression, the fatigue phenomena ex- 
hibited by single crystals of metals, the bearings of 
aircraft engines, the endurance of laminated springs 
as found in motor vehicles, the mechanical pro- 
perties of materials at high temperature, the re- 
sistance of projectiles, the pin joints of caterpillar 
tractor track-shoes, the efficiency of motor lorry 
gear boxes, the distribution of wind-pressure on 
roofs, the mixing and laying of concrete roads, 
and the friction of road surfaces Special investi- 
gations carried out in 1929 dealt with ceiling fans, 
steam-pipe coverings, safety glass, brake linings, 
ball and roller bearings, the vibration of buildings, 
and the action between white metal alloys and 
lubricants 

One piece of work of a novel and interesting 
character has arisen out of a visit to Paris ın 1918 
by the British Balhstic Mission, who saw there 
apparatus in which a model projectile was exposed 
to a momentary jet of air at high speed At the 
National Physical Laboratory 1t was found that the 
construction of a continuously flowing current of 
aw up to twice the speed of sound presents far 
fewer difficulties than those experienced with the 
momentary Jet, and a three-inch diameter wind 
channel has been developed in which the head 
resistance of model projectiles can be measured 
at speeds up to three times that of sound, and 
relative values due to changes in the design of 
the head and base of the projectile can be deter- 
mined 

One of the most striking developments of recent 
years 1s the increase ın the application of the method 
ot scale model testing to the solution of engineer- 
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ing problems. The method was foreshadowed by | has been the formation of an important Research 
Newton in the “ Principia ", and the theory was | Department of the Ministry of Transport under the 
extended by Stokes, Helmholtz, Froude, James | Roads Improvement Act, 1925, and the inaugura- 
Thomson, and Osborne Reynolds. - The foundations | tion in 19300f a research station at Harmondsworth. 
of the method were laid by these pioneers, and the | This will probably be the largest engineering re- 
last forty vears has witnessed the continued growth | search laboratory in Great Britain. There remains 
of its application to a wide range of problems. | the important consideration of whether the financial 
Sir Thomas Stanton stated that he did not intend | provision for engineering research is adequate. A 
to put forward arguments for their extension ; he | comparison of Great Britain with other European 
believed that what is wanted is a somewhat more | countries is difficult on account of the lack of 
critieal review than has hitherto been attempted of | definite information, but a comparison with the 
the implications of the method, and of the extent | expenditure on research in the United States shows 
to which engineers may rely on the predictions to | that the sum we spend is of very modest proportions. 
full scale made from them. He dealt with the | Research, however, is being encouraged in various 








principle involved in scale model testing, and illus- | ways, and, Sir Thomas Stanton said, “ taking into 


trated it by reference to the prediction of the re- | consideration the sympathetic attitude of the 
sistance of a ship, the hydraulic resistance of pipe | Research Department, we may, I think, conclude 
lines, and the prediction of the wind resistance of | that, apart perhaps from research in aeronautics 
roofs and bridges. and metallurgy, the existing provision for general 

The concluding part of the lecture contained a | engineering work is adequate, and that should 
review of the present position of engineering research | further provision be considered advisable for in- 
in Great Britain. Sir Richard Glazebrook, in his | vestigations of national importance, the Depart- 
James Forrest Lecture in 1923, reviewed then the | ment may be relied upon to give all the help that 
conditions, and the most notable step taken since | can be made available ”’. 


The Royal Institution. 


r HE president, Lord Eustace Perey,and Managers | are to be congratulated on preserving so much 
of the Royal Institution went direct to the | of the old-time atmosphere of this historic room, 
core of old English custom when they invited the | the scene of the early experiments of Davy 
members and other visitors, representative of | and Faraday and their successors. The scientific 
the diplomatic and publie services, science, arts, | equipment of the theatre has now been consider- 
literature, and medicine, to a 
“ House Warming " in Albemarle 
Street. It was held on May 6, and 
was largely attended. Fleetwood, 
in an epistolary of 1577, says, 
“The shoemakers of London 
having builded a newe Hall, made 
a royall feast for theire friends, 
which they call theire house 
warming `°. Then, Evelyn chron- 
icles, under date Nov. 28, 1661, 
"I dined at Chiffinch's house- 
warming in St. James's Park ” ; 
and in a number of the Spectator 
for 1712, the following occurs: 
* I must make the present enter- 
tainment like a treat at an house- 
warming, out of such presents as 
have been sent me by my guests ”’. 
The primary object of the house 
warming was, of course, to demon- 
strate the realisation in material 
form of the reconstruction effected 
in the Royal Institution. It has 
long been recognised that re- 
building and a readjustment of 
certain parts to modern needs was a real necessity. | ably extended: a cinematograph projector and an 
This applied particularly to the Lecture Theatre, | epidiascope have been installed, together with 
which remained much as it was since completion | many technical desiderata essential for the proper 
in 1802, an auditorium, moreover, constructed | and convenient elucidation of lecture subjects. 
entirely of timber. We think that the Managers The rebuilding of the Lecture Theatre has 
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Fic. 1.—New Entrance Hall, Royal Institution, m 
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naturally involved the replanning and reconstruc- 
tion of a large adjacent part of the building. The 
ante-room on the first floor has been enlarged 
and redecorated in excellent taste. Opening from 
this is the ambulatory, around which, beneath the 
seating of the theatre, well-lighted showcases for 
historic apparatus in the possession of the Institu- 
tion have been arranged. Opening from the 
opposite side of the ante-room is a long corridor 
giving access to the Far Library and also to the 
Davy Faraday Research Laboratory. 

A new entrance hall has been constructed, and 
this is supplementary to the fine old entrance hall, 
and staircase, adjacent, which was in existence in 
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FIG. 2. 
1799 at the foundation and occupancy of the 
building. A large new chemical laboratory has 


been built on the ground floor, and some of the 
rooms replanned, to enable an exit from the Lecture 
Theatre direct to the street to be made. The base- 
ment area has been rearranged, and contains the 
workshops, the equipment for the distribution of 
electric power throughout all parts, and the heating 
and ventilation plant. The new heating system 
in operation is entirely electric. Es 

An interesting programme was arranged for the 
house warming. All parts of the Institution were 
open to guests, including the director's flat on the 
second floor, which contains Faraday's study. 
Sir William Bragg gave demonstrations in the 
Lecture "Theatre, comprehended in the title 
‘Classical Experiments of the Royal Institution '. 
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He showed Davy's experiments on the decom- 
position by electrolysis of potash to obtain metallic 
potassium. Faraday’s experiment on the induction 
of electric currents in a coil by the movement of a 
magnet into and out of it was shown; his ' great 
cube ' experiment, to show that electricity resides 
on the outside of a conductor, was also demon- 
strated, for whieh purpose a small wire cage was 
erected in the Lecture Theatre. This experiment 
must have been described in hundreds of text-books, 
but there are probably not many who have seen à 
person sitting unharmed inside an electrified cage 
while sparks are drawn from the outside. Rayleigh's 
experiment on the produetion of a sound shadow 


PIETRA: 


Lecture Theatre, Royal Institution. 


was also shown : the sound waves from a bird-call 
were obstructed by a glass disc, on the other side 
of which a sensitive flame gave a response only 
when on the axis of the disc, due to a diffraction 
effect of the sound waves. In relation to Sir 
James Dewar's low temperature work, a diamond 
was heated in a crucible and thrown into a dish 
of liquid air, where it burnt, deriving oxygen for 
combustion from the liquid air. The historical 
apparatus in the keeping of the Institution 
was displayed and supplied with full descriptive 
particulars. In addition, there were exhibits 
and experiments in the Davy Faraday Research 
Laboratory illustrating the latest developments 
in the technique of X-ray crystal analysis; these 
ineluded a demonstration of the rotating cathode 
X-ray tube developed by Dr. A. Muller. 
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Obituary. 


Pror A A MrircnzrsoN, For MEM RS 


V 7 E much regret to announce the death, which 

occurred on May 9, of Prof A A Michelson, the 
distinguished physicist of the University of Chicago 
Prof Michelson was probably best known for his 
wonderful experimental work to detect any effect 
of the earth’s rotation on the velocity of hght At 
the end of 1929, he resigned his position at the 
University of Chicago and went to Pasadena, where 
he proposed to carry out further work on this 
subject, and it 1s reported that prelimimary 
measurements have already been made Prof 


Michelson had worked previously at Mount Wilson | 


Observatory, Pasadena. and a brief account of 
repetitions of the famous Michelson-Morley experi- 
ment, as 1t ıs generally called, with a diagram of 
the apparatus, was contributed to NATURE of 
Jan 19, 1929, by him and his collaborators The 
results then obtained showed no displacement of 
the interferometer fringes so great as one-fifteenth 
of that to be expected on the supposition of an 
effect due to a motion of the solar system of three 
hundred kilometres per second through the ether 
Since then, Prof Michelson has been awarded the 
Duddell Medal for 1929 of the Physical Society of 
London for his work on interferometi y 

In NATURE of Jan 2, 1926, we were fortunate 
in being able to publish, as one of our series of 
* Scientific. Worthies", an appreciation of Prof 
Michelson and his work by Sir Oliver Lodge We 
print below extracts from that article 


“ Albert Abraham Michelson was born m Stielno, 
Poland, on Dec 19, 1852 In 1854 his parents 
migrated to the United States After emerging 
from High School m San Francisco, young Michelson 
was appointed to the Naval Academy, from which 
he graduated in 1873, and two years later became 
instructor m physics and chemistry under Admiral 
Sampson, continuing this work until 1879 After 
a year in the Nautical Almanac Office at Washmg- 
ton, Michelson, now an ensign, went abroad for 
further study at the Universities of Berlin and 
Heidelberg, and at the Collége de France and the 
École Polytechnique ın Paris Upon his return to 
the Umted States in 1883 he became professor of 
physics ın the Case School of Applied Science, 
Cleveland, Ohio, whence, after six years, he was 
called to Clark University, where he remained as 
professor until 1892, when the University of Chicago 
opened its doors Prof Michelson went to this new 
institution as professor of physics and head of the 
department In June 1925 he was honoured by 
being appointed to the first of the Distinguished 
Service Professorships made possible by the new 
development programme of the University 

“ It was while he was at Cleveland that Prof 
Michelson collaborated with Prof Morley in their 
joint experiment, and it may have been for the 
purpose of that expermment that he invented his 
particular form of mterferometer, with the to-and- 
fro beams at mght angles Later, he applied 1t ın 
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Paris to the determination of the metre, with an 
estimated accuracy of about one part m two 
milhon 

‘During the War, Prof Michelson 1e-entered 
the Naval Service with the rank of Lieutenant- 
Commander, giving his entire time to seeking new 
devices for naval use, especially a 1ange-finder, 
which became part of the US Navy Equipment 

** A Nobel Prize was awarded to Prof Michelson 
in 1907, the first American to get one for science , 
and the Copley Medal, the most distinguished 
honour of the Royal Society of London, was 
awarded him in the same year 

“The gold medal of the Royal Astronomical 
Society was presented to Prof Michelson on Feb 9, 
1923 , and the compact exposition of the reasons for 
that award, by the president, Prof Eddington, on 
that occasion will be found in NATURE, vol 11l, 
p 240 

* Michelson touched on many departments of 
physics, but in optics, the highest optics, he ex- 
celled In this subject he can be regarded as the 
most fertile and brilhant disciple of the late Lord 
Rayleigh, for his inventions are based on a thorough 
assimilation of the principles of diffraction, inter- 
ference, and resolving power, and his great prac- 
tical achievements are the outcome of this know- 
ledge Michelson seemed to have a special instinct 
for all phenomena connected with the interference 
of light, with a taste for exact measurement sur- 
passed by none in this particular region The 
interferometer with which he began became in 
his hands much more than aninterferometer He 
apphed it to the determination of the standard 
metre in terms of the wave-length of hght, with 
exact results which will enable remote posterity 
milhons of years hence to reconstruct, 1f they want 
to, the standard measures ın vogue at this day 
He applied 1t also to analyse the complex structure 
of spectrum lines, and with remarkable complete- 
ness to determine the shape and size of invisible 
objects, such as to ordinary vision, however much 
aided by telescopic power, will probably remain 
mere points of light 

“Ina magnificent paper m the Phil Mag of July 
1890, Michelson suggested the application of inter- 
ference methods to astronomy He knew well that 
the resolving power of a telescope depended on the 
diameter of 1ts aperture, and that the formation of 
an image was essentially an interference pheno- 
menon, the minuteness of a point image, and 
therefore the clearness of definition, depending on 
the size of the object-glass But he pointed out 
that 1f the aperture was limited to slits at opposite 
edges—so that no actual mage anything lıke the 
object would be formed, but only the interference 
bands which the beams from the two slits could 
produce—a study of those bands would enable us 
to infer about the source of hight very much more 
than we could get by looking at its mage For 
example, suppose ıt was a close double star, and 
suppose the shts over the object-glass were movable, 
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so that they could be approached nearer together, 
or separated the whole distance of the aperture 
apart A gradual separation of the slits would now 
cause the fringes to go through periods of visibility 
and invisibility , and the first disappearance of 
the fringes would tell us that the distance apart 
of the two components of the star (multiphed by 
the distance between the shts and divided by the 
distance of the star) would equal half a wave- 
length of light The two components might be far 
too near together ever to be seen separately, and 
yet we could infer that the star was a double one , 
and by further attention to the visibility curve we 
could infer the 1elative brightness of the two com- 
evi and theu position relative to our Ime of 
sight 

“ Furthermore, if, instead of looking at a star, we 
turned the slit-provided telescope on a planet with 
& disc too small for ordinary measurement, the 
size of that disc could be estimated from the 
behaviour of the interference fringes produced by 
its light in a suitable mterferometer, o1 by the 
telescope converted into one 

“ In view of the great interest aroused by the 
application of this method by Michelson himself, 
with the aid of collaborators at Mount Wilson 
Observatory, Pasadena, California, and with the 
hundred-inch telescope established there, 1t may 
be interesting to quote here pazt of the conclusion 
of his paper of date 1890 

““(1) Interference phenomena produced under 
appropriate conditions from hght emanating from a 
source of finite magnitude become indistinct as 
the size increases, finally vanishing when the angle 
subtended by the source 1s equal to the smallest 
angle which an equivalent telescope can resolve, 
multiphed by a constant factor depending on the 
shape and distribution of light ın the source and 
on the order of the disappearance 

““ (2) The vanishing of the fringes can ordinarily 
be determined with such accuracy that single 
readings give results from fifty to one hundred 
times as accurate as can be obtamed with a telescope 
of equal aperture ' 

" “Tf among the nearer fixed stars there 1s any as 
large as our sun, 16 would subtend an angle of about 
one hundredth of a second of arc, and the corre- 
sponding distance required to observe this small 
angle 1s ten metres, a distance which, while utterly 
out of question as regards the diameter of a tele- 
scope-objective, 1s still perfectly feasible with a 
refractometer There 1s, however, no mherent 
improbability of stars presenting a much larger 
angle than this and the possibility of gaining 
some positive knowledge of the real size of these 
distant luminaries would more than repay the time, 
care, and patience which 1t would be necessary to 
bestow on such a work ' 

“There seemed httle hope at that time, and 
certainly no reasoned expectation, that any stars, 
except perhaps some of the very nearest, could 
have discs big enough for perception and measure- 
ment even by this virtual telescope of thirty feet 
aperture The possibility of giant stars came, 
however, above our mental horizon , and Edding- 
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ton made the notable prediction that a star like 
Betelgeuse must be in a highly rarefied state at a 
tremendously high temperature, and that ıt would 
be swollen out by the pressure of light to a size 
almost comparable with the dimensions of a solar 
system, although ıt could not contain very much 
more matter than, say, two or five times our sun 
His aigument, ın brief, ıs that the spectrum of a 
young red star like Betelgeuse shows that 1t cannot 
be radiating furiously Why then ıs it so con- 
spicuous an object to our vision ? It can only be 
because ıt 1s of enormous size, 1ts density perhaps 
a thousand times less than atmospheric aw By 
utilisation of the data available ın the light of his 
theory of stellar constitution, Eddington made an 
estimate of the diameter of the stai 

‘So with great skill Michelson and his collabora- 
tors got the interferometer to work After many 
prehminary adjustments, on Dec 13, 1920, Dr 

G Pease at Mount Wilson, with Michelson’s 
apparatus, measured the diameter of a star for the 
first time, using Betelgeuse for the purpose The 
interference-fringes formed by the star were ob- 
served, the object mirrors were gradually separated, 
and it must have been a joyful moment when, as 
they grew farther and farther and farther apart, 
the fringes at the eye end became less distinct and 
ulümately disappeared The distance apart of the 
mirrors now multiplied by the proper fraction, gave 
the angular dimensions of the star—a thing which 
had never before been observed in the history of 
the world An estimate of the star's distance gave 
its actual diameter, and confirmed Eddington's 
prediction ! 

“ Other stars have since been measured, and the 
giant stars well deserve their name Moreover, an 
instrument has been put ın the hands of posterity 
to the power of which we can scarcely set a limit 
in investigating utteily invisible details, both about 
the heavenly bodies and about atoms, by the new 
and powerful method of analysing the radiation 
which they emit 

“The form of mstrument adapted to the heavens 
1$, however, not applicable to the atoms The 
spectrum of atomic radiation is formed by a 
grating , and Rayleigh showed that the power of 
a prism spectroscope 1s expressed approximately 
by the number of centimetres of available thickness 
of glass, which 1s one form of saying that, to get 
high definition or separating power, we must use 
interference depending on a great number of wave- 
lengths retardation Michelson perceived that the 
retardation principle might be employed so as to 
make a grating which combined with 1ts own effect 
the resolving power of a prism A slab of glass, a 
centimetre or more thick, might be used to give the 
necessary lag in phase of many thousand wave- 
lengths, and thereby secure a definition and re- 
solving power unthought of before So Michelson 
designed the Echelon spectroscope, consisting of 
thick slabs of glass, each protruding a millimetre 
or so beyond the other—a staircase spectroscope— 
which is now a regular mstrument in the examina- 
tion of the minute stiucture of spectrum lines 

" What, however, 1s popularly the best-known 


May 16, 1931] 


work of Michelson ıs the application of his inter- 
ferometer to determine if possible the motion of 
the earth through the ether The speed expected 
was of the order one-ten-thousandth of the velocity 
of hght but since the journey of the hght 1n the 
instrument ıs a to-and-fro journey—one half-beam 
going as nearly as possible with and against the 
hypothetical stream of ether, while the other halt- 
beam goes at right angles to that direction —the 
amount to be measured was not one-ten-thousandth 
but the square of that quantity , that is to say, 
the observer had to measure one part 1n a hundred 
milhon—no easy matter The interferometer was 
mounted on a stone slab floating 1n mercury, and 
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The result was zero , and that zero was used after- 
wards as the corner-stone of the great and beautiful 
edifice of relativity ” 





WE regret to announce the following deaths 


Mi St George Littledale, who was awaided the 
Patron’s Medal of the Royal Geographical Society in 
1896 for three important Journeys ın the Pamnus and 
central Asia, on April 16, aged seventy-nine years 

Sir Chailes Lucas, lately chairman of the Royal 
Empire Society (formerly the Royal Colonial Insti- 
tute), distinguished as a historian of British colonial 
development, on May 7, aged seventy-seven years 

Mi Emi Today, a distinguished. authority on the 
anthropology of Africa, on May 9, aged fifty-six 


the whole observation conducted with great care . years 


News and Views. 


THE question of the intioduction of twenty-four 
hour reckoning foi railway time-tables has recently 
been discussed in Parhament The subject 1s a well- 
won one It 1s nearly half a century since the late 
Sir Wilham Christie made efforts m this direction 
He suggested that, 1f ıt were done, astronomers might 
meet the publie by reckoning ast10nomieal time from 
midnight, a change that was actually made in 1925 
A few years ago a committee appointed by the Council 
of the Royal Astzonomical Society interviewed the 
railway authorities, endeavouring to persuade them 
to adopt the 24-hour system ın time-tables, pointing 
out that the method was already in use m many 
countries The companies, however, refused to make 
the change unless clear evidence was submitted to 
them that the public desired ıt It is, however, 
fauly obvious that the public 1s inarticulate 1n matters 
of this kind There was little enthusiasm for the 
summer-time scheme until 16 came about as a war- 
time economy , but once 1t was tried, ıt was welcomed 
with enthusiasm by all except a small minority If 
the 24-hour scheme were adopted there would be no 
need to have new clock dials, the addition of 12 hours 
IS an easy mental operation moreover, the use of the 
new time for time-tables and public announcements 
would entail no obligation to use 1t in private hfe 


For some little time the attention of the public has 
been specially directed to eastern affairs m. such a way 
as to emphasise the need for appreciation of the dıs- 
tinctive features in Oriental culture as a basis of under- 
standing More recently, however, the success of the 
exhibition of Persian art has given undue stress to the 
eesthetic side, which scarcely comes within the scope of 
NATURE Its for this reason that we have refrained 
from comment on the various suggestions for the 
foundation of a museum for Oriental or Asiatic art 
which have appeared in the correspondence columns 
of the daily press A proposal of a more compre- 
hensive and scientific character 1s now put forward by 
the Royal Anthropological Institute At a recent 
meeting of the Institute's Joint Commrttee on Teach- 
ing and Research, which includes representatives from 
all the universities and institutions interested in 
anthropological and archeological studies, ıt was 
strongly urged that a central mstitute 1s needed to 
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serve and guide the study of Indian and Oriental 
cultures as an expression of the thought and life of the 
people, and that such an institute should include, 
as recommended by the Royal Commission on the 
National Collections, provision for the study and 


' exhibition of the national collections from the scientific 


and technological as well as from the esthetic point 


' of view It was added that provision should be made 
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m the Institute for the endowment of advanced teach- 
ing and research, and that its constitution should be 
on a federal basis, to permit the closest co-operation 
with existing institutions devoted to such studies 


THE bearing of the last suggestion 1s elaborated m 
a memorandum by Prof J L Myres which was cucu- 
lated to the Committee and 1s published in Man for 
April  Itis there pomted out that the provision of a 
chair of Indian cultural studies, which has been sug- 
gested, 1s scarcely practicable, ın view of the wide 
range of studies to be covered, while a senes of 
chars “m some British University " would not 
necessarily stand m the desired relation to the national 
collections On the other hand, there are in other 
university cities, as well as m London, long-established 
and well-supported centres of Oriental study, such 
as the Indian Institute at Oxford This mstitute, as 
founded by Monier-Wilhams, did indeed, on a small 
scale, anticipate the combination of library, museum, 
and provision for teaching and research such as 1s now 
contemplated and could alone cover adequately the 
study of art and technology, illustrate the thought and 
social structure of the people, and in the hteiature 
provide the interpretation of theirculture A national 
institution of the type suggested might then be Imked 
federally to all existing establishments by the structure 
of its directorate and the composition of its staff 


TsE Patent Office has recently made changes in 
the method of publishing 1ts abridgments of specifica- 
tions which should be noted by all who have to 
search through British patent literature Hitherto, 
the weekly official Journal has always contained, in 
numerical sequence, the week’s series of abridgments, 
the whole from year to year forming a complete 
numerical set for immediate 1eference purposes In 
addition, the abridgments allotted to each of the 271 
classes into which the subject matter of inventions 
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is divided by the Patent Office have been collected 
together in five-year periods and issued ın class 
volumes with name and subject indexes Under 
the new arrangement, which came into force this 
year with specrfication No 340,001, the publication 
of the abridgments in the official journal has been 
discontinued, and they will now be issued only in 
separate weekly instalments divided into 40 groups, 
each of which comprises a carefully selected number 
of the old subject classes, when the whole series 
includes 20,000 abridgments (that 1s, roughly, every 
year), the abridgments of each group will be issued 
in volume form with their appropriate name and 
subject indexes The official Journal contains each 
week a numerical list of the accepted specifications 
showing the groups ın which the respective abridg- 
ments will appear 


It 1s too early to say whether the change which 
has been made in the method of publication of patent 
specifications will be appreciated by searchers The 
old arrangement provided a very ready reference 
to individual cases and a useful continuous record 
for hbranes and others who had no space for the 
series of full specifications But, on the other hand, 
it was not particularly handy for a current subject 
search, and the old volumes of class abridgments 
lost a good deal of their usefulness by appearing so 
late The new group volumes will be considerably 
larger than the old ones, but the sheets will appear 
within a few weeks of the acceptance of the specifica- 
tions and should thus prove of greater value for 
current search purposes (especially if the ‘ opposi- 
tion ° period is extended as 1s suggested by the recent 
Departmental Committee), and their separate sub- 
jeet indexes will replace the present annual con- 
solidated subject index The annual accumulation 
of the group allotment lists which are prmnted in 
the journal each week will continue the numerical 
sequence of the earlier series of abridgments 


THE annual report of the Council of the Institution 
of Professional Civil Servants again records a large 
increase in the membership of the Institution, which 
during 1930 rose from 6560 to 8452 It ıs note- 
worthy that, quite apart from ‘observer’ and 
‘technical assistant’ staffs, the latter figure includes 
1243 members of full scientific status employed in 
the various scientific branches of the Civil Service 
The outstanding feature of the year’s activities was 
the submission to the Royal Commission on the 
Civil Service, which 1s now sitting, of a comprehen- 
sive statement of evidence embodying the Institu- 
tion’s case for a far-reaching reorganisation of the 
scientific and technical services of the State It 
was urged that the existing multipheity of pro- 
fessional, scientific, and technical grades should be 
rationalised and replaced by a simplified graded 
technical service As regards the relationships 
between administrative and technical staffs, ıt was 
proposed (1) that the respective functions of the 
technical and the non-technical officers of the service 
should be redistributed 1n a manner which would give 
the expert wider powers of administration in his own 
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department and enlarge the limits of his authority 
in regard to expenditure and the handing of staff; 
and (2) that arrangements should be made to ensure 
that the parliamentary head of a department 1s 
always fully aware of the views of his technical 
advisers In cases where the board system 1s not in 
operation, mght of access to the Minister on all ım- 
portant questions involving techmical considerations 
should be unconditionally vested in the heads of 
professional, scientific, or technical hierarchies In 
a friendly reference to the work of the Association 
of Scientific Workers, the Council expresses the hope 
that all eligible members of the Institution will 
become members of the Association, which, 1t states, 
is "the only body actively bringing the claims of 
the scientist to the notice of the publie" Emphasis 
1s laid on the essential unity of the scientific and 
technical services of the State 


THE measurement of noise was the subject of the 
discourse given at the Royal Institution on May 8, 
by Dr G W C Kaye, superintendent of the Physics 
Department, National Physical Laboratory The 
‘yardstick’ or ‘degree’ by which we measure noise 
1s the decibel, a simple power-ratio or logarithmic 
unit (NATURE, Jan 10,p 75) Although the measure- 
ment of noise 1s of considerable complexity, being 
bound up in part with physiology and psychology, the 
physics of acoustical measurement has made great 
strides both in facility and exactitude This 1s 
largely owing to the development of electrical methods 
based on the invention of the electronic valve By 
such means, noises can be analysed into spectra 
showing their frequency components, and their loud- 
ness can be measured physically by the microphone. 
A convenient ‘ noise thermometer’ ranges from 0 to 
100 decibels, an upper level which ıs unlikely to be 
exceeded in everyday experience Conversational 
level ıs at about the half-way point, 50 db The value 
for a quiet suburban street 1s 30 db, for a tube-train 
80 db Loudness levels of everyday noises have been 
determined by the National Physical Laboratory and 
by the Bell Telephone Laboratories and others in the 
United States New York traffic noises, both in the 
street and in the Underground, appear to be about 
10 decibels louder than ın London A modern car 
1s quieter than a horse-vehicle on a paved street 
Among the loudest things one 1s hkely to encounter 
are the noises of rivetting, pneumatic road dmilling, 
steamship sirens, and printing-presses , but the arch 
ofiender of all 1s the aeroplane engine at close quarters 
(110 db) The noise m the cabins of aeroplanes in 
fight ranges. between 80 db and 110 db, according 
to the type of machine There are, however, good 
prospects that the noise in aeroplane cabins will 
presently be substantially reduced (possibly to that 
of a railway train) by using propellers with lower tip 
speeds, providing more effective silencers on the 
exhausts, reducing engine clatter by enclosing the 
engines, and constructing cabins of double walls 
containing a suitable filler. The question of protection 
from noise 1s being mvestigated at the National 
Physical Laboratory, and new sound-laboratories are 
to be erected ın the near future 
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In Engineering for Apri 24, a description is given 
of a clock that apparently can go on continuously 
until any part wears out It was made by T Dieden, 
of Carlslund, Sweden, and has already been going for 
fourteen years Although a self-winding clock, 1t 1s 
a very near approach to perpetual motion In its 
main features 1b 1s very similar to an ordinary clock, 
having a driving weight, a train of wheels driving the 
hands, and a torsion pendulum consisting of a heavy 
metal dise suspended by a thin steel mbbon The 
unique feature of the clock hes m the method em- 
ployed for winding up the driving weight The power 
1s obtained by the ordinary vanations of the atmo- 
spheric pressure and temperature The case of the 
clock contains seven closed elastic metallic boxes of 
the type used in an aneroid barometer The lower 
box 1s attached to the case, but the column of boxes 
is otherwise free The total expansion or contraction 
of all the boxes due to changes in the temperature or 
pressure 15 communicated to the top box This is 
connected to two pawls working in opposite direc- 
tions When the column of boxes either increases 01 
diminishes in height, the spindle carrying the ratchet 
wheels always rotates in the same direction and the 
driving weight is wound up Fixed pawls prevent 
the ratchet wheels from running back When the 
weight reaches its topmost position they are thrown 
out of action With its weight fully wound up, the 
clock can run for eighteen months without stopping, 
and ıt would be exceedingly unlikely for the tempera- 
ture and pressure to remain constant over such a long 
interval ‘The pendulum has a period of 74 seconds, 
so that the length of the equivalent simple pendulum 
1s about 185 ft 


THe Annual Report of the Zoological Society of 
London records a successful year the number of 
fellows has increased (from 8344 last year to 8430), 
the subscriptions of fellows have increased , the number 
of visitors to the garden in Regent’s Park has increased, 
very considerably exceeding the two million mark, 
gate money has increased, and with ıt all the expendi- 
ture for the year has fallen, so that a favourable 
balance of £1479 1s carned forward The health of 
the stock has been satisfactory, and the death-rate 
is still moving, although almost 1mperceptibly, in the 
right direction Its decline should be hastened by 
the formation of an isolation ward, where epidemic 
diseases may be checked at the outset Chance 
injuries and accidents account for most of the deaths, 
230, or 189 per cent Then follow diseases of the 
respiratory system, which, even when tuberculous 
and mycotic infections are excluded, account for 177 
deaths, or 146 per cent, diseases of the digestive 
system follow with 166, or 13 7 percent In addition 
to the isolation hospital, there have been created 
several new buildings, of which the parrot house and 
bird-diving house, in the old refreshment-room build- 
ing, and the butterfly cage appeal most to the mn- 
habitants and to visitors 


PERHAPS readers will turn most eagerly to discover 
how the zoological park at Whipsnade 1s progressing 
Much has been accomplished since the last Report of 
the Zoological Society Hall Farm has been trans- 
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formed into a restaurant, CH asusta dow Runl 94. ac ddeemation 44 given: | donmed nto fostausan t, and the old fellows’ pavilion. 
has been transported from Regent’s Park to the 
Downs More than three miles of internal roads have 
been made, four chalk-pits, ultimately to become 
carnivore dens, have been excavated for 10ad metal ; 
much planting has been done, and already enclosure. 
and paddocks are well stocked with a considerable 
variety of the larger birds and mammals As has 
already been announced, Whipsnade Zoological Park 
will be opened to the public on Saturday, May 23, 
the previous day being set aside as a private day for 
fellows of the Society and official guests Capt 
W P B Beal, late Principal Veterinary Officer of the 
Gold Coast, has been appointed Superintendent of the 
Park for one year 


AT a special meeting of the Council of the Ray 
Society on April 30, the following resolution was 
adopted ‘The Council of the Ray Society desire to 
place on record the profound grief felt by them on 
hearing of the death of their President, Professor 
W C M'Intosh, FR S, on April Ist last Professor 
M'Intosh had belonged to the Society since 1863 and 
had been Presdent since 1913 He had not only 
shown his practical interest in its success by his 
exceptionally long period of membership, but he had 
given the most devoted service to the Society by his 
frequent journeys from St Andrews to London, in 
order to attend the meetings of the Council, at which 
he nearly always presided The Council direct that 
this record of their appreciation of the value of their 
late President’s work be sent to Dr R T Gunther, 
his nearest surviving relative, with the expression of 
their sincerest sympathy " Sir Sidney F Harmer, 
the treasurer of the Society, was elected president 
ad interim ın succession to the late Prof M‘Intosh 


Recent Norwegian work in the Antarctic region has 
resulted in several new discoveries of coast-line 
Several years ago, Mr L Christensen detailed one of 
his ships, the Norvegza, for exploratory purposes New 
land was discovered to the west of Enderby Land, 
called Queen Maud Land, and to the north-east of 
Coats Land, called Princess Martha Land News now 
comes of further discoveries in the southern summer 
that has just ended The Times recently recorded 
the discovery by Capt Ruser Larsen, flying from the 
Norvegia, of a further stretch of coast-line between the 
two already mentioned ‘This ıs Ragnhild’s Land and 
extends from lat 68° 40’ S, long 33° 30’ E , to lat 
70° 30’S, long 24° 15’ E The Geographical Journal 
for April contains news from Mr Christensen of the 
sighting of more land, this time apparently to the east 
of Enderby Land and MacRobertson Land which Sir 
Douglas Mawson discovered The new coast-hne hes 
in lat 68? S and extends from long 65° E to 71? E. 
Thus there appears to be a considerable bight in 
the coast of Antarctica between MacRobertson and 
Wilhelm Lands The Norvegia concluded the season's 
work by circumnavigating Antarctica and confirming 
the non-existence of various doubtful islands 


THE production of books seems to maintain its 
very high standard, especially in Great Britain and 
the United States, m spite of trade depression 
This 1s due probably to the large number who are 
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now taking advantage of the opportunities offered 
for advanced education, foi, in spite of the great 
number of publications 1n fiction (by far the greatest 
of all), children’s books, religion, biography and travel, 
and other books of a general character, which 1each 
the same percentage ın Great Britain and the United 
States, a good proportion of books is in the specific 
sciences With the great advances made in aero- 
nauties, there is a corresponding increase in the 
number of British publications, which, according 
to the Publisher and Bookseller, reached the total, 
in 1930, of 183 Only 26 books on wireless appeared 
in 1930, topography and folk-lore show a total of 205, 
while botany, horticulture, and agriculture stand at 
176, anthropology 35, chemistry and physics 1106, 
astronomy and meteorology 50, engineering sciences 
115, geology 53, mathematics 37, medicine 456, 
zoology 163, and psychology 64 The total number 
of British books published in 1930 was 15,494, of 
which 3638 were new editions It ıs gratifying to 
the man of science to note that the 209 limited 
editions still remain ın the letters groups, there being 
practically no such publications in science Ac- 
cordıng to the list of publications m the United 
States ın 1930, which appears in the Publisher's 
Weekly, the number of American books produced 
last year reached 10,027, of which 1893 were new 
editions These figures are much below the corre- 
sponding figures for Great Britain 


Iw the first of a new series of Tyneside Papers, issued. 
by the Tyneside Council of Social Service, the trend of 
population in that area 1s compared with the results 
of an earlier survey published ın March 1926 It was 
then pointed out that population was growing more 
rapidly than industry was expanding, and that a new 
equilibrium would be brought about slowly through 
(1) a further decline in the birth-rate, (2) further 
migration, (3) a partial recovery m the old staple 
industries, and (4) the expansion of minor industries 
and the starting of new industries So far, the staple 
industries have not recovered, and, apart from the 
electrical industry, there has been httle expansion 
of other industries The ‘situation, however, has 
entirely changed 1n regard to the birth-rate and migra- 
tion The average yearly natural increase in popula- 
tion for the years 1926-29 was only two-thirds of what 
it was in the earlier period 1921-26 In the second 
penod, the annual outward balance of migration from 
Tyneside was about six times as much as that in 
the first period, and, 1f this exodus should continue, 
it would do much to reduce unemployment Many 
would naturally wish that the situation could be re- 
adjusted by revival of local industries rather than by 
loss of population, and the question suggests itself 
whether some of the industries presumably absorbing 
the inflowing population in the south could not be 
established on Tyneside 


THE thirty-sixth annual congress of the South- 
Eastern Union of Scientific Societies will be held at 
Winchester on June 10-13, under the presidency of 
Sir J Arthur Thomson The presidential addiess 
on ‘‘ Some Natural History Problems of the Country- 
side", will be delivered in the Guildhall on June 10 
The various sections will open their sessions on the 
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following days Mı James Groves, president of the 
Botanical Section, will discuss ancient and modein 
stoneworts, in his presidential address | In the 
Archeological Section, the president, Di W E 
St L Finny, will take as his subject the kings of 
Wessex, from Egbeit to Athelstan The president 
of the Geological Section is Prof H L Hawkins, 
who will discuss the nature, deposition, and palxonto- 
logical 1mplications of the Chalk Mi J F Marshall, 
as president of the Zoological Section, will deseribe 
some stereoscopic photomiciographs of fossil insects 
to be exhibited by him in the Congress museum 
Archeological surveys will form the topic of the pre- 
sidential address of Mr H J E Peake, before the 
Regional Survey Section Several useful and inter- 
esting excursions have been arranged in connexion 
with the Congress On June 13, the preservation 
oi the countryside and the various parliamentary 
bills concerned with 16 will be discussed, Sir Lawience 
Chubb and Sir Edgar: Bonham Caiter taking part in 
the discussion 


Messrs Adam Hilger, Ltd, the well-known 
optical instrument manufacturers, have issued a 
pamphlet giving a general account of the products 
and aims of the firm and outhning the scope of its 
activities The high quality of the Hilger products 
is generally iecognised, and the pamphlet reveals 
that the total value of the instruments exported by 
the firm during the last five years 1s three times that 
of the instruments supplied to the home market 
The selected list of purchasers given at the end ın- 
cludes institutions from all parts of the civilised 
world There ıs probably justification for the 
surmise that “‘ most of the research of the world in 
certain fields of prime importance 1n. modern physics 
is being done with Hilger instruments " Particular 
attention 1s given in the pamphlet to the mdustzal 
applications of scientific manufactures, and there is 
an account of work of this kind connected with the 
metalluigical and chemical industries, mineralogical 
survey and the utilisation of ores, engineering design, 
the colour industries (paints, textiles, artificial 
silk, etc), the manufacture of glassware, and the 
manufacture of optical instruments (cameras, micro- 
scopes, telescopes, binoculars, ete) The publica- 
tion 1s an interesting one, and the only pomt which 
calls foi criticism 1s the retention of the accents and 
the capital initial letter in the word ‘angstrom’ 
used as a unit of wave-length It 1s time that the 
name of this unit took its place with ‘ampere’, 
‘heny’ ‘ohm’, and many others of similai ongin, 
as & common noun 


Tue first of this year's Royal Society conveisaziones 
will be held in the Society’s rooms at Burlington House 
on Wednesday, May 20, at 8 30 Pm 


SIR JAMES FRAZER, the distinguished anthropologist 
and author of ** The Golden Bough "', has been elected 
an Honorary Master of the Bench of the Middle 
Temple 


Siz ARTHUR Kerra, Hunterian professo and 
Curator of the Royal College of Surgeons, has been 
elected a foreign member of the American Philosophical 
Society, Philadelphia 
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Tux following appointments m the Colonial Agrı- 
cultural Service have recently been made by the 
Secretary of State for the Colonies —Mr B J Weston, 
to be horticulturist, Cyprus, Mr J S Norman, to be 
field instructor, Federated Malay States 


THE sixteenth of the public lectures on “ Physics 
in Industry " arranged by the Institute of Physics 
wil be delivered on May 19 at 430 pm, at the 
Institution of Electrical Engineers, by Mr Alan E L 
Chorlton, who will take as his subject “ Physics in 
Relation to the Development of the Internal Com- 
bustion Engine ”’ 


In Nature for May 9, p 714, ıt ıs stated with 
1eference to the Lancashire earth-shake of May 3 
that tremors were not registeied at the Liverpool 
Observatory and TidalInstitute Mr H J Bigelstone, 
prineipal assistant at the Observatory, informs us 
that this is incorrect Tremors were recorded on the 
Milne-Shaw seismograph there, commencing at 9 h 
23m 0s and lasting 40sec The maximum amphtude 
recorded was 1 5 mm 


iris reported in Science that Dr Werner Heisenberg, 
professor of theoretical physics at the University of 
Leipzig, has been awarded the Barnard Medal of 
Columbia University Every five years the National 
Academy of Sciences recommends to the trustees of 
Columbia University a nominee for the Barnard Medal 
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" for discoveries ın physical or astronomical science ' 


or novel application of science to purposes beneficial 
to the human race" The previous recipients of the 
medal have been Lord Rutherford, 1909 , Sir William 
Bragg, 1914, Prof A  Eunstem, 1921, and Prof 
Niels Bohi, 1925 


Tuu Council of the Royal Society of Edinburgh 
has awarded the Makdougall-Brisbane Prize, for the 
period 1926-30, to Dr Nellie B Eales, Zoology 
Department, University of Reading, for her papers 
“On the Anatomy of a Foetal African Elephant ”’ 
published in the Z'ransact:0ns of the Society The 
Bruce-Preller Lecture, to be delivered on July 6 by 
Prof Horace Lamb, will be devoted to a commemora- 
tion of the centenary of the birth of James Clerk 
Maxwell OnJune 15, Prof A H R Buller, professor 
of botany in the University of Manitoba, will address 
the Society on “ Recent Advances in our Knowledge 
of the Higher Fungi " 


THE International Institute of African Languages 
and Cultures has issued invitations to a congress to 
be held ın Paris on Oct 16-19, when the Exposition 
Coloniale-Internationale will still be open The 
Congress will deal with important linguistic and 
anthropological problems of the Africa of to-day 
Prof Antome Melet, president of the Institut 
d’Ethnologie, will act as president of the Congress, and 
Prof Henii Labouret as vice-president The Congress 
will be opened by Maréchal Lyautey. and Lord Lugard 
will speak on the aims of the Institute The meetings 
will be held at Vincennes An interesting feature of 
the programme Is a lecture by Dr Chauvet on African 
music, which will be illustrated by songs and dances 
by African performers Visits to the appropriate 
museums and collections are being a1langed 
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THE Gold Medal of the Institution of Mining and 
Metallurgy has been awarded to Dr Charles Camsell, 
deputy Minister of Mines and Industries of the 
Dominion of Canada, “ın recognition of his untung 
zeal and great ability ın promoting the development 
of the natural resources of the Domimon and m 
furthering the general interests of the mineral m- 
dustry” The following awards have also been 
made The Consolidated Gold Fields of South Africa, 
Ltd Gold Medal to Mr C W B Jeppe, for his 
researches on mine ventilation at great depths, and 
for his paper on ‘ Ventilation at the Crown Mines, 
Witwatersiand ", the Consolidated Gold Fields 
Premium of forty guineas to Mr E G Lawford, foi 
his " Notes on Some Stoping Problems in Mexico" , 
and the William Frecheville Student's Prize of ten 
guineas to Mr W H Wilson, for his paper on 
“ Bottom Slang applied to Mining a large Iiregular 
Replacement Deposit in Limestone ”’ 


I~ a 4-page pamphlet, Mi P J Harwood, of 
"Corona", Ovingdean, Brighton, puts forward a theory 
of the Michelson and Morley experiment based on 
his definition. of motion as “a process of extending a 
body in a particular direction”? which ‘‘confers 
super-extension on the body” and it acquires “a 
length longer than its static length" Acco1ding 
to Mr Harwood, the increase of thickness of the 
muürrois in the lne of motion compensates for the 
increase of the path of the hght ın that hne He does 
not mention the increase of length of the support of 
the mirrois in the line of motion, which his theory of 
motion 1equires, and his 1eaders are left 1n the dark as 
to why the super-extension 1s limited to the murors 
We have been unable to verify the author’s statement 
that Sir James Jeans “‘ says that the sun, instead of 
sending us light waves, sends us nothing more sub- 
stantial than mathematical equations ” 


Messrs Bowes and Bowes, Cambridge, in catalogue 
No 457 offer upwards of 400 books in newcondition 
at greatly reduced prices The list 15 one of general 
interest, but in ıt are several works of a scientific 
character, particularly in the departments of a1chao- 
logy, travel, and natural history 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —An 
organiser of agricultural education under the Middle- 
sex County Council—The Secietary, Middlesex Educa- 
tion Committee, 10 Great George Street, SW 1 An 
assistant in the department of radium therapy and 
research of the Middlesex Hospital—-The Secretary- 
Superintendent, Middlesex Hospital, W 1 (May 20) 
A resident lecturer: in mathematics, with physics, at 
the Borough Road Training College, Islewo1th— The 
Pimeipal, Borough Road Tiaining College, Isleworth 
(May 23) A head of the department of continuative 
education of Loughborough College The Registrar, 
Loughborough College, Leicestershire (May 23) An 
assistant lecturer 1n economies at University College 
of the South-West of England—The Registrar, 
University College of the South-West of England, 
Exeter (May 25) A graduate teacher of electiical 
engineering subjects for the Junior and Technical 
Day School and Evening Classes of the Wandsworth 
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Technical Institute—The Secretary, Technical In- 
stitute, Wandsworth, S W 18 (May 30) An assistant 
lecturer in chemistry at Brighton Technical College— 
The Secretary, Brighton Technical College, 54 Old 
Steme, Brighton (May 30) An assistant in textile 
research, for research work relating to the knitting 
industry, ın the department of textiles of University 
College, Nottingham — The Registrar, University 
College, Nottingham (June 1) An inspector of 
explosives under the Home Office—The Private 
Secretary, Home Office, Whitehall, S W 1 (June 5) 
An assistant lecturer in physics in the University of 
Manchester—The Registrar, University, Manchester 
(June6) Alecturerin metallurgy, an assistant lecturer 


gineering, and an assistant lecturer in mathematics, 
each in the faculty of engineering of the University 
of Brstol—The Secretary and Acting Registrar, 
University, Bristol (June 9) A lecturer in agricultural 
chemistiy and physics at Swanley Horticultural 
College for Women—The Principal, Swanley Horti- 
cultural College for Women, Swanley, Kent (July 6) 
A science mustiess for physiology at the Bedford 
Physical Tiaming College—Miss Stansfeld, Bedford 
Physical Training College, 37 Lansdowne Road, 
Bedford Two assistant organisers for help in the 
development of the Young Farmers’ Club movement 
in the north and west of England respectively—The 
National Association of Young Farmers’ Clubs, 26 


in civil engineering, an assistant lecturer in electricalen- : Bedford Square, W.C 1 


Our Astronomical Column. 


Pluto —Popular Astronomy for April contaims 
Prof V M Shpher’s report on the Lowell Observatory, 
in which there are some more details about Pluto 
Tt was not until Feb 18, 1930, that Mr Tombaugh 
discovered the images on plates taken on Jan 23 and 
29, and afterwards that on the plate of Jan 21 It 
was examined visually with the 24-inch refractor 
* No certain evidence of disk could be made out, 
although on a few occasions its image seemed not 
quite hke those of equally faint stars" ‘ Later 
tests indicated that with Pluto’s famtness his 
disk, 1f as much as 0 6”, could escape detection under 
good observing conditions’? This would imply a 
diameter of 11,000 miles It was found that Pluto 
was brighter visually than photographically, so a 
yellowish colour was inferred 

The report also states that “the search of the 
ecliptic with the efficient 13-mch telescope 1s bemg 
continued by Mr Tombaugh A band of consider- 
ably greater width ıs being carried round the sky, and 
the reach in magnitude of stars included has been 
increased ”’ 

Rech Inst Carce 425 contains the following obser- 
vations of Pluto made at Simeis by 8. Beljawsky 

1931 UT RA 19310 N Decl 19310 

Mar 224 18h 22 8m 7h 21m 9 918 22° 20’ 39 4" 

» 283 18 120 7 21 899 22 20 45 6 
The magnitude was 14 5 Prof M Wolf gave ıt 
as 14 on Feb 8 

The above C«ercular also contains the following 
revised orbit of 1931 FE, which ıs the interesting 
munor planet discovered by Drs Schwassmann and 
Wachmannin March Itisby A Kahrstedt 


Epoch 1931 April 7 0 U T 


M 31 20° 
w 129 62 
Q I 20 198 0 
4 24 26 
log q 0 2439 
Period 3 713 years 


The perthelion distance 1s 1 754, the eccentricity 
0 2687 


Spectroscopic Parallaxes of B-type Stars—The 
Commonwealth Solar Observatory at Canberra has 
recently pubhshed Memow No 2, contammg an m- 
vestigation of southern B-type stars by B W Rimmer 
for determining spectroscopic parallaxes Themethod 
used by Rimmer ıs essentially the same as that of 
Edwards, who amplified an earlier method of Adams 
and Joy It consists ın (a) accurately classifying 
the spectral types of the stars on the basis of the 
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Harvard classification but with additional sub-types 
interpolated, and (b) dividing each sub-type into 
groups according to the sharpness of the spectral 
Imes Both type and hne sharpness are correlated 
with absolute magnitude, and the final results give 
reasonably good values of the parallaxes Struve has 
recently shown such methods to have a sound physical 
basis, also his parallaxes (derived from mterstellar 
calerum hnes) show a good correlation with the results 
obtained by them, though mdicatimg that the dıs- 
persion of absolute magnitudes 1s probably too re- 
stricted Rimmer’s method differs from that of 
Edwards in the formation of two extra groups, for 
bright hne stars and peculiar stars, also, the mstru- 
ment used gives spectra double the length of those 
obtained at the Norman Lockyer Observatory, 
Sidmouth, by Edwards For those stars, however, 
which are common to the two observers (170 m 
number) the parallaxes are ın faxrly good agreement 
A full discussion is given both of the mstrumental 
equipment and the method used in deducing paral- 
laxes The final results for 350 stars form a useful 
addition to our knowledge of stellar distances , bemg 
in numerous instances the only available source of 
information for southern B-type stars This 1s the 
first volume of a purely astronomical character to be 
issued from Canberra, and ıt will be welcomed by 
astronomers 


The Eighth Satellite of Jupiter — Yale Astron 
Transactions, vol 6, part 4, contains a new theory 
of this satellite by Prof E W Brown As ıs well 
known, the theory of this satellite 1s extremely diffi- 
cult, owing to its great inclmation and eccentricity 
and the very large solar perturbations Prof Brown 
has diminished these difficulties by the use of a doubly 
periodic intermediate orbit the two periods are that 
of the elliptic terms and that of the Variation The 
work was carried out before the recent recovery of 
the satellite, so the constants were derived from the 
observations of the first six or seven years The ratio 
of the mean motions (Sun to J VIII) ıs - O 171171, 
giving 741 613 days for the sidereal period , the mean , 
mchlnation, 31° 13’ The eccentricity is at present 
taken as exactly 04 The mean motion of the 
perijove is —0 00163 n, where n ıs the mean motion 
of J VIII The perjove therefore takes more than 
1200 years to make one revolution. The fact of the 
motion bemg in the reverse direction to the satellite 
was unexpected, it arises from the second order 
terms exceeding those of the first order The mean 
motion of the node 1s —0 02193 n, hence the node 
goes round in about ninety years The coefficients 
of the mequalities are given ın the article 
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Research Items. 


Stone Implements of Types new to Southern India 
— Sx stone implements of types not hitherto recorded 
m India are figured and described by K Sripada Rao 
in the Journal of the Mysore Umversity, vol 4, pt 2, 
July 1930 They are selected from among four hun- 
dred and fifty umplements collected on geological ex- 
cursions of the Central College, Bangalore Tt 1s sug- 
gested that of the six types, four, from Reddipalle, 
Cuddapah District, of Cuddapah quartzite, represent 
an advance on the Lower Paleolithic (Acheulean) cul- 
ture of Biligere, Mysore, while the last two, from Tri- 
chinopoly and Ranganathpur, Mysore, belong to the 
Middle Paleolithic The first implement 1s triangular 
with meurved sides One surface 1s concave and shows 
no sign of working, the other has a small central 
triangular platform of which the sides are parallel to 
the sides of the implement, giving ıt the appearance 
of a truncated triangular pyramid | Similar specimens 
were collected from widely separated areas such as 
Satyavedu, Alicoor Hills, and Kibbanhalh (Mysore) 
The nearest parallel is a ‘ tribrach’ from the Isle of 
Wight, deseribed by Sir John Evans, and compared 
by him to specimens from Yucatan and Russia The 
second implement 1s roughly triangular with rounded 
angles and has one surface chipped in three broad 
triangular faces longitudinally disposed It closely 
resembles the Stellenbosch ‘ cleaver’ The third ım- 
plement is horseshoe shaped The worked surface is 
covered by six broad flaked faces the three big ones 
forming, with the back, the three straight cuttmg 
edges, of which the main one is opposite the curved 
edge of the horseshoe The fourth implement is 
roughly rectangular The worked surface (one side 
only) shows four big flakıngs, of which the one longi- 
tudinally disposed forms the cutting edge Of the 
two remaining implements, the one from Trichinopoly, 
of yellow cherty material, ıs crescent shaped ^ The 
convex edge, 8$ in in length, ıs thin and sharp, the 
concave edge 1s also sharp One end is pointed, the 
other has a ridge, and ıt 1s suggested that this was 
inserted in a handle to enable both edges to be used 
The sixth implement, from Ranganathpur, 1s of white 
and greasy-looking quartz reef, stamed red by iron 
oxides Its of the shape of an ox-head with ledge-hke 
notches m the place of the ears These make the 1m- 
plement probably unique ın India and perhaps indeed 
elsewhere It1s suggested that the rounded and sharp- 
edged butt, which affords no hand-hold, was mtended 
to fit m a slotted handle 


Pneumoconiosis caused by Talc —Although tale 
powder finds a number of industrial apphecations, 
comparatively few mstances of pulmonary affections 
traceable thereto have been recorded In the Rendi- 
cont, of the Reale Istituto Lombardo di Scienze e 
Lettere for 1930, Dr Arturo Zanell: describes the case 
of a workman employed in a pneumatic tyre factory 
to inject powdered tale into the mterior of the tyres 
and to apply the same material to the outer surfaces 
of the tyres by means of a cloth  Durmg this work, 
the air contamed a dense dust, but no masks were 
provided for the employés and no other means was 
adopted for their protection from the dust The man 
developed grave digestive troubles, and X-ray examma- 
tion of the lungs revealed the presence of the nodular 
formations typical of pneumoconiosis Although tale 
has been regarded as a mineral formmg a dust which 
only rarely has pathogenetic qualities, one of its 
properties seems to render ıt particularly dangerous 
It forms extremely mmute particles which do not 
irritate the sensitive nerve endings of the mucus on 
which they are deposited, so that such important 
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means of defence as sneezmg, coughing, and increased 
secretion are not brought mto operation. In the case 
considered, mdeed, the patient exhibited, durmg 
working hours, a weakenmg of the olfactory sense, 
the layer of dust on the mucus preventing the 
transmission of the olfactory stimuli to the nerve 
endings 


Respiration 1n Insects —In Brological Reviews of the 
Cambridge Philosophical Society, vol 6, No 2, 1931, 
pp 181-220, Dr V B Wigglesworth gives an admuir- 
able summary of our present-day knowledge of respira- 
tion in insects A very extensive hterature has grown 
round the subject durmg the last twenty years or so, 
and, m sifting this mass of mformation, the author 
has undertaken a task of considerable difficulty His 
review covers the ground of external and internal 
respiration in insects the histology of the tracheal 
system 1s fully described, while the supply of air to 
the tracheoles, the respiratory movements, the elumina- 
tion of carbon dioxide, and the respiratory function of 
the blood all come under review. The respiration of 
aquatic insects 1s also very fully discussed, and there 
1s & brief account of the same process in parasites 
The ultimate endings of the trachee are capillary 
tubes, or tracheoles, often less than luz in diameter 
The problem as to whether these fine tubuli contain 
fluid or air, a subject which Dr Wigglesworth has 
specially studied, 1s discussed from its biophysical 
aspect ‘The exchange of gases m the tracheal system, 
as a whole, 1s effected primarily by diffusion, which 1s 
modified by the opening and closmg of the spiracles 
Ihe relative umportance of the spiracles and the ın- 
tegument with regard to the elimination of carbon 
dioxide 1s another important aspect of the subject, 
and 1t 1s evident that we know little as yet with regard 
to the rôle played by the sk While there 1s indirect 
evidence that the blood acts as a carrier of oxygen to 
the tissues, 1b ıs still a very moot point whether ıt 
contains a respiratory protem analogous to hemo- 
cyanm or hemoglobin It is only in certam very 
special cases that hemoglobin is present in insects 
and functions as an oxygen carrier, but in the vast 
majority of these creatures no carrier has been identi- 
fied At the end of Dr Wigglesworth's paper there is 
& bibhography, of about three hundred references, 
which will be found of service to all interested in the 
subject 


Indian Forest Plants —In Indian Forest Records 
(Botany Series), vol 16, pt 1 (1931, Mr R N 
Parker, forest botanist at the Research Institute, 
Dehra Dun, India, continues his illustrations of 
Indian forest plants with plates and notes of five 
more species of the genus Dipterocarpus The first 
part of this work appeared ın vol 13, pt 1 (1927), of 
Indian Forest Records, and was mentioned in NATURE, 
five species of this genus then beimg dealt with 
The species here treated of are D Baudw, grandi- 
florus, obtusvfolwus, Dyer, and Kerru Excellent 
plates depict the species Mr Parker has an interest- 
ing note on the hybridisation of different species 
He writes “Iam of opmion that the various species 
of Dipterocarpus hybridise freely in nature The 
hybrids most often met with appear to be between 
the «ns (rough-barked dipterocarps), D  obtuswolws 
and tuberculatus, and one of the kanyww (smooth- 
barked dipterocarps)” The hybrids D costatus x 
obtusvfolvus and D tuberculatus x turbinatus seem to 
be of frequent occurrence Other hybrids also 
appear to occur, though the evidence for them 1s 
not always very satisfactory Dr Kerr, a botanist 
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keenly interested ın the Malayan flora, was the first 
to detect and describe a hybrid Dipterocarpus 


New Arctic Islands —The Arctic seas between 
Franz Josef Land and Northern or Nicholas Land have 
seldom been penetrated, owing to congestion of heavy 
ice The Itaka airship passed over the region in 1928 
but made no discoveries In the summer of 1930, the 
Russian Arctic expedition under Prof O Schmidt, in 
the 1cebreaker Sedov, after relievmg the meteorological 
station at Hooker Island, Franz Josef Land, made an 
attempt to reach Northern Land, of which the western 
sıde ıs unknown In spite of heavy ice, the expedition. 
had a great measure of success and made several dis- 
coveries of importance An account of the voyage by 
Prof R Samoilovitch, with a map of the discoveries, 
appears in Petermanns Mitteilungen, Hefte 3/4,1931 A 
low, flat island of Paleozoic sandstone (Wiesse Island) 
was found in lat 79° 27’ N, 76° 40’ E A second 
island, Issatschenko Island, was found fifty mules 
south-east of the island known as Eimsamkeit or 
Lonely Island, which, however, was not seen A 
third island, called Voronin Island, was found in 
lat 78°N ,long 93° 30’ E (approximately) Farther 
north, a number of small ıslands of Paleozoic limestone 
were discovered about fifteen miles from the west 
coast of Northern Land On one of these islands of 
the Kamenev Group, ın lat 79° 6’ N ,long 90° 33’ E, 
a new meteorological station was established and pro- 
visioned forthree years The party of four men 1$ pro- 
vided with dogs and could retreat to the Siberian 
coast if relief by ship were impossible Finally, the 
expedition discovered another island, Schmidt Island, 
m lat 81° 5° N, long 89°40’ E This island 1s com- 
pletely 1ce-covered 


The Idu (Japan) Earthquake of Nov 26, 1929 —A 
prelmunary report on this earthquake by Prof A 
Imamura (Tokyo Imp Acad Proc, vol 6, pp 419- 
422, 1930) shows that ıt presented phenomena of 
much interest The shock was destructive in two 
areas, the centres of which are about 14 miles apart 
Of the faults that appeared with the earthquake, three 
are especially noteworthy One, about 63 miles long, 
runs north and south along the neck of the Idu penin- 
sula The dislocation along this fault m a railway 
tunnel shows that, at a depth of 500 feet, the crust 
on the west side had shifted 7 ft 101n southwards 
and 2 ft downwards with reference to the other At 
the surface, the dislocation was much less apparent 
The other two faults may be continuations of this 
fault, that at the south end bemg 11 miles long and 
trending S 30° W The crust on its west side was 
shifted relatively 4 ft 3n to the south, with an up- 
throw of lft 8m The fault at the north end is much 
smaller and trends to the north-west The seismo- 
graphic evidence shows that the first movement came 
from near Ukihasi (lat 35° 2’ N, long 139° 0’ E) 
The block-movement thus seems to have started near 
the central point of the fault-system, passed quietly 
over the middle fault, and increased greatly along the 
two oblique terminal faults Round these faults are 
situated the two meizoseismal areas, ın which 259 
persons were killed and 2142 houses destroyed About 
44 miles to the east of the southern area les the small 
town. of Ito, at and near which were felt the numerous 
shght shocks of the previous spring (NATURE, vol 126, 
pp 326, 971, 1930) About the time of the Idu 
earthquake, the Military Land Survey was engaged 
in relevelhng the district One section was levelled 
the day before the earthquake and in the opposite 
direction the day after A comparison of the two 
series showed that practically no change had occurred 
in this portion of the penmsula The relevelling and 
retriangulation of the whole area are now 1n progress 
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and seismographs have been erected at four stations 
around the epicentres (Tokyo Imp Acad Proc , vol 6, 
pp 399-400, 1930) 


High-Speed Wind Channels —A paper by Sir Thomas 
Stanton in the March number of the P1 oceedings of the 
Royal Socrety contains a history of recent progress in 
the development of high-speed wind channels for 
research m external ballistics The fundamental idea 
of the work ıs to measure the forces and couples to 
which a projectile 1s subject, by means of scale models 
in which the body 1s held stationary in a current of 
air moving at high speed The earlier work was done 
with the momentary blasts of air which were produced 
by the release of a volume held at high pressure , 
this proved unsatisfactory, partly because of the 
difficulty experienced ın obtaining speeds greater than 
that of sound, but more particulaily because 1t was 
found that complicated systems of stationary waves 
formed ın the jets, so that ıt would be almost umpos- 
sible to know the exact conditions to which the model 
was subjected The later work has been carried out 1n. 
a continuous air current, and 16 has now been found 
possible to devise systems in which the air current 1s 
reasonably uniform over a sufficiently large region to 
contain a small model, and in which the forces on the 
model can be measured with relative ease A con- 
siderable amount of investigation has been done on 
these hnes, but 1t has been found that the conditions 
in the channels are extremely sensitive to quite small 
changes in the entering air This rather limits the 
usefulness of the method, and ıt 1s suggested that the 
next stage in the work should consist ın bringing such 
conditions under better control 


Stark and Zeeman Effects —T'wo papers in the 
March number of the Proceedings of the Royal Society, 
by Prof J S Foster, on the effects of electric and 
magnetic fields on the helium spectrum, and by J K 
L MacDonald, on the Stark effect in molecular 
hydrogen ın the range 4100-4770 A add considerably 
to knowledge of these phenomena Prof Foster’s 
contribution 1s largely concerned with the combined 
effects of magnetic and electric fields, a subject which 
has played an mnportant part ın the development of 
quantum theory, but for which few data are available 
Amongst the numerous results may be noted the 
appearance of hnes in crossed fields for which the 
change ın the magnetic quantum number (Am) 
appears to be more than one unit Mr MacDonald’s 
paper deals only with the pure electric resolution of 
the band lines, extending and paitly checking earlier 
work by Kiutài This investigation of molecular 
hydrogen ıs of considerable difficulty, both experi- 
mentally and m its theoretical interpretation In 
addition to the use of Lo Surdo tubes of rather 
curious design, with restriction of the path of the 
discharge m front of the cathode, 1t was also found 
necessary to employ streaming gas, admitted from 
below the cathode, and, in order to obtain details of 
the line structures, to sacrifice field strength to obtain 
a steady and bright source The scale of the resolution 
of the lines, compared with the splittmg of the lines 
of atomic hydrogen, appears clearly on a plate accom- 
panying the paper 

Structure of the Atomic Nucleus —Latimer, in 
the March number-of the Journal of the American 
Chemical Society, points out that the abundance curve 
for lighter elements, the atomic weights of which 
are approximately mtegral multiples of four, shows 
maxima for 4, 7, 10, 12, and 14 alpha particles, which 
suggests that the alpha particles are arranged m a 
tetrahedral pattern He proposes an arrangement 
of 4 alpha particles in a tetrahedron with a certain 
coupling of proton spms and, by contmuing the 


May 16, 1931] 


NATURE 


761 





pattern to 10 alpha particles, finds a point in the 
lattice about which four protons converge in the 
same manner as in the alpha particle The entrance 
of a pair of electrons at this pomt explains the first 
pair of extra electrons found im argon (40), and an 
extension of the principle appears to give a complete 
explanation of the numbers of extra electrons re- 
quired in the heavier elements With the addition 
of the extra electrons, the proposed nuclear structure 

becomes a diamond-shaped lattice of electron pairs 
. jomed by protons The model may be mterpreted 
as the pattern determined by the directions of the 
proton spin vectors, the angle between any two 
proton vectors bemg that formed by Imes from two 
corners of a tetrahedron to its centre This is the 
angle at which two elementary spin vectors add 
to give a resultant of two umts The quantity 
jV n(n 4- 2) 1s the magnitude of the vector representing 
n umts of spin, and only resultants with integral 
values of n are permitted The geometry of the 
tetrahedron 1s thus clearly seen to be that demanded 
by quantum mechanics for the eombination of two 
unit spin vectors The paper ıs illustrated by repre- 
sentations of models, which add considerably to the 
clearness of the ideas put forward ın it 





Atomic Weight of Iodine —In an mvestigation of 
Baxter and Tilley m 1909, the ratio of silvér to 
10dine pentoxide was found to be 0 646225, whereas 
the values Ag= 107 880 and I= 126 932 give 0 646251 
(isotopic oxygen mixture=16 000) It ıs now shown 
by Baxter and Butler, m the March number of the 
Journal of the American Chemical Society, that the ratio 
Ag/I,0, 1s affected by two sources of error (1) the 
adsorption of air by very porous 1odine pentoxide, 
and (2) the fact that 1odine pentoxide produced by 
the dehydration of 1odic acid appears to contain 
less 1odme and more oxygen than corresponds to 
the formula IO; Whilst the modern value for the 
atomic weight of iodine rests on several well-established 
ratios to silver and to the other halogens, 1t would 
be necessary, m order to reconcile the experimental 
values of the ratios of silver and iodine to iodine 
pentoxide with the theoretical values, to increase the 
atomic weight of iodine by 0 005 unit ın the former 
case and decrease 16 by 0 03 unit m thelatter Great 
care was taken in the purification of the iodine 
pentoxide, which was then decomposed by heating 
at about 400° m a weighed quartz reaction vessel 
which contamed hot silver to prevent escape of 
10dine, and finally the weight of the 10dimne was 
determined Water retained by the pentoxide was 
collected in a weighed absorption tube and correction 
of 0 001 per cent for adsorbed air was made The 
ratios I/O and I,/I,O, were found to be 3 17262 
and 0 760342, which would correspond with I= 
126 905, which ıs considered to indicate an excess 
of oxygen of 0 005 per cent m the pentoxide above 
the theoretical value  lodimne pentoxide of normal 
composition has not been prepared 


Hydrogen lon Concentration in Unbuffered Solu- 
tions —A platinised electrode ın a hydrogen atmo- 
sphere adsorbs the cation or base from a salt or base 
. solution, thus yielding a more acid solution in the 
cell than before treatment with hydrogen This 
forms a serious objection to the use of the ordmary 
type of platimised platinum electrode m unbuffered 
solutions Again, since acid-base indicators are 
weak acids or bases, large errors may be caused m 
their use ın measuring the pH of pure water or 
extremely dilute solutions of acids or bases These 
problems are discussed in three papers in the March 
number of the Journal of the American Chemical 
Society by Kolthoff and Kameda In the first, 16 1s 


No 3211, Vor 127] 


shown that acid adsorbed by platinum ean be re- 
moved by washing with water in a hydrogen atmo- 
sphere An electrode coated with a bright layer of 
platinum was used, which gave satisfactory results 
in unbuffered or slightly buffered solutions The 
electrode, after platinisation, is treated with hydro- 
gen bubbled through water, and the cell then washed 
out and solution admitted The electrodes are 
easily poisoned and are replated after each set of 
measurements ln the second paper, the use of 
mixtures of two forms of an indicator in different 
ratios 1s described, the indicator bemg isohydrie with 
the solution The colour m the unbuffered solution 
is compared with that ın an ordinary buffer solution 
with the same mdicator mixture, a correction for 
the difference of 10nie strength of the two solutions 
bemg applned In the third paper, the hydrolysis 
of zme sulphate solutions was investigated The 
second paper emphasises the importance of using 
pure indicators, the commercial products not always 
being satisfactory in this respect 


Corrosion of Copper —The green patina produced 
on copper by more or less prolonged exposure to moist 
air is generally stated to be a basic carbonate In 
two papers in the Journal of the Insiwute of Metals, 
(vol 42, p 181, 1929 vol 44, p 389, 1931), Vernon 
and Whitby have reported analyses of the deposit 
formed in different localities m England, and these 
show that in the particular samples examined the 
main constituent 1s a basic sulphate of copper, with 
very little carbonate In some specimens from 
coastal towns theie was chloride , m specimens from 
Lowestoft there was a considerable amount In only 
one specimen was there no carbonate London 
samples contamed copper sulphide, sometimes to the 
extent of more than 10 per cent, and the action of 
hydrogen sulphide is considered to play an important 
partin the corrosion In the second paper, 1t 1s shown 
that the compositions of the materials of the patina 
more than seventy years old correspond with the 
natural minerals — brochantite, CuSO, 3Cu(OH), , 
atacamite, CuCl,, 3Cu(OH),, and malachite, CuCO,, 
Cu(OH}, There 2s an interesting general discussion 
at the end of the second paper 


Solid Polyiodides of Potassium —Although solid 
polyiodides of caesium, rubidium, and ammonium 
have been shown definitely to exist at ordmary 
temperatures, whilst no solid polyiodides of sodium 
and lithtum are reported, the solid polyiodides of 
potassium have been the object of several researches 
which have led to conflicting conclusions Up to 
the present, four investigators have considered that 
they have prepared KI,, although only one reports 
analyses supporting his results, whilst two have 
obtained evidence for its existence At least four 
investigators have failed to obtain rb, or have given 
evidence against its existence There is a similar 
conflict of evidence in the case of KI, In the March 
number of the Journal of the Chemacal Society, 
N S Grace has shown that the solid polyiodides 
obtamed from aqueous solutions contain water 
of crystallisation, the two compounds KI, H,O 
and KI, H,O, stable at 25°, bemg isolated Previous 
work of Abegg and Hamburger, which had been 
interpreted as indicating the existence of KL, 
is shown to be substantially accurate, but the poly- 
10dide was shown to contain two molecules of com- 
bined benzene, KI, 2C,H, Evidence is given that 
no unsolvated polyiodides of potassium exist at 25? 
Results of Parsons and Whitmore, which have been 
regarded as disproving the existence of solid poly- 
i0dides, are shown to be too incomplete to provide 
any such evidence - 
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Agricultural Science in Palestine. 


W HEN the Zionist organisation began to develop 
its programme for the colonisation of Palestine, 
it 1ealised the need for scientific research mto agri- 
culture and horticulture and set up an experimental 
station at Tel-Aviv under the directorship first of 
Dr Warburg, and now of Dr Elazari Volcan 
Laboratories were equipped and arrangements made 
for field experiments in the various parts of the country 
being colonised under Zionist auspices As might be 
expected, the scientific work has been well done and 
a number of teresting results have already accrued, 
opening up many possibilities for the future The 
Zionists are not the only Jewish investigators m 
Palestine the French organisation, known asPICA, 
has its school and experimental farm at Mikveh, where 
good work 1s done, and there 1s, of course, the Pales- 
tinian Government Department with its headquarters 
at Jerusalem 

The agricultural problems are those of a dry region 
of smallholders—a usual type of holding where 
irngation can be widely practised but less common 
otherwise Thesmallholdings are necessitated by the 
circumstance that Palestme is only a small country, 
already carrying a considerable population of Arabs 
who have been there for many years and regard 
themselves as having a good claim to the land , while 
the number of Jews who wish to colonise ıt 1s con- 
siderable To meet the difficulty, the method was 
early adopted of working out schemes of husbandry 
suitable for small farmers of intelligence but not much 
capital In the Plam of Sharon, the best prospects are 
for fruit, flowers for scent, and, near the towns, dairy 
products and vegetables In the Emek these are less 
suitable though dairying 1s being seriously attempted 
the simple obvious products are cereals, but these are 
not easy to sell profitably 

The Tel-Aviv work 1s based on a sufficiently com- 
prehensive programme and it covers practically all 
subjects bearmg upon the colomsts’ problems 
Throughout, the purpose is to intensify agriculture 
in order to provide a higher standard of living for a 
larger rural population This mvolves the more mten- 
sive production of existing crops, the introduction. of 
new ones, and the umprovement of the native breeds 
of hve-stock At the same time, the Division of Rural 
Economics 1s making a careful survey of the conditions 
of production of the existing crops and hve-stock 
products with the view of further development 
Possibilities of disposal of the mcreased output are 
bemg explored, the home market ıs not particularly 
large, but Egypt and the near parts of Europe offer 
some prospects for an export trade 

Dairy farming, ın particular, seems to offer many 
advantages It gives a higher output per man and 
per acre than the traditional agriculture, and thus 
lends itself to a denser agricultural settlement The 
resulting animal manure raises the fertility of the 
soil for other systems of farmmg The mvestigation 
has been assisted by the Empire Marketing Board, 
which arranged that Mr J Crichton, of the Rowett 
Institute, should study the subject on the spot The 
technieal problems are well on the way to solution 
The grading up of the dairy cattle has been started, 
and also the mutial improvement of the soil to a pomt 
at which it wil begin to carry the new system, and 
the elaboration of a suitable croppmg scheme ‘The 
Palestiman demand for dairy produce bemg ım- 
sufficient, 1t 19 proposed to build up a control organisa- 
tion strong enough to maintain such a standard of 
quahty as will secure the products ın the overseas 
markets! The possibility of the development of a 
sugar industry ıs being examined ?. The most hopeful 
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solution appears to be the combined cultivation of 
cane and beet, thus spreading the work at the factory 
over a longer season and broadening the scheme of 
cropping Sugar-cane, although little grown, is not 
a new crop in Palestme Beet, however, presents 
certain difficulties m the dry regions, but these can be 
overcome by irrigation at critical periods 

Among the mdigenous plants are eight species of 
wild flax, and the growing of flax for seed, carried out 
m Bible days, ıs being explorted once more So far 
no serious diseases or pests have affected this ciop, 
though ıt ıs anticipated that dodder ıs likely to put 
n an appearance at some future date 

Palestine, however, 1s always liable to plant diseases 
and pests, and steps were taken from the outset to 
cope with them Dr Reichert, who ıs m charge of 
the Division of Plant Pathology, and 1s ably assisted 
by Miss Hellinger, has confined his attention prin- 
eipally to the banana, citrus, and wheat crops 
‘Internal decline ’, a physiological disease of citrus 
fruits well known in other regions, has now been 
recorded in Palestine Diplodia stem-end rot ıs 
widespread, and m 1929 cost the Palestine orange 
industry some £25,000 It is, however, practically 
eliminated by debuttonmg the fruit by colourmg ıt 
A third trouble, due to Sclerotunta sclerotvorum, 1s 
common to citrus, banana, and various other crops 
The banana 1s particularly susceptible, and there 
seems considerable danger of the spread of the fungus 
thence to the citrus groves The wheat studies, 
commenced in 1923 and still m progress, have been 
chiefly concerned with the relative susceptibility of 
different varieties to bunt, and 1t 1s of considerable 
interest that the wild emmer (7'ritacum dtcoccordes) 
has been found to be highly susceptible 

Dr Oppenheim, of the Division of Horticultural 
Breeding, 1s working principally upon the sugar content 
and the acidity of the orange fruit during its develop- 
ment, and upon breeding methods for improving the 
citrus crop He emphasises the importance of bud 
selection and suggests the establishment of a national 
organisation for the selection of stock and of bud-wood 
from trees already existing ın the groves 

Of the insects giving trouble to the grower, locusts 
are the best known, and the Government has set up 
a good locust service to observe and deal with the 
insects as soon as they appear Other insects, however, 
are also harmful Dr F S Bodenheimer, m his 
bulletin on. the Coccide or scale msects of Palestine, 
enumerates some 65 species, of which eight are new 
to science Even this list by no means exhausts the 
Coceid. fauna and he has since issued supplementary 
notes He has studied also the Wood Leopard moth 
(Zeuzera pyrina), an msect which causes great damage, 
particularly to olive and apple trees, by its larva 
tunnelhngin the wood ‘Theuse of paradichlorbenzine 
or calcium cyanide ıs recommended as a remedy easy 
to handle and to apply Among other entomological 
papers, the report by H Haupt on Homoptera 
Palestine I? and that of F S Bodenhemmer on 
tobacco pests may be mentioned Some of the latter 
originally affected wild Solanaces and other plants, 
but are now passing over to the newly planted tobacco 
and cause considerable injury 

Spraying naturally comes in for a good deal of 
study one interesting paper deserves mention’ As- 
suming varied standards of mortality by spraying, 
and a 95 per cent natural mortality in each generation 
of the larve from the eggs surviving spraying, 1b 1s 
shown that msects with 10 or 20 eggs per female 
cannot maintain their existence under such control 
measures, but that the Red Scale (Chrysomphalus 
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aurantic), which has 100 eggs per female, can only be 
controlled by a spray giving at least 90 per cent 
mortality, and that one, or at most two, sprayings 
per year are then sufficient The control measures 
should be applied at the time of population mmimum , 
the numbers cannot be materially reduced if dealt 
with at the time of population maximum Similar 
considerations are applied to field mice control 

The publications of the Tel-Aviv Institute are not 
confined to agriculture and horticulture A systematic 
survey of the flora of Palestine 1s now being carried 
out by A Eig Two bulletins on the systematic side 
and one from the ecological aspect give an excellent 
bird’s-eye view of the flora of Palestine The flora 
1$ m process of active transformation owing to the 
effect of modern methods of land cultivation Marsh 
species aie tending to disappear owing to increased 
drainage, while certain dry land species are vanishing 
with the spread of irrigation 

The attempt to fix the shifting sand dunes will 
probably affect the dune flora These rmmment 
changes render 16 desirable for the botanical surveys 
to be pushed forward as rapidly as possible, but the 
work 1s handicapped by the fact that most plants are 
short-lived, appearmg ın the spring only, so that 
only relatively small areas can be investigated each 
year The flora 1$ much affected by physical factors, 
especially by the distribution of ramfall, as the period 
of greatest heat synchronises with that of absence of 
ram Steps are already bemg taken to preserve the 
native flora, to guard the reserves, and to plant woods 
of forest trees 

One of the publications makes an especially wide 
appeal Dr Volcam’s pamphlet, “‘ The Fellah's Farm", 
which, apart from 1ts special agricultural matter, 1s of 
general interest because of 1ts many references to 
survivals of ancient Jewish and fellah folklore Here, 
for example, is a summary of the rites still performed 


by the local peasantry when the ram has failed to 
appear 

“ Each district has its local rites There may be 
a procession. of girls in the twilight after the evening 
meal, beating empty petrol tms contaming pebbles, 
m order to make even more noise They knock at 
the doors of the houses, and are sprinkled with water 
An old woman marches before them, a handmill on 
her head, on top of which a rooster shut in a basket 
crows lusti to call forth divine compassion A 
pitcher of water occasionally replaces the handmull 
A white cock and a black hen are carried along and 
beaten at mtervals so that they may cry all the 
louder Grain and flour sifters are carried on the 
head to symbolise the famine threatenmg man and 
beast Sometimes an old woman, riding a donkey 
backwards and carrying an infant, grinds an empty 
handmill These figures are meant to personify 
mnocence The old woman can no longer do wrong, 
while the infant has not yet tasted sm The rooster 
represents the domestic animals ”’ 

The workers at Tel-Aviv,and the Zionist Organisation 
supporting them, are to be heartily congratulated on 
the volume and quality of the work they have already 
done under conditions which have sometimes been. 
both difficult and trymg With the setting up of the 
new experimental field at Rehovat, we may expect 
an even more extensive study of Palestinian problems 
A good begmning has been made we wish the 
workers all success 

THE STAFF OF ROTHAMSTED 
EXPERIMENTAL STATION 


1 Preliminary Report on the Agricultural Aspect of a Sugar Industry 
in Palestine, T'el-Avw Bull , 3, 1924 f 

2 The Dairy Industry as a Basis for Colonisation in Palestine, Pub 
Palestine Econ Soc, 1928 The Transition to a Dairy Industry in 
Palestine, Tel-Aviv Bull , 11, 1930 

3 Homoptera Palestine, 1, Tel-Aviv Bull, 8, 1927 

1 Theoretical Considerations on the Evaluation of Control Measures, 
by Dr F S Bodenhermer Hadar, vol 3, No 12, December 1930 


The Satellites of Jupiter. 


PROF DE SITTER, Director of Leyden Observa- 
tory, delivered the George Darwin Lecture 
of the Royal Astronomical Society on May 8, 
taking as his subject “The Satelhtes of Jupiter” 
The lecture began with a sketch of the progress 
of our knowledge of the system Gahleo attempted 
to make tables of their motion Romer deduced 
from them the finite velocity of Ight War- 
gentin devoted a large part of his life to the study of 
their motions Bradley made careful observations 
La Grange improved the mathematical theory 
Delambre and Damoiseau made tables, which re- 
mained in use until recent times Forty years ago, 
Sir David Guill carried out a series of observations 
with the Cape heliometer , he compared the satellites 
with each other, not with Jupiter itself, finding that 
this inereased the accuracy of observation very 
notably The positions of certain stars had been 
found with great accuracy in connexion with the 
determination of the solai parallax from observations 
of the planets Ins, Victoma, and Sappho These 
stars were now used to check the scale of the heho- 
meter, and this was considered to be known to one 
part ım 100,000 Prof de Sitter took a large part in 
reducing these observations , he found from @ com- 
bination of all determinations that the mass of the 
Jovian system 1s 1/1047 40 of the sun, with a probable 
error of 0 03 1n the denominator 

Prof de Sitter then gave an outline of the different 
classes of perturbations, which he divided into four 
groups (1) Those with periods of less than 17 days ; 
(2) periods of 400-500 days, (3) the small hbration 


No 3211, Vou 127] 


of satellites I, II, IIT about their equilibrium 
position—he found that the period of this 1s close to 
six years, (4) those exceeding Jupiter’s period of 
revolution The inequalities of short period exceed 
in magnitude the oscillations arising from the eccen- 
tricities of the orbits , he therefore used intermediary 
orbits based on these inequalities, instead of using 
ellipses 

The values given by Prof de Sitter of the masses of 
T, II, III, IV were 381, 248, 817, and 509, expressed 
in unibs of the seventh decimal of Jupiter's mass 
Those of II and III are the best known, the different 
determinations of these being very accordant He 
made a comparison between the Jovian system and 
(1) the four interior planets, (2) the four giant planets 
He noted that 33 years in the satellites corresponded 
to 17 centuries ın the terrestrial planets and to 1200 
centuries in the outer planets Consequently, pro- 
gressive changes take place much more rapidly in 
the satellite system, which adds interest to the study 
of them 

Prof de Sitter also alluded to his studies of the 
variations in the rate of the earth’s rotation as shown 
by the fluctuations in the motions of the moon, the 
inner planets, and Jupiter’s satellites Certain dis- 
erepancies between the results from Jupiter’s satel- 
lites and those from the other sources suggest the 
possibility that the Jovian system might have fluctua- 
tions of its own He showed from a diagram that the 
fluctuations were small during the nineteenth cen- 
tury, so that ıt was not until the present century that 
their reality could be affirmed with some confidence 


164. 


Newcomb had, however, suggested many years before 
the possibility that the lunar fluctuation might arise 
from changes 1n the earth’s rate of rotation 

Prof de Sittei stated that his work had been 
assisted by exeellent series of photographs of the 
satellites obtained at many observatories He made 
a compaiison between the accuracy of heliometer 
and photographic positions, the probable error of 
one position with the former was 0 075", while that 
from a plate with six images, measured in two posi- 
tions, was 0 02”—0 03” 


Weather and Health. 


b ul interesting report, prepared by Dr Ellsworth 
Huntington with the advice of a strong com- 
mittee, based on the daily meteorological and mor- 
tality records of the city of New York from April 15, 
1882, to Mar 24, 1888, appears as Bulletin No 75 of 
the National Research Council (National Academy 
of Sciences, Washington) Gross mortalities at ages 
under five years and ovei five years are considered 
separately, also mortalities in these age periods from 
causes other than pneumonia and influenza Mortality 
from pneumonia and influenza (all ages) forms a 
separate group The data are expressed as percent- 
ages of the daily average of the particular year, and, 
when necessary, corrections for seasonal trend are 
introduced For sufficient reasons, graphical methods 
are chiefly used, ın particular climographs that is, 
a third variable, daily deaths, ıs shown by contour 
lines on a bivariate diagram, for example, of tempera- 
ture and 1elative humidity It ıs contended that the 
method leads to clearer results than the use of correla- 
tion coefficients and massed averages 

The principal conclusions reached are these 
Judging by the data of deaths from all causes except 
pneumonia and influenza among persons over five 
years of age, the optimum temperature ıs close to 
65° F Among children under five years the optimum 
is about 10° lower Among extremely young infants, 
however, there 1s evidence that the optimum 1s higher 
So far as influenza and pneumonia are concerned, 1t 
appears that the chances of contracting the disease 
are at a maximum with the lowest and a minimum 
with the highest temperatures, but that the chances 
of death after the disease has been acquired are 
subject to the influence of the normal temperature 
optimum It appears that at the optimum tempera- 
tures, low atmospheric humidity 1s harmful but, 
among young children, plays only a munor part 
Above the optimum temperature, the best humidity 
appears to be progressively lower as the temperature 
rises 

Much stress is put upon the relation between inter- 
diurnal variability of temperature and mortality 
“No matter whether a drop of temperature causes 
the mean temperature to be bette: or worse, 16 tends 
to produce a stimulating effect which induces a 
relatively low death-rate both on the day in question 
and the next day In similar fashion, no matter 
whether a rise of temperature brings a favourable or 
unfavourable mean temperature, its effect for two 
days ıs to raise the death-rate " Still moreinteresting 
ıs the apparent fact that a moderately high degree of 
vanability of temperature from day to day ıs more 
favourable than low vamnability In this respect 
there 1s a similarity between the experience of New 
York and of Stockholm, which suggests that there 
IS a definite optimum variability independent of tem- 
perature 

The author asks whether “ the apparent difference 
from season to season " may not ''merely represent 
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changes of temperature" He finds that ideal 
weather in New York would be characterised by an 
average temperature of about 65? and a relative 
humidity of nearly 90 per cent The preceding ten 
days should have been characterised by fairly strong 
changes of temperature, averaging 4°, and should 
culminate in a fall of 10? or 12° It seems that south- 
east England, outside the smoke-laden area of London, 
approaches as near to the ideal as we may hope to 
come, but the author pomts out that many other 
variables remain to be considered 


University and Educational Intelligence. 


CAMBRIDGE —The Sadleirian professorship of pure 
mathematics will be vacant on Sept 30, 1931, by the 
1esignation of Dr E W Hobson 

The Appointments Committee of the faculty of 
mathematics has reappointed Mr S W P Steen, of 
Christ's College, and Mr T G Room, of St John’s 
College, to be University lecturers ın the faculty, and 
Mr E C Bullard, of Clare College, to be University 
demonstrator in geodesy 

A 1eport has been received from the managers on 
the regulations for the Quick professorship of biology 
In October, Prof G H F Nuttall retires from the 
chair, after having held ıt for twenty-five years By 
the terms of Mi Quick’s will, the benefaction must 
always be used to promote “study and research in 
the sciences of vegetable and animal biology” 
Authority 1s given to the managers, however, to 
propose to the University changes in the particula 
field of biology with which the chair shall be associated 
From 1906 until 1919 this field was defined as 
protozoology, in 1919 parasitology 1eplaced proto- 
zoology ‘The managers now recommend to the 
University that the next tenure of the Quick pro- 
fessorship should be associated with the field of 
research which they define as the study of the “ B1o- 
logy of the Cell" If this recommendation 1s ap- 
proved, they intend to offer the chair to Mr D 
Kein, who has for some years been carrymg on 
research work of this type 1n the Molteno Institute 

The University has conferred the honorary degree 
of MA on Mr E Everett, on his retirement, after 
more than forty years’ service, from the post of 
assistant to Sir J J Thomson at the Cavendish 
Laboratory 


DurHam —The Council of Armstrong College has 
appointed Dr E G Richardson to be lecturer in 
physics Dr Richardson is at present lecturer in 
physics at University College, London, and 1s engaged. 
on research 1n connexion with the propagation of high 
frequency radiation in gases 


Lonpon —The London School of Economics and 
Political Science has been granted the sum of £142,000 
by the Rockefeller Foundation This sum has been 
allocated as follows £60,000 for reconstructing and 
extending the library , £10,000 for the purchase of 
additional books, £30,000 towards the purchase of 
land for new school buildings , and £42,000, in annual 
grants of £6000, for providing increased facilities for 
post-graduate teaching and research 

The late Mr Chfford B Edgar has bequeathed 
£4000 to the London School of Hygiene and Tropical 
Medicine for the promotion of research Mr Edgar 
was a graduate of the University, and intimately 
connected with 1ts work for many years, having acted 
as chairman of the Finance Committee from 1910 untal 
1920 

The Court of Common Council has 1enewed for 1931 
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its grant of £105 in aid of the University's extension 
work, and the Drapers’ Company has renewed for the 
year 1932 its grant of £500 for the Department of 
Apphed Statistics at University College The Civil 
Service Commission has notified the University of 
the 1enewal foi 1931-32 of the present subvention 
of £2250 from Indian revenues towards the cost of 
probationary instruction of selected candidates for 
the Indian Civil Service 


OxForp —At Rhodes House, on May 9, Prof A 
Einstein delivered in Geiman the first of his three 
‘Rhodes Lectures on ‘‘ The Theory of Relativity—its 
Formal Content and Present Pioblems" He gave a 
general exposition of the special and general theories 
of relativity, emphasising the need of “ logically satıs- 
tying " assumptions and explaming the methods of 
advance from the Euclidean to a pseudo-Euclidean 
metric and hence to the Riemann metiic The general 
theory could not, however, provide a logical explana- 
tion of the electromagnetic field In his second lecture, 
on May 16, Prof Einstein will discuss the problem of 
the finite universe In his last lecture, on May 23, 
he proposes to give an account of his attempt to derive 
both the gravitational and electromagnetic fields by 
the introduction of a directional spatial structure 





THE following couises of free public lectures in 
metallurgy have been a1ranged by the Armourers and 
Brasiers’ Company —At 8 o’clock on May 21 and 28 
and June 4, at the Royal School of Mines, ‘‘ Thin 
Films on Metals", by U R Evans, and at 5 30 on 
May 27 and June 3 and 10, at King’s College, Strand, 
* Some Impurities in Metals and the Production of 
Metals of High Punty ”, by Dr W RHosenhan No 
tickets are 1equired 


Birthdays and Research Centres. 


May 18, 1873 —Dr H ErrRINGHAM, F R $ , president 
of the Entomological Society of London (1931) 


Is more o1 less continuously engaged 1n the histo- 
logical structure of insects, more especially that of 
special glands and organs At present investigating 
the structure of the abdominal organs ın the smaller 
caddis flies, the action of ‘diaphanol’ on chitinous 
and other structures, and the structure of the eye in 
Aleurodes 

At all times prepared to undertake histological m- 
vestigations into the finer structure of insects, and 
should be glad to have unusual material for this pur- 
pose from anyone who has the opportunity of obtain- 
of preservation Would 
preservative fluids to any- 
suitable for investigations 












be glad to furnish suit 
one who can obtain. 
of this character 


GREGORY, curator of the 
Departme chthyology, American Museum 
of NaturalWige Story 


My chief investigation now in progress 1s the study 
of the skulls of fish of many orders and famulres 
is considered from two points of view 
l mechanism (the inert part of a 
res in the complex turnover of 
aid out by the organism as a 
morphological pattern, which 
haracters at different stages 


May r9, 1876 















rches bearing upon the 
sutures aiise through the 
h othe: of three centres 


of ossification and that the semicircula: canals arose 
in a Similaa manner A functional analysis of parts 
of the neurocranium (cranial vault, wnterorbital bridge, 
ethmo-vomer block, keel-bone or parasphenoid) leads 
to interesting results 


May 23, 1850—Dr G C DmucE, FRS, Fieldmg 
curator in the University of Oxford 


I am at present engaged in an investigation of the 
flora of Cyprus 


May 23,1864 —Sir ARTHUR SMITH WoonwARD,F RS, 
lately Keeper of the Department of Geology, 
British Museum (Natural History) 


I have accumulated many fossil fishes on which I 
hope soon to contmue research, but I have been 
occupied for a long time in preparing (and largely 1e- 
writing) a second English edition of Zittel’s ‘‘ Palæ- 
ontology ", vol 2 (Fishes, Amphibians, Reptiles, and 
Birds), which ıs now in type and nearly completed A 
new edition of my “‘ Outlines of Vertebrate Paleeonto- 
logy " will probably follow I think that one who has 
had long experience of any sphere of research can do 
good service to science by attempting, from time to 
time, to digest and correlate the results of the multi- 
tude of technical papers and memoirs which now 
appear ın more rapid succession than ever 


Societies and Academies. 


LONDON 


Royal Society, Apııl 301—J A Todd On twisted 
cubic curves which satisfy twelve conditions The 
paper deals with the problem of determinmg the 
number of twisted cubic curves in space which 
satisfy the jomt condition of meeting 7 lines ın one 
point, s Imes in two points, and of passing through 
t fixed points where ? +s+ 2t= 12, so that the con- 
dition determines a finite number of curves The 
simpler cases are treated by a variety of elementary 
methods, for the more complicated cases the principle 
of special position ıs employed, in which the given 
lines and points are made to assume particular 
positions in such a manner that the curves which 
are required fall mto various classes, of which the 
number of curves in each 1s determined by simpler 
considerations —H T Flint A metrical theory and 
its relation to the charges and masses of the electron 
and proton ‘This paper points out the analogy ex- 
isting between the equations of the quantum theory 
and the electromagnetic equations of Maxwell, point- 
ing to the existence of a definite natural metiic in a 
five-dimensional continuum Parallel displacements 
along the world lines 1n this continuum are associated 
with no change m length, but in the four-dimensional 
world the change of length 1s a periodic function, with 
a frequency pioportional to the mass associated with 
the world hne This view leads at once to the inter- 
pretation of the ratio of the masses of the electron 
proton as a metrical ratio, and makes a unitary 
physical theory possible —A M Mosharrafa Material 
and radiaticnal waves The Maxwellian equations of 
electromagnetic and electron theory are derived from 
one set of basic relations ın a manner which throws 
some light on the relationship between material and 
1adiational waves, and accounts for the existence of 
exactly three types of physical entities, namely posi- 
tive electricity, negative electricity, and radiation It 
1s Shown that a physical entity may be associated with 
the propagation of a vector A ın a direction ?. If A 
and n are 1n the same direction, the entity 1s recognised 
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as positive electricity, if ın opposite directions as 
negative electricity, and if mutually perpendicular, 
then as radiation In the general case, A will have 
both a longitudinal and a transverse component, 
eorresponding to the co-existence of matter and 1adia- 
tion —J Guild The colorimetric properties of the 
spectrum The paper describes an investigation 
carried out at the National Physical Laboratory to 
determine the colorimetric properties of a group of 
seven subjects as obtained from direct measurements 
of the trichromatic coefficients of the spectrum on a 
trichrornatic colorrmeter A proposal ıs made for the 
adoption of a set of standard data, to represent a 
normal eye for technical colorimetric purposes, based. 
on the results of this investigation and those recently 
published by W D Wright —C Robinsonand H A T 
Mills The colloid chemistry of dyes The aqueous 
solutions of benzopurpurme 4B and its isomer pre- 
pared from m-tolidine (1, 2) Although benzopur- 
purine 4B ıs a well-known cotton substantive dye, 1ts 
isomer prepared from m-tohdine has not sufficient 
affinity for cotton for 16 to be of practical use as a dye- 
stuff An investigation of the solutions of these dye- 
stuffs has been carried out m order to see if corre- 
spondingly great differences could be found in their 
colloidal properties The viscosity of their solutions 
Qf not super-saturated) are the same and are of the 
oider to be expected in an unhydrated colloid The 
viscosity does not vary with rate of shear, and the con- 
ductivities are of the same order On the other hand, 
ultra-filtration, flocculation by electrolytes, and ultra- 
mucroscopic examination show marked differences 
between the two dyes, which may be explamed if 1t 1s 
assumed that benzopurpurine 4B forms larger aggre- 
gates than the metaisomer The osmotic pressures of 
the two dyes are almost the same, this can be ac- 
counted for in spite of the difference m particle size 
shown by expermnents described It ıs concluded 
that these dyes exist m solution as totally dissociated 
colloidal electrolytes, hydrolysis bemg neghgible — 
G B Deodhar X-ray nondiagram lines In the 
K and L senes, nondiagram lines pairs are found 


which show approximately constant./»/R differences 
These seem to resemble the usual screening doublets — 
T E Stern The chemical constant of chlorme vapour 
and the entropy of crystalline chlorme By statistical 
mechanics the molecular composition of chlorine gas 
is calculated, assuming that the ratio between the 
numbers of atoms of the two isotopes 35 and 37 1s 
known It 1s found ın this calculation that the angu- 
lar momenta of nuclei are without effect upon the 
constitution of chlorme gas The vapour pressure of 
chlorine crystals 1s also calculated and, finally, the 
entropy of chlorine per mole m the crystalline form at 
the absolute zero —I E Knaggs The molecular sym- 
metry of hexa-aminobenzene m the crystalline state 
and certam other properties of the substance An 
examination. of crystals of hexa-aminobenzene by the 
powder X-ray photographic method has shown the 
crystal symmetry to be that of the holohedral cubic 
class, the space-group being O,? There are 16 
molecules in the unit cell of side 15 14 A, and the 
molecules possess a threefold axis of symmetry — 
H W Melvileand E B Ludlam_ The effect of foreign 
gases on the lower critical oxidation limit of phos- 
phorus vapour The experiments were carried out to 
test the equation originally proposed by Semenoff 
In the present approximate state of the theory, the 
differences obtained are explained on the variation of 
the diffusion coefficient of the cham propagators into 
the foreign gas The results show no correlation with 
those obtained foi foreign gases at the upper critical 
oxidation lmıt —L Rosenhead The lift on a flat 
plate between parallel walls The effect of the walls 
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1S to increase the lift-coefficient, and curves and tables 
are given showing this increase for various values of 
the angle of attack and the ratio of chord of aerofoil to 
width of channel —] A V Butler and A D Lees 

The behaviour of electrolytes ın mixed solvents (3) 

The molecular refractivities and partial molar volumes 
of hthrum chloride have been determined ın a series of 
mixed water-alcohol solvents It ıs found that the 
molecular refractivity 1s constant in each solvent over 
the range of concentrations investigated Its value is 
scarcely affected by the presence of alcohol until the 
molar fraction of the latter 1s more than 20 per cent, 
and then falls off steadily to the value for pure alcohol 

The effect of hthium chloride on the density of the 
solutions varies greatly with the composition of the 
solvent —T C Marwick An X-ray study of mannitol, 
dulcitol,and mannose ‘The relationship 1s traced be- 
tween the structures of mannitol and dulcitol, and 
between the structures of mannose and other sac- 
charides (See also NATURE, Jan 3, 1931, p 11 )— 
G I Finch and J C Stimpson The electrical con- 
dition of hot surfaces during the adsorption of gases 
The electrical conditions of a carbon rod and a copper 
sheet have been studied at temperatures up to 850° C 
vn vacuo, and in contact with various gases The re- 


sults of these experiments suggest that ‘ normalisation '^ 


of the carbon involves the evolution of occluded gases 
accompanied by structural changes ın the surface, but 
that mn the case of copper it mvolves a process of 


sintering —A B D Cassieand C R Bailey Investi-. 


gations m the infra-red region of the spectrum (3, 4) 

The absorption spectrum of carbon disulphide is 
described between the limits of 1 » and 22 u, and the 
results compared with those of Coblentz for the liquid 

The molecule possesses a rectilinear structure, with 
probably a single linkage between the carbon and 
sulphur atoms ‘The Raman spectrum has been co- 
ordinated with the infra-red spectrum, and an explana- 
tion. 18 offered for the appearance ın both of the charac- 
teristic doublet associated with the mactive frequency. 
—D R M‘Rae Asymmetry observed in the stark 
component of H, A special grating having a very 
intense first-order spectrum on one side has been used 
to resolve the Stark components of Ha Asymmetry 
1s observed ın the displacements of the components. 
and also in the relative mtensities of the components 


Altermg the number of atoms in the initial states does_~~ 


not explain completely the asymmetry of intensities — 
F D Miles The apparent hemihedrism of crystals of 
lead chloride and some other salts Lead chloride, 
which normally shows holohedral orthorhombie sym- 
metry, can, under certain specified conditions, be ob- 
tained from hot solutions contaming dextrme in 
microscopic crystals consisting of a single form (a bı- 
sphenoid), which can havyonly axial symmetry By 
reducing the concentratior@#Jextrine this form can be 
gradually repressed Ne zstals of lead chloride 
ay methods The 
impervious to 
ple method 1s 
reflection will 









difficulty of X-ray work 
the radiation 1s emphasised, 
given for finding whether an 
emerge from any crystal face structure con- 
tains two glide planes of s etry The symmetry 
1S, therefore, m all probability holohedral The idea 
that crystal faces lying opposite to each other 
a plane of symmetry may behave, ds 
optically-active reager* 
described appear to is 
the presence of optie 3? 
the growth of a hem 40% 
normal symmetry /S> 
Wynn-Wuilliams f , 
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apphed to the grid will « se — xC to strike between 
the anode and cathode “39 , ont) The are then 
contmues independently’ $ arther grid potential 
changes until the anode ci «t 1s momentarily inter- 
rupted In this respect the thyratron behaves as a 
very delicate, mertialess relay, capable of controlling 
considerable currents Some circuits are described 
for utilising to the greatest advantage the 'inertia- 
less relay ' characteristic of the thyratron, for high- 
speed automatic counting of voltage ımpulses set up 
by physical phenomena Two impulses separated by 
as little as 1/500th second can be separately recorded 


PARIS 


Academy of Sciences, Mar 30 — Camille Matignon 
Some properties of commercial calcıum nitrates 
These have been regarded by some people as hable to 
spontaneous combustion, and some insuiance com- 
panies have enforced special premiums on this ac- 
count It ıs shown experimentally that these views 
are erroneous —Gabriel Bertrand and V Ciurea Tin 
in the animal organism Previous work on this sub- 
ject 1s criticised on the ground that the method em- 
ployed did not differentiate tin from silica The 
authors, using a more exact method, have found ın the 
organs of the ox, horse, and sheep quantities of tin 
vaiymg between 0 4 and 26 parts per millon, the 
largest proportions bemg found in the tongue no 
tm was found in the peritoneum — André Blondel The 
hmitations of photometry —Léon Guillet and Jean 
Cournot Remarks relatmg to the influence of 
occluded gases on the mechanical properties of metal- 
lurgical products Criticisms of the conclusions of 
Guichard, Clausmann, Billon, and Lanthony on the 
effect of occluded gases on the hardness of electrolytic 
uon —D Wolkowitsch ‘The representation of the 
results of a series of experiments by an approximate 
formula with two parameters —Paul Delens Con- 
-  gruenoes of curves and figuration of invariants —D 

Pompeiu The property of holomorph functions —A 

Magnan and A Sainte-Lague . The distribution of 

aerod uz elocities round an aeroplane in flight — 
ad of measurmg the heat conduc- 
—Guy Emschwiller The 
et hght on the alkyl 
action of ultra-violet 
t 1s concluded that the 
a molecule of hydrogen 
1 another molecule of the 
t hydrocarbon and iodine 
ducts found can also be ex- 
mesis —Ch Bedel The electri- 
von It has been found possible 
ectrical contacts with pure silicon, 
sistent figures The presence of small 
iron 1n the silicon has a marked effect 
ce —R Gibrat The optics of uniaxial 
tructures —H Le Breton The age of 
:e terraces of Xu-Nghé m North Annam 
hina) —D Chalonge and E Dubois 
of ozone m the atmosphere From 
'rpt:íon spectra ıt 1s concluded that 
d ın the atmosphere ın a much less 
er than has hitherto been sup- 
reciable quantities at relatively 
F Bayard-Duclaux The elec- 
alr at Paris —-Pierre Lesne 
hage insects of the family 
salism of Lyctoderma 
Fabre Comparative 
H derivatives in 
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striated muscle, liver, and blood m the normal 1at, in 
the underfed rat, and in the rat deprived of the 
B vitamms —J Lefévreand A Auguet The problem of 
the relationship between the heats of work and repose 
Ihe solution and laws Why work 1s more econom1- 
cal at low temperatures —Ch Hruska Vaccination 
against anthrax with non-attenuated virus Saponin 
is added to the vnus and this 1s injected The local 
swelling ıs cured m 15-20 days, and the animal 1s re- 
sistant to infection The mixture of the vnus and 
saponm 1s unaltered after keeping for fifteen months 
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Scientific Reports ot the Imperial Institute of Agricultural Research, 
Pusa, (including the Reports of the Imperial Dairy Expert, Physiological 
Chemist, Go, ernment Sugarcane Expert, and Secretary, Sugar Bureau), 
1929-30 Pp vi4-165 (Calcutta Government of Indra Central Publica- 
tion Braneh ) 38rupees 6s 

The Indian Forest Records — Chenustry Series, Vol 16, Part? Indian 
Ephedras By Dr S Krishna and T P Ghose Pp 11+32+4 plates 
(Calcutta Government of India Central Publication Branch) 114 
rupees, 3s 3g 

Agriculture and Lave stock in India 
ynt 1084-0 plates (Calcutta Government of India Cential Publica 
tion Branch ) 1 8 rupees, 2s 6d 

The Indian Journal of Agricultural Science 
Pp \1+156+15 plates (Calcutta 
Publication Branch ) 2 8 rupees, 4s 6d 

Report of the Kodaikanal Observatory for the Year 1980 Pp n+4 
(Calcutta Government of India Central Publication Branch ) bannas 

Governmens of India Department of Industries and Labour 
Functions ani Organisation ot the India Meteorological Department 
(1931) Pp 18 (Delhi Government of India Press ) 

Proceedings o! the West Indian Conference of Agricultural Officers, 
1930, held at the Imperial College of Tropical Agriculture, Trinidad, 
BWI, on the 23rd January 1930 and following Days Pp 5o 
(Trinidad Government Printing Office ) 2s net 

Mysore Geo.ogical Department Bulletin No 11 Review of Mineral 
Production of Mysore for 1915 to 1929 By A M Sen Pp xiv+203-+4 
plates (Bangalore Government Press) 3rupees 

Silvicultural Research Manual for use in India. Vol 2 Statistical 
Research (The Statistical Cole) By H G Champion and I D 
Mahendru Pp viu4-204-4-10 plates (Calcutta Government of India 
Central Publication Branch ) 1210 rupees, 20s 6d 

Journal of the Royal Microsropical Society Series 3, Vol 5], Part 1, 
March Pp x:14-108 (London) 10s net 

Madras Fisheries Department Hish Statistics for 1926-27 (Supple 
ment to the Administration Report for 1927-28) Edited by Dr B 
Sundara Raj (Report No 2 of 1929, Madras Fisheries Bulletin, Vol 23 ) 
Pp 87151 (Madras Government Press) 10 annas 


Vol 1, Part 1, January Pp 


Vol 1, Part 1, February 
Government of Indi Central 


FOREIGN 


Memorie del R Istituto Lombardo di Scienze e Lettere Vol 24, 
Fascicolo 2 Pier Candido Decembro, contributo aila Storia dell’ Umane- 


simo Italiano Memoria di Ernst Ditt Pp 21-108 (Milano Ulrico 
Hoeph ) 22 lire 
Rendicont: del Seminario Matematico e Fisico di Milano Vol 4 (1930 


VIII) Pp xi4-336 (Milano ) 

Smithsonian Lnstitution Bureau of American Ethnology Bulletin 
97 The Kamia ot Imperial Valley By E W Gifford Pp vn+94+2 
plates (Washington, DC Government Printing Ofhce ) 25 cents 

The World Calendar By Elisabeth Achels Second edition Pp 26 
(New York City The World Calendar Association, Ine ) 

Pubblicazioni del R Osserxatorio Astronomico di Merate (Como) suc 
cursale del R Osservatorio di Brera (Milano) N 4 Ricerche sulla 
frequenza delle grandezze assolute delle stelle delle diverse classi spettrali 
Per Gino tCeccluni. Parte 1 Catalogo generale de parallass: stellar 
Pp 152 (Milan? Ulrico Hoepli) 30 lire 

Conseil Permanent International pour l'Exploration de la Mor 
Bulletin trimestriel des resultats acquis pendant les croisières periodiques 
et dins les périodes intermediaires Publié par le Bureau du Conseil avec 
lassistance de C H Ostenfeld Resume des observations sur le plankton 
des mers explorees par le Conseil pendant les années 1902-190$ 
Quatrième partie Sommaire géneral des parties 1 à 3 Pp 001-072 
(Copenhague Andr Fred Høst et fils) . 

Proceedings of the United States National Museum Vol 738, Art 21 
Description of a New Species of Amidostomine Worm of the Genus 
Epomidiostomum from the Gizzard of Anserine Birds By Rudoli 
Wetzel (No 286-) Pp 10+2 plates (Washington,DC Government 
Printing Office ) 


CATALOGUES 


Nickel Alloy St»els a Summary of their Properties and Applications 
(Nickel, AT) Pp 12 (London The Mond Nickel Co, Ltd ) 
Spectrometric Apparatus (Speetrographs) Pp 16 (London Bell 
ingham and Stanley, Ltd ) 
New Books at Heduced Prices in various Subjects 
(Cambridge Bowes and Bowes ) 
New Models (Catalogue No TL20) Pp 19 
Medieal Supply Association, Ltd ) 
Fungi, Plant Pathology, ete Catalogue of the library of the late 
Dr N Patouillard (Catalogue No 185) Pp 52 (London Dulau 
and Co, Ltd ) £ 
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Diary of Societies. 


FRIDAY, May 15 


ROYAL COLLEGE OF BURGEONS OF ENGLAND, at 4 —Sir Arthur Keith 
Human Monsters and Malformations (6) A Consideration of the Com 
moner Malformations to ascertain how far they can be explained by 
regarding them as Atavistic States or as due to Parental Influences 

RovAL Society or Arts (Indian Section), at 4 80 —F S Grimston The 
Indian Ordnance Factories and their Influence on Industry 

BRITISH INSTITUTE OF RADIOLOGY (Medical Meeting), at 5 

PHYSICAL SociETY (at Science Museum, South Kensington), at 5 15 —Sir 
Richard T Glazebrook Standards of Measurement their History 
and Development (Guthrie Lecture) 

INSTITUTE OF CHEMISTRY (Belfast and District Section) (at Royal Belfast 
Academical Institution), at 7 30 —Annual General Meeting 

RovaL Sooty or Merpicine (Obstetrics and Gynecology Section) 
(Annual General Meeting), at 8 —The Relative Value of the Induction ot 
Premature Labour, Test Labour, and Cesarean Section in the Treat- 
ment of Minor Degrees of Contracted Pelvis 

ROYAL INSTITUTION or Grear BRITAIN, at 9 —Prof J C Phihp Ex 
perimental Aspects of Hydrogen-Ion Concentration 


SATURDAY, May 16 


INSTIFLTION OF MUNICIPAL AND County EN: INFERS (Southern District 
Meeting) (at Cheltenham), at 10 30 a wf 

BIOCHEMICAL SOCIETY (in Department of Biochemistry, Oxford), at 2 30 
—Dr 1 S Maclean and M S B Pearce Oxidation of Oleic Acid in 
vitro and their Bearing on the Biological Oxidation of Oleic Acid — 
J A Lovernand R A Morton Pigmentation in the Livers of Monk 
Fish —J A Lovern,R H Creed,and R A Morton The Mittelmann 
Process for Treating Fish Livers —A E Gillam and R A Morton 
The Antimony Trichloride Colour Test and the Ultra-violet Absorption 
of Liver Oils and Concentrates —Prof 1 M Heilbron, A E Gillam, 
and R A Morton Specificity in ‘ests for Vitamin A A New Con 
ception of the Chromogenic Constituents of Fresh and Aged Inver 
Oils —K. H Coward, K M Key, B Morgan, F Dyer, and R A 
Morton. Biological, Chemical, and Physical Measurements of Vitamin 
A —A L Bacharach, E Allehorne, and V Hazley The Efiect of 
Adding Vitamin A to a Rachitogenic Diet —Prof J C Drummond 
and B Ahmad Observations on the Relations between Carotene and 
Vitamin A —T W B Osborn Influence of Various Factors on the 
Concentration of Complement in Blood —O L Cope Creatinine 
Excretion in Man —R B Fisher Relation of Lactic Acid Metabolism 
to Avian Polyneuritis —N  Gavrileseu and R A Peters Tissue 
Raspiration in Vitamin B Deficiency —Prof R A Peters Tension 
Buflaring —H W  Kinnersley and Prof R A Peters Observations 
on the lhermolability of Vitamin Bg —A 8 Foot, J Golding, and 
S K Kon Note on the Requirements of the Pig for the Vitamin B 
Complex —R Cook and Prot J B S Haldane The Respiration of 
Baeterzium Coh —D C Harrison Glucose Dehydrogenase a New 
Oxidising Enzyme from Animal Tissues —O Rosenheim and W W 
Starling Note on the Purification and the Optical Activity of 
Carotene —H J Phelps and R B Vallender Further Observations 
on the Equilibria set up at a Charcoal-Water Interface —Demonstra- 
tion —T W B Osborn Method of Estimating the Blood Complement 


MONDAY, May 18 


VICTORIA INSTITUTE (at Central Buildings, S W 1), at 4 30 —Dr C E P 
Brooks Climatic Changes since the Ice Age 

ROYAL COLLEGE OF SURGEONS OI ENGLAND, at 5 —Col R MeCarrison 
Experimental Research at the Pasteur Institute, Coonoor, S India (1) 

RovaL SocrgTY or MEDICINE (Odontology Seetion) (Annual General 
Meeting) (at Royal College of Surgeons), at S —Dr E W Fish An 
International Nomenclature of the so called Pyorrhea Group of 
Diseases 

ROYAL GEOGRAPHICAL Society, at 8 30 —B Thom: 8 - 
ing of the Rub ‘Al Khal MUSIQUE 


TUESDAY, Mav 19 


ROYAL Society or EDINBURGH, at 4 380 —Prof A D Peacock a 
R A R Gresson Male Haploidy and Female Diploidy ago 
cyancus, F (Hymen) —Miss J A R Wilson Some New Facts about 
the Structure of the Russian Paper-Coal Cuticles, and their Bearing 
on the Systematic Position of some Fossil Lycopodiales with a Note 
on the Absence of Eligulate Heterosporous Lycopodiales in the Fossil 
iecord, by Prof J Walton—A H R Goldie The Electric Field 
m PALLAD Magnetic Storms —Prof T M MacRobeit Fourier 
ntegrals 

RovAL STATISTICAL Society (a6 Royal Society of Arts) at 515 —Dr 


E O Rhodes Labour and Output 
Great Britain put m the Coal Mining Industry m 


dde O or MEDICINE, at 5 30 —General Meeting 

NSTITUTE OF INDUSTRIAL ADMINISTRATION (a6 Institute of 

B. 30 ye G Rose Higher Control qued se a 8€ 
OYAL ANTHROPOLOGICAL INSTITUTE, at 8 30 —D 
Labrador Eskimos, Past and Present i AER 


WEDNESDAY, May 20 


etre Guass TECHNOLOGY (in London), at 2 

OYAL METEOROLOGICAL SOCIETY, at 5 —Sir Gilbert 

Work by S Mal on the Forms of Stratified Clouds RM Dose! 
A Problem of the General Circulation —G S P Heywood Wind 
Structure near the Ground, and its Relation to Temperature Gradient 

ROYAL COLLEGE OF SURGEONS Or ENGtAND, at 5 —Col R MeCarrison 
Experimental Research at the Pasteur Institute, Coonoor, 8 India (2) 

GEOLOGICAL BOCIETY OF LONDON, at 5 30 —Dr A A Fitch The Geology 
of the Country between Ivybridge and Buckfastleigh, Devon —Exhibi 
tion of a Series of Specimens illustrating the Contact metamorphic 
Effects of a ‘Diabase’ Sill, at New Hope, Bucks County, Pennsylvania 
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Rovar MicroscopicaL Socizty (at BM A House), at ö 30 —Dr C A 
Hoare Transmission of Trypanosomes by Insects —Prof D L 
Mackinnon Lanecaster’s ‘Gregazine’ from the Eggs of Thalassema 
nepiunt —Dr F Davies The Conducting System of the Heart —Piot 
R Ruggles Gates A Double Zygospore in Spirogyra 

Fork-LonE SocrETY (at University College), at 8 —Prof R A Nicholson 
Some Notes on Persian and Arabian Folklore 


THURSDAY, May 21 


RovaL Society oF MEDICINE (Dermatology Section), at 5 —Annual 
General Meeting - 

INSTITUTION OF MINING AND METALLURGY (at Geological Society), at 5 30 

INSTITUTION OF ELECTRICAL ENGINEERS (Irish Centre—Dublin) (at — 
Trinity College, Dublin), at 7 45 —Annual General Meeting 

CHEMICAL Sociery, at 8 —G M Bennett and F S Statham (a) 
Stereoisomerism of Disulphoxides and Related Substances Part 
VII Some Further Pairs of Isomerie Dioxides , (b) Part VIII Isomerie 
Tetrabromides of a Disulphide —G M Bennettand W B Waddington 
Studies in the Penthian Series Part IV The Four Stereoisomeric 
Oxides of Benzoylaminobenzpenthiene —G M Bennett and A N 
Mosses  Dernatnes of the Aliphatic Glycols Part III Chloro- 
hydrins of some Higher Glyeols —G M Bennett and A N Mosses a 
The Influence of the Sulphur Atom on the Reactivity of Adjacent 
Atoms or Groups Part V Comparative Reactivities of Nine Homo- 
logous Phenyl o-hydroxyalky! Sulphides with Hydrobromie Acid 

Rovar Socizty or TROPICAL MEDICINE AND HYGIENE (at 11 Chandos 
Street, W 1), at 8 15 —Dr G W M Findlay Infectious Jaundice 

Coxe Oven Manacrrs' ASSOCIATION (Northern Section) (at Armstrong 
College, Newcastle upon Tyne) —D1 J H Jones Reactivity of Coke 


FRIDAY, Mav 22 


INSTITUTION OF ELECTRICAL ENGINEERS (London Students’ Section) 
(Annual General Meeting), at 6 15 —BHxhibition of a Cinematograph 
Film "The Story of Bakelite Resinoid 

Society or CHEMICAL INDUSTRY (Newcastle Section) (at Armstrong 
alee Newcastle upon-Tyne), at 7 30 —Dr J T Dunn Chairman's 
Address p 

ROYAL INSTITUTION OF GREAT BRITAIN, at 9 —Sir Wilham Bragg X Ray 
Investigations of the Structure of Liquids 


~ 





PUBLIC LECTURES. 
FRIDAY, May 15 


LONDON Scxuoor or Economics, at 5 —Lord Lugard of Abinger British 
Rule in Tropical Africa (Succeeding Lectures on May 18 and 19) 

LONDON 8cuooL or HYGIENE AND TROPICAL MeEpicinF (Public Health 
Division), at 5 —Prof E L Collis Industrial Hygiene Respiratory 
Diseases 

IMPERIAI COLLEGE—RoOyYAL Bcnoor or MINES, at 5 30 —Dr H de Bochh 
Selected Chapters of Regional Geology and Tectonics (Succeeding 
Lectures on May 19 and 21 ) 


Kinas COLLEGE, LONDON, at 530 —Col the Master of Sempill Air 
Communications of the British Empire 
INSTITUTION OF MECHANICAL ENGINEERS, at 8 —Prof E L Collis ‘lhe 


Coal Miner His Health and Occupational Diseases (1) Environment 
of Work (Chadwick Lecture ) 


MONDAY, May 18 


INSTITUTION OF MECHANICAL ENGINEFRS, ab 8 —Prof E L Collis The 
Coal Miner His Health and Occupational Diseascfsís ;elfare—the 
Fund (Chadwick Lecture) 


TUESDA 


INSTITUTE OF PHysics (at Insti 
A E L Chorlton Physic 
Internal Combustion Engine 

INSTITUTE OF PATHOLOGY AND |] 
5 —Prof J Mellanby Recen 
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LONDON SCHOOL OF HiGILNE AND T 
Division), at 5 —Dr B Hart Ment 


THURSDAY, Ma 


UNIVERSITY COLLEGE, LONDON, at 2 30 —Sir 
of the Shepherd Kings 

Rovan Scuoo. or Mines, at 8 —U R Evans Thi 
(Armourers and Brasiers’ Company Lectures) (S 
on May 28 and June 4 ) 


FRIDAY, May 22 


LONDON SCHOOL OF HYGIENE AND TROPICAL Mrp 
Division), at 5 —Prof E L Collis Industrial Hj 
Diseases 

BIRKBECK COLLEGE, at 530 —Sir Henry Hadow 
Lord Haldane (Haldane Memorial Lecture) 


CONGRESS. 
Max 19 ro May £ 


RovAL INsrirUTE OF PuBuIC HEALTH (at, 
Sections as follow 

(1) State Medicine and Municir 
(2) Architecture, Housing, ^ 
(3) Industrial Hygiene 
(4) Women and Childr4 
(5) Tuberculosis 
(6) Pathology, Ba 
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organisation " But sentence of solitary confine- 
ment should be passed only by a balanced, fully 
informed, and fully authoritative tribunal, the 
full-bottomed wig would certainly be, the black cap 
might be, more appropriate head-dress for the 
occasion than are the cap and bells donned by Sir 
Holberry Mensforth 

It 1s to be regretted that the Ormsby-Gore 
recommendations, on which the scientific services 
‘of the State must be assumed to operate at the 
moment, have not been communicated to the 
scientific world at large, also that a relatively 
large amount of attention has been given and ıs 
being given to merely subsidiary questions of the 
labels and rewards attached to the conduct of 
the scientific work of the State — Examination of 
these matters was urgently necessary, and the 
recommendations of the Carpenter Committee 
are valuable and most welcome contributions to 
economy and efficiency So long, however, as the 
major issue 1s shirked, so long as those 1esponsible 
for the organisation of scientific work for the State 
fail to take the scientific world mto their confidence, 
so long as full inquiry into the best methods for en- 
suring the most economical and effective conduct of 
the technical work of the State—without undue 
tenderness about departmental structure—is de- 
layed, just so long will improvisation, sometimes 
inspired, continue to bear 1ts meagre fruit 


The Charm of the Alps 


The High Alps a Natural History of Ice and Snow 
By Dr A E H Tutton Cheaper edition 
Pp xvi+319+48 plates (London Kegan 
Paul and Co, Ltd, 1931) 10s 6d net 


R TUTTON’S book 1s written by a lover of 
mountains for those who desire to know more 

about the 1ce and snow which they meet on glacier 
expeditions, and ut the nature and causes of 
the glaciers themselves The first part of the book 
contains a goed popular description of the physics 
and chemistry of water, snow, and 1ce It leads 
naturally te a second part m which snow and ice 
are considered in the mass, as they occur upon 
high mountains This second part includes an 
excellent, and not too long, account of the de- 
velopment-ok the theory of glacier movement 
(and interestihg information concerning recent 
variations m mag of the glaciers) , and a chapter 
on glacier phenomena—moraines, crevasses, and 
lakes—all treated in a simple manner An account 
of scientific work upon Mont Blanc, and the story 
of the Mont Blanc observatories, which find place 
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in the third part of the book, might perhaps have 
been more logically placed in the second part 
The story of the Mont Blanc observatories 1s of 
particular interest, as ıt is abstracted from an 
account written for the author by M Joseph Vallot 
himself shortly before his death A topographical 
description of the chief mountain groups of the 
Alps might perhaps more logically have been 
placed in the third part of the book than ın the 
second, which concludes with a brief - historical 
sketch of the conquest of the great alpine summits 

Even if the reader had not already been warned 
by the profuse illustrations of mountain scenery 
(more than 150 in number, and to be eriticised 
only on account of their small size—would that 
they had been larger !), he will find in the second 
part of the book that Dr Tutton’s real interest 
and enthusiasm he m mountain expeditions and, 
particularly, ın the views of the mountains which 
they afford In this, Dr Tutton carmes on an, 
illustrious tradition It ıs curious how great has 
been the attraction of mountains for men of science 
both ın Great Britam and abroad H B de 
Saussure's encouragement of the first ascent of Mont 
Blanc in 1786, and his own ascent in the follow- 
mg year, are well known, but before that ascent 
he had spent many summers wandering 1n almost 
unknown alpine valleys Of our own countrymen, 
Beaufoy (who chmbed Mont Blanc a few days 
after Saussure) was a fellow of the Royal Society 
—as, of course, were Sir John Herschel (Breithorn, 
1822) and J D Forbes In later times, one in 
every twenty of the first three hundred members 
of the Alpine Club was, or was to become, a fellow 
of the Royal Society 

Forbes’s “Travels ın the Alps" ıs as much a 
record of mountam exploration as of his observa- 
tions of glacier movement It, and the “Tou of 
Mont Blanc” (1845), in which he repubhshed the 
account of his expeditions, played a part in the 
development of mountameermg which 1s difficult 
to exaggerate When Hudson and Kennedy and 
their companions made the ‘ guideless’ ascent of 
Mont Blanc from St Gervais, ın 1855, they carried 
a map taken out of one or other of these books— 
and that ascent was the true commencement of 
modern mountaineering 

Modern climbing has developed a technique 


? 


' which would scarcely be recognised by the pion- 


eers, but Dr Tutton pomts out with truth the 
cathohe nature of the attraction which mountains 
have for different men Ifthe great ice faces and 
steep mdges which are chmbed to-day have their 
own strong attraction, that does not compete with 
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the equal attractions of a high glacier pass such as 
the Col du Géant, or of a walk along a valley path 
Scenery 1s, and must remain, one of the chief 
motives of a mountaim walk—whether that be a 
high or a low one, and the author 1s mght where 
he says that the best mountain views are often to 
be obtained from the middle heights 

Lhe third part of Dr Tutton’s book 1s of value 
and much interest We have our Murrays and 
Baedekers on one hand and our chmbing guide- 
books on the other, but here ıs something novel, 
and differing from both Init Dr Tutton gives 
us an aecount of some of his own expeditions 
framed as a sort of guide-book of glacier passes 
The treatment 1s topographical, and he has so 
selected his material that all the expeditions are 
within the compass of a moderate walker, while 
none 1s dangerous In particular, he 1s careful to 
mention good view-poimts, and to describe the 
eviews met in the course of the expeditions What 
is better still, he illustrates these with his own 
camera It is impossible not to understand and 
feel Dr Tutton’s own enthusiasm for mountain 
scenery when reading this last part of his book, 
and the book may be recommended not only to 
those who have walked 1n the Alps and would like 
to know more about the glaciers which they have 
crossed, but also to those who have never been 
there and would like to know wherem the attrac- 
tion consists 

Those of us who have climbed in the Alps are 
often asked to do the impossible—to explain our 
motives ‘There is only one reply—‘‘ Go and see 
for yourself’? But how ıs ıt to be done? This 
book may perhaps solve the problem for some 
It is not difficult to select from it a series of ex- 
peditions which would comfortably fill a holiday 
and serve as an introduction to the regions above 
‘ the snow line 


Genius-Hunting 


Genetic Studies of Gemus Vol 3 The Promase of 
Youth Follow-up Studves of a Thousand Gifted 
Children By Barbara Stoddard Burks, Dortha 
Willams Jensen, Lewis M Terman, assisted by 
Alice M. Leahy, Helen Marshall, Mehta H Oden 
Pp xiv +508 (Stanford University, Cal 
Stanford University Press, London, Calcutta 
and Sydney George G Harrap and Co, Ltd, 
1930) 21s net 


I we allow one developed ‘ genius’ to 100,000 
children born (which is a liberal allowance), 
what is the chance that 1n the 250,000 Cahfornian 
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children, corresponding to 2 5 adult geniuses, one 
of these will have been picked out in the five or 
six hundred gifted children now remaiming out 
of those selected in 1921-22 by the fact of their 
intelligence quotients (I Q’s) being 140 or above ? 
Supposing one such should occur, shall we be able 
to differentiate him from the remammg 500 gifted 


children by the surprising record of facts concern- | 


ing these children accumulated by Prof Terman 
and his colleagues ? 
Shakespeare, a Beethoven, or a Rembrandt would 
have been associated with a high mtelligence 
quotient when six to eight years of age It would 
seem to us that a more fitting title for this work 
would be ' An investigation as to whether the 
promise of childhood 1s fulfilled 1n adolescence and 
(supposing the investigation can be still carried on) 
in adult life " 

After all, intelligence tests are highly correlated 
with examination tests—even if we admit them to 
be an advance—but examination tests have not 
been very successful in brmging into the lime-hght 
undoubted gemus The London County Council 
has to deal with something hke a permanent stock 
of half-a-milhon children, and annually some 30,000 
may be selected for secondary education, from 
these again, later on, a further selection 1s made 
for academic traimung This has been in progress 
for thirty or more years, and a sample of ‘ gifted ’ 
children far larger than the Cahforman has been 
followed up and trained Individuals of various 
degrees of real ability have been recorded and have 
obtained substantial positions in a number of pro- 
fessions But will anyone venture to assert that 
areal genius has been netted by these tests? Yet 
if the tests have been cruder than the Cahfornian 
—which we leave others to settle—they have dealt 
with incomparably greater numbers 

The age differences form one of the major diffi- 
culties of the whole of the W& jc» investigation 
The same tests cannot be satisfactorily apphed to 
children and to adolescents Thts ıs well illus- 
trated when our authors come to déal with the 
changes during six years 1n the intelligefice quotient 
of the ‘gifted’ children We find only 38 boys 
and 34 girls re-tested, and when these’are divided 
into four age groups, we find four out of the total 
eight groups have only 5 to 6 children in them 
Statistically such numbers are wholly madequate 
if we desire to reach safe conclusions Our authors 
themselves write 

" The age range of the subjects was so great that 


no test, whether of intelhgence, achievement, or 
personahty, was suitable to all Moreover, because 


We scarcely mmagine that aq 
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of the limitations of time and funds ıt was not 
possible in the case of most of the tests to give them 
to all of the subjects to whom they were applicable 
However, 1n each case, the number tested 1s large 
enough to give a fairly reliable samphng To find 
out how a group of a thousand gifted subjects 
compares with a norm group, it 1s not necessary 
to test all of the thousand By testing à 1andom 
sample of one hundred to two hundred of the 
thousand, we learn almost exactly as much as if 
we had tested all " (p 9) 


When we remember that the chidren were 
originally selected as gifted on the basis of a single 
individual test senes, the Stanford-Binet, the 
reasoning cited above seems somewhat obscure 
If a thousand children agree 1n excess of intelligence 
by a particular test, 1t by no means follows that a 
sample of a hundred—and 1t 1s occasionally smaller 
—will fairly represent the thousand in a great 
variety of other characteristics of a markedly 
different nature 

In fact, the diversity of ages, the diversity of 
races, the diversity of tests, and the diversity of 
characters discussed render the results difficult to 
interpret, and make ıt hard for the reader to find 
his path through the many answers to the many 
questions propounded to children, teachers, and 
parents on a variety of ' blanks ' 

It 1s, perhaps, idle when a vast task has been 
undertaken and ıs ın part accomplished to suggest 
that ıt could have been better and more economic- 
ally carried out otherwise, but ıt seems to the 
present reviewer that 1f 1200 children of the same 
age with J Q’s of 140 and upwards and the same 
number of children of the same age with J Q's 
below 100 had been selected 1n 1921 and. both series 
followed up, we should have known more eight 
yeais later than we actually do, when the control 
series has not been followed up These numbers 
would have allowed for wastage, and a comparison 
of even 800 of both series by the same intelligence 
test would have been most profitable and far more 
reliable than a test repeated on only 72 of the gifted 
child series Twenty years after the second testing, 
very little more than an examination of " Who's 
Who in America ' would have indicated whether 
any of the ‘ gifted’ or of the mediocre children, 
as judged by public estimation, had reached marked 
distinction, to say nothmg of attaiming a claim to 
genius 

The authors of this massive series of volumes 
set out with the object of ascertaining whether a 
high intelligence quotient ın childhood was an m- 
dication of a possible future adult genius, and they 
saw a double method of approaching the solution 
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of the problem (1) by following up ‘ gifted’ 
children, that 1s, those with a high JQ, and (u) 
by studying the childhood of several thousand 
individuals considered to be geniuses, and allotting 
them J Q 's 

The method adopted in the latter investigation 
seems to us now, as it did when vol 2 appeared, 
to be little short of perilous The details of the 
childhood of the great are ın some cases ample, 
in others sparse But on the basis of these 
haphazardly recorded details, three judges (Prof 
Terman, Miss M A Merriil, and Miss C Cox, the 
extractor of the biographical data) have, on the 
basis of their knowledge of the characteristic doings 
and sayings of children of high J Q’s, attempted 
the converse problem and assessed the youthful 
intelligence quotients of the bearers of the earth’s 
great names, and assigned to each of them an I Q 
which 3s on the average upwaids of 140—that of 
their gifted Californian children 


“ The most significant conclusion of the author 
[namely, Dr Catherine Cox, the compiler of vol 2] 
is that the extraordinary genius who achieves the 
highest eminence 1s also the gifted individual whom 
intelligence tests may discover in childhood ‘The 
converse of this proposition 1s yet to be proved ” 


(p 23) 


This 1s the result of what we term the perilous 
process of assigning J Q ’s to the childhood of the 
great The actual position of the writers ıs well 
brought out in the following words 


“ It seems quite evident * that while any person 
with an JQ as high as 140 [an childhood] may 
have the sheer intelligence 1equisite for exceptional 
achievement [mn adult life], only a very small pro- 
portion are likely to possess the total complex of 
mental and personal traits that cause an individual 
to become eminent If 16 were not that personality 
traits and other non-intellectual aspects of endow- 
ment wield an enormous power to enhance or 
inhibit the individual's use of his intelligence, 
we might expect m ten or fifteen years from our 
thousand California gifted children such a crop of 
geniuses as has never before graced the population 
of a single State " (p 24) 


There 1s no attempt in the present work to 
measure quantitatively these “ personality traits 
and other non-intellectual aspects of endowment ” 
which enhance or mhibit the use of intelligence 
It 1s, perhaps, reasonable to assume such to exist, 
but ıt 1s pure hypothesis to assert that the youthful 
intelligence quotient 1s a measure of adult mtel- 
lectual power, and that genius would be apparent 
but for these unmeasured and undetermined 
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‘personality traits? and ‘ non-mntellectual aspects 
of endowment’ If the object of ‘ fellowimg up’ 
is to ascertain these inhibitions, then the wording 
should have refrained from dogma, until these 
traits had been discovered and measured 

While many readers wil be most interested in 
the chapter entitled “ Re-tests of Intelligence”’, 
and particularly ın the “Summary " on pp 61-62, 
a word of warning seems to be called for While 
in the eight years the ‘scores’ of a number of chil- 
dren have changed considerably, sometimes up and 
sometimes down, we have no control series, and 
therefore no evidence of how in the far more ex- 
tensive group of non-gifted children (as judged by 
their J Q 's) individuals may have rısen If one boy 
among 27 ‘ gifted’ children can rise 50 points in 
seven or eight years, ıs ıt not possible, nay, more 
than probable, that among the many thousands of 
‘non-gifted ’ children ın California one or more may 
rise even double this amount, and if that State is 
to produce a genius at all in the next twenty years, 
may he not have been a child with an IQ far 
below 140 when the ‘ gifted ’ children were sorted 
out 2 

Notwithstanding our doubts as to whether the 
£12,000 which the three volumes of this investiga- 
tion have cost have been spent to the best advan- 
tage, we readily admit the great interest which every 
social investigator must take 1n the present volume, 
especially in the later chapters As a study of 
how far the promise of childhood will be fulfilled 
in adolescence there 1s a great deal to be learnt 
from the work, only we hold that 1t would have 
been wise to have kept the frequent discussions on 
genius out of ıt To approach the problem of 
genius statistically we must deal with a far more 
numerous population, spread over a much wider 
field than those of a few thousand Calforman 
children — If, against probabihty, a world genus, a 
da Vinci, a Goethe, or a Bach, appears among these 
Cabfornian ‘ gifted children, ıt will be more a 
startling chance than any contribution to an under- 
standing of the origin of genus This point seems 
to be almost admitted by the authors themselves 
(p 469), but if this be so, why have they chosen 
“ Genetic Studies of Genius " for the title of their 
researches? Why have they mixed up, in almost 
every chapter, the problem of the origin of genius 
with that of the future achievement of bright 
children ? 

Lastly, may we add a word of criticism which 
may help the writers ın succeeding volumes of 
this encyclopedic work? The tieatment is largely 
statistical, but their statistical technique is often 
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defective 
that on pp 28-30, where the writers endeavour to 
find from their J Q ratings ın 1921-22 and 1927-28 
(on the basis of 54 cases !) the correlation between 
I Q's 1n general at a given interval of time They 
have not published ther correlation table, so that 
we ourselves cannot attempt to deal with ıt But 
as they appear to have mixed boys and girls 
with marked sexually differentiated means, the 


correlation will, anyhow determined, be largely — 


spurious 

In the next place, the authors state that 1t was 1m- 
posstble to use the product-moment method owing 
to the bizarre form of the correlation table arising 
from the truncating of the general population by the 
selection of ‘gifted’ children Accordingly, they 
suggest three other methods (1) The ‘ tetrachoric ’ 
method Now, this ıs based on a normal distribu- 
tion of the data, and could not possibly be applied 
to a truncated quadrant without replacing, which 
the authors have not done (but might have done), 
the three quadrants truncated (u) By a theory 
as to the regression The means of the gifted 
children alone cannot possibly give, as the writers 
suppose, the correlation coefficient 1n the unselected 
general population (in) The deduction of the 
correlation from the standard deviation of the 
differences of the two ratings This, if accurately 
applied, should give exactly the same result as the 
product-moment method which they have discarded 
at the outset Clearly the authors are unfamiliar 
with the fundamental formule for measuring 
the influence of selection on correlation We do 
not believe that much could be learnt by even 
treating the 27 boys and 27 girls mdependently, but 
if 1t 1s worth while attempting this, then surely it 
were better not to apply three erroneously adopted 
processes to heterogeneous material 

The title of this encyclopedic social inquiry sug- 
gests that the writers originally meant to deal with 
hereditary genius There 1s httle-about inheritance 
in these volumes But with the first conclusion 
of their summary we are m whole-hearted agree- 
ment, for 1t coincides with much observation of our 
own 


“ Gifted children come predominantly from 


family stocks of decidedly superior intellectual ,- 
endowment and shghtly superior physical endow- 


ment" (p 472) 


Perhaps we may hope that a future volume may 
be devoted to the quantitative development of 
this special topic We trust, if 16 be so, that the 
need for a control series will not be overlooked 

KARL PEARSON 


We may illustrate this by one example, ^ 
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Photoelectric Cells. 


Photocells and then Application By Dr V K 
Zworykin and Dr E D Wilson Pp xi4 209 
(New York: John Wiley and Sons, Inc , 
London Chapman and Hall Ltd, 1930) 
12s 6d net 


{ NTIL recently, there was a serious lack of 

really representative books dealing with the 
theory and practice of the photoelectric and selenium 
cells Happily, this no longer exists, thanks to Dr 
Campbell and Miss Ritchie—whose exhaustive book 
is already ın its second edition—and to Mr G P 
Barnard, whose recent treatise on the selenium 
cell, though perhaps not so critical a survey of the 
subject as 1t might have been, will certainly be 
regarded as a standard reference work 

It may be said at once that the book under 
review cannot be classed with these Probably 
the authors did not intend that ıt should be, their 
claim being that the aim of the book 1s to introduce 
the general public to the modern ‘electric eye’, 
and to teach the layman its normal characteristics 
and its special idiosyncrasies 

In spite of the authors’ belief that the book 
presents an understandable account “not too 
technical for the untrained man and not too 
shallow for the specialist ", we would hesitate to 
say that 1t has achieved its object There are, 
however, certain classes of workers to whom the 
book will prove of use those interested 1n the con- 
struction of photoelectric cells, and more especially 
sound-film engimeers and others concerned with 
the general problem of amplification of photo- 
electric currents and with any of the almost endless 
applications 

The first six chapters are devoted chiefly to the 
theory and construction of the gas-filled and 
vacuum cells, though the treatment 1s not so ex- 
haustive as m Dr Campbell and Miss Ritchie’s 
book A good deal of Chapter n, on general 
theory, seems rather unnecessary Does the reader 
really expect, or want, à chart of the entire spec- 
trum of radiant energy, or a description of black 
body radiation extending over several pages, in a 
book of this kind * 

Chapter vu ıs an isolated one entitled “ Photo- 
conductive and Photovoltaic cells ", and serves to 
illustrate the main criticism of the book, that in 
some chapters the treatment is not sufficiently 
thorough for the specialist This chapter, for 
example, introduces us to the selenium cell (to 
which Mi Barnard devoted 331 pages), the thalo- 
fide cell, and one or two photovoltaic cells, all in 
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nme pages There ıs scarcely any further iefer- 
ence to them throughout the book 

Two chapters (vim. and 1x ) discuss various photo- 
cell circuits and the problem of amplification 
There are short chapters on the use of cells 1n sound- 
film work, the electrical transmission of pictures, 
and in television In a chapter on miscellaneous 
applications, some fifteen illustrations (again very 
condensed) are given of operations which the cell 
can perform The last chapter discusses directions 
m which progress may be expected towards the 
discovery of the ideal cell Several appendices 
are given at the end of the book FCT 


Our Bookshelf. 


A Manual of Practical Vertebrate Morphology By 
J T Saunders and S M Manton Pp vm+ 
220 (Oxford Clarendon Press, London 
Oxford University Press, 1931) 15s net 


Tuis text-book of practical work ın vertebrate 
morphology covers the course for the first part of 
the Natural Sciences Tripos at Cambridge Its 
contents are as follows First, directions are given 
for the examination and dissection of the following 
types: The lamprey, the skate, the whiting, the 
auditory ossicles and swim-bladder of the roach, 
the salamander, the central and sympathetic 
nervous system of the frog, the hzard, the grass 
snake, the pigeon, and the brain of the sheep 
The authors have not included an account of a 
general dissection of a mammal, “as many excellent 
accounts of the dissection of the rabbit are easily 
available ” 

The descriptions are good and the dissections are 
well planned The authors have wisely refrained 
from inserting into these chapters discussions of 
the functions or evolutionary significance of the 
parts displayed, leaving such matters to the theo- 
retical text-books that must be read in parallel with 
a practical course of this nature But they append, 
after the chapters dealing with the dissections, a 
brief and highly compressed theoretical account of 
the vertebrate nervous system In the reviewer’s 
opinion, ıt would have been wiser to leave this 
also to the theoretical books, where ıt can be given 
more spacious treatment Finally, there are four 
chapters dealing with the skeleton, m which the 
type system 1s abandoned and the different regions 
are taken one by one and examined ın a great 
variety of animals 

The book 1s attractively illustrated and contains 
a number of useful and original features 


GPW 


Science and Religion aSymposvum Pp vu+175 
(London Gerald Howe, Ltd , 1931) 4s 6d net 


Ir a series of popular broadcast talks on science 
and religion 1s to be commended at all, the publica- 
tion of the talks in print 1s certainly to be com- 
mended, because the peculiar danger of this form 
of instruction 1s that there should be left upon the 


776 


mind. of the listener a hazy mmpression, which he 
cannot clear up except by subsequent reading and 
thinking We do not agree with people who write 
to the papers to the effect that these talks are 
unsettling to those who hsten to them ‘The 
conflict between religion and science ', to use the 
title of a nineteenth century presentation of the 
theme, has long been with us, but these talks 
exemplify the fact that there was never less real 
‘conflict ’ than there ıs at the present time Re- 
ligion, or rather theology, has more or less adapted 
itself to the view of the universe taken by modern 
science , and the tone of men of science 1s very 
different from what ıt inevitably was so long as 
theology adhered to demonstrably impossible posi- 
tions 

The contributors to these twelve talks include 
five distinguished men of science, one philosopher, 
and six theologians—or, at any rate, churchmen 
We thmk anyone would agree that these twelve 
chapters are more suitable for careful reading than 
for mere listening, and that, to the intelligent reader, 
they may convey a fairly clear idea of authoritative 
opmion on the problems discussed He will gather 
also that when 1t comes to ultimate questions, there 
is divergence of opinion, not only between scientific 
workers and theologians, but also between, let us 
say, physicists and biologists , and he may be re- 
minded of the proverbial query as to what is to 
be done when the doctors differ 


Aeronautical Meteorology By W R Gregg, with 
the collaboration of C G Andrus, R N Covert, 
H M Hightman, V E Jakl, D M Little, Fk W 
Reichelderfer, J A Riley and R H Weight- 
man Second edition, revised and enlaiged 
Pp xvi+405 (New York The Ronald Press 
Co , 1930) 450 dollars 


Tuts revised edition supplies, in a convenient 
form, the kind of meteorological knowledge which 
is required by the arman The author has since 
1917 been in charge of the Aeronautical Division 
of the United States Weather Bureau, and 1s an 
acknowledged expert in upper an research ‘There 
are sections contributed by other experts on fog, 
‘coiling ', and visibilty, ice formation on aircraft, 
weather forecasting, instruments and methods of 
observations, airship meterology, and the Weather 
Bureau Airway Service 

There 1s a discussion of the relative advantages 
offered by prospective Atlantic air routes and 
an account given of the meteorological conditions 
attendant upon Lindbergh’s trans-Atlantic flight 
A natural feature of the book 1s a representation of 
the various meteorological dangers that beset arr- 
men, like squalls, fog, and ice, and one gathers 
that thunderstorms, for several reasons, should 
be given a wide berth As cloud scenery closely 
concerns the airman, the book 1s adorned by some 
handsome photographs of clouds The book, in 
fact, notwithstandmg the amount of technical 
information which it 1s its purpose to give, 1s any- 
thing but dull reading, and the author shows his 
artistic sense 1n some enthusiastic tributes to the 
magnificence of thunder clouds 
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The Place Names of Galloway their Origin and 
Meaning Considered By the Right Hon Sir 
Herbert Maxwell Pp xlvi+278 (Glasgow 
Jackson, Wylie and Co, 1930) 21s net 


THE English Place-Name Society has mtroduced to 
a wider public the intense interest and value of a 
scientific study of place-names, especially in areas 
of racial contact The locality with which Sir 
Herbert Maxwell deals 1s particularly instructive 
from this point of view The great majority of 
the place-names were originally in the Erse or 
Gaelic dialect No doubt they were perfectly 
intelligible until the introduction of Old Northern 
or Middle English Although they then remained 
unchanged, the ideas which had suggested them 
were forgotten Hence many of them can now be 
interpreted only through analogy with districts 
where Gaelic, Manx, or Welsh are stil living 
languages Some, however, must, 1n the nature of 
the case, remain unintelhgible, perhaps for ever 
Among the Galloway place-names are names of 
rivers which, ıt has been suggested, may belong to 
the language of the aboriginal long-headed, dark- 
haired population, and have affinities with Basque 
—an interesting suggestion, which unfortunately 
remains nothing more at present The author has 
some interesting and pertinent observations to 
make on the difficulties ın the way of adopting the 
latest views on the ethnological problem of Celtic 
settlement The place-names of Galloway belong 
to the q Celts, while the neighbouring area of 
Dumfries 1s Brythonic 


Forged, Anonymous and Suspect Documents By 
Capt Arthur J Quirke Pp xu+282 (London 
George Routledge and Sons, Ltd , 1930 ) 15s net 


Tue public taste for amateur detective literature 
was largely stimulated durmg the last quarter of 
the nineteenth century, and the one amusing factor 
was the unwarranted contempt poured upon the 
Criminal Investigation Department at Scotland 
Yard In this book, however, Capt Quirke (hand- 
wilting analyst to the Department of Justice, to 
the Attorney-General, and police headquarters, Irish 
Free State), whilst possibly somewhat patronising 
in his prefatory attitude to the police force, writes 
not as an amateur but as an official expert, mainly 
for the benefit of the legal profession and the police 
From the individuality of handwriting he proceeds, 
by way of an extended consideration of analytical 
methods, to the details of materials and processes, 
arliving eventually at an uluminating exposition 
of the ultra-violet rays and the fluorescence test 
The infallibility of this test in the detection of 
forgeries, as proclaimed by him, 1s supported by 1ts 
practical adoption by the Bank of England The 
author emphasises his views that not only are no 
two handwritings indistinguishably alike under test, 
but that this also apples to any two typewriters, 
even those of the same make and same age The 
longest and perhaps the most abstruse chapter 
deals with a practical analysis of handwriting, a 
systematic study of which might prove to be bene- 
ficial to the public at large PLM 


— 
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Letters to the Editor. 


[The Hditor does not hold himself responsible for 
opwnons expressed by his correspondents Neither 
can he undertake to return, nor to correspond. unth 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE No notice 2s taken 
of anonymous communications ] 


Propagation of Magnetic Disturbances along Wires 


IT 1s well known that the magnetisation of a ferro- 
magnetic material changes 1n small steps (Barkhausen 
effect) We have shown! for a vanety of materials 
that the sizes of these steps, or sudden changes in 
magnetisation, are independent of the sizes of the 
crystals of which the material 1s composed, and 





Fra 1 —Hjsteresis loop of Armco iron, maximum field strength 
10 gauss 


correspond to the sudden reversal of the magnetic 
moment of a volume of maverial of the order of 
10-8 or 10? cm 8 

We now find that in many materials these small 
steps in magnetisation occur in groups of such 
size as to be detectable with a sensitive gal- 
vanometei This effect for uon 1s illustrated 
in the accompanying figures  Fip 1 shows a 
hysteresis loop of Armco iron recorded photo- 
graphically with the fluxmetei recently de- 
scribed by Haworth * No discontinuities are 
apparent here Fig 2 represents the portion of the 
loop lying between the arrows shown m Fig |, 
recorded more slowly with 
greater fluxmeter sensitivity, 
and shows the large steps under 
consideration These steps ap- 
pear only when the field is 
changed slowly , this ıs because 
ib takes the magnetisation 
B several tenths of a second to 
increase in any one step, and 
if dunng that time the field 
strength increased enough to 
set off the next change 1n mag- 
netisation, the steps will not be 
separable While talking Fig 2 
the field strength was changed 
0 2 gauss per minute 

That each such step 1n mag- 
netisation 1s composed of a 
great many separate smaller changes is shown in 
Fig 3, where the whole record refeis to the change 
in magnetisation occurring in one of the steps shown 
m Fig 2 Each sharp point of the record indicates 
one of the small steps or discontinuities discovered by 
Baikhausen ‘The record was made with the usual 
arrangement? of search coi, amplifier, and oscillo- 
graph, used with a slowly and uniformly changing 
magnetic field strength 

Separate tests have shown us that the change in 
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Via 2 —Portion of loop of 
Fig 1, recorded slowly 


magnetisation corresponding to one of the single steps 
of Fig 2 occurs throughout all sections of the sample, 
except near the ends, where the field 1s far from 
uniform This fact suggested that the magnetic 
disturbance was transmitted from one pait of the 
sample to another by mechanical vibrations produced 
by the sudden change in length accompanying the 
change im magnetisation (magnetostiiction) The 
other way in which the disturbance mght be pro- 
pagated 1s by magnetic influence alone According to 
the latter idea, the increase ın magnetisation occur- 
ring at one point increases the field strength and con- 
sequently the magnetisation at nearby points To 
distinguish between these two methods of propagation, 
an experiment was made as follows The large step- 
hke changes were made to occur over almost the whole 
length of the iron wire as before, but were prevented 
from occurring in a length of two centimeties in the 
middle by applying a field there in the opposite 
direction The sudden changes in the two halves of 
the wire were then found to be completely independent 
of each other, or incoherent, whereas with no back 
field in the middle they were always coherent Since 
elastic waves pass unhindered through the middle 
portion, and experiment showed that no change in 
magnetisation occurred here, ıt is concluded that 
purely magnetic processes are responsible for keeping 
the disturbance going once ıt 1s started 

We have examined similar disturbances in annealed 
iron wires so fine as 0 0017 em ın diameter and found 
that the changes ın magnetisation are ın much larger 
steps, a single step accountmg for almost the whole 
change from saturation in one direction to saturation 
in the othe: These recall the results ın hard drawn 
wires under tension and torsion described by Preisach 4 
and by Sixtus and Tonks* In oui own experiments, 
when the diameter is less than about 001 em, the 
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Fig 3 —Oscillograph record of one of the single steps of Fig 2, ordinates 


proportional to time rate of change of magnetisation 


separate small Barkhausen discontmuities cannot be 
detected even with an oscillogiaph recording frie- 
quencies up to 4000 cycles per second The whole 
change occurs 1n one step and travels along the wire 
with a speed inversely proportional to the square of 
the diameter of the wue ‘This also suggests that the 
magnetic field strength controls the propagation, since 
the 1ate of decay of eddy-currents varies inveisely as 
the square of the diameter R M BozonrH. 


J E DILLINGER 


Bell Telephone Laboratories, Inc , 
New York, NY, 
April 6 


1 Phys Rev (2), 35, 733-52 , 1930 

2 Bell Sys Tech Jour, 10, 20-32 , 1931 

3 Loc cit 1 The oscillograph was recently described by A M 
Curtis, Bell Record, 8, 580, 1930 

4 Ann der Phys (5), 3, 737-00 , 1929 

5 Phys Rev (2), 35, 144-1 , 1930 





The Earth’s Thermal History 


Dr JH J Poore has kindly pointed out to me 
that the reference to the adiabatic gradient of tem- 
perature ın my previous letter! 1s capable of being 
understood to mean that he believes that the adiabatic 
gradient in a liquid heated below would not be main- 
tained This was got intended , the maintenance of 
the adiabatic gradient by convection currents (or 
rather, of one exceeding ıt by the trifling amount 
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needed to start and maintain convection currents) 1s 
essential both to his views and mine My point was 
simply that excess heat would be carried up by con- 
vection currents, asın the formation of cumulus clouds 
on a summer day, while a passage ın his letter had 
appeared to cast doubt on this 

My own views on the earth's thermal history have 
undergone some change since my original criticism of 
Prof Joly's theory, and Dr Poole's theory also differs 
from the original (he does not appeal to Prof Joly’s 
bodily revolution of the crust to ensure resolidifica- 
tion) An important change on both «des has been 
in the recognition of the importance of the fact that 
the melting point gradient in rocks 1s steeper than the 
hquid adiabatic This was first noticed by Dr L H 
Adams and rediscovered by Drs J H J and H H 
Poole My present views are given in “ The Earth ”, 
second edition, pp 138-148 

I have not yet had time to study Dr Poole’s pape: ? 
m detail, but ıt seems to me that 1ts postulates differ 
from the geophysical problem in two respects The 
earth 1s replaced by a deep vertical column, initially 
solid, with a non-conducting bottom My view is 
that the earth was orginally fluid throughout, and 
that ıt could never become solid throughout until such 
upward concentration of radioactive constituents had 
been achieved as to permit complete resolidification 
of the rocky shell I think ıt mprobable that the 
excess of the melting point gradient over the hquid 
adiabatie persists below a depth of a few hundred 
kilometres, so that the first solidification would be at 
an intermediate depth, and the condition at the lower 
boundary of the solid would be contact with a hquid 
In à convective state 

It seems to me that, apart from thermal considera- 
tions, there 1s a fatal defect in all theories requiring 
widespread weakness or fluidity in the lower layer of 
the earth’s rocky shell (that 1s, between 30 km and 3000 
km down) at any recent date Evidence 1s accumu- 
lating to show that while isostasy 1s a first approxima- 
tion to the truth, ıt 1s not exact Herskanen’s ellip- 
ticity of the equator refers to the equipotential surface, 
not the solid surface The corresponding difference 
between the mean and maximum radu of the equator 
of the sohd, 1f the mequality is uncompensated, 1s 
about 07 km , if compensated, ıt would have to be 
about 20 km , an entirely 1mpossible amount? The 
stresses involved 1n the support of this inequality must 
be distributed through a great depth, perhaps most 
of the thickness of the shell There are several preces 
of evidence tending ın a similar direction, one of the 
most striking being the differences between the moon's 
moments of mertia, which must have persisted through 
most of the history of the earth ‘The recent work 
of the Indian Survey 4 and that of Dr Vening Meinesz 5 
constitute others Now, if there had been any general 
fusion within a few hundred kilometres of the surface 
since these imnequahties were formed, their pressure 
would certainly have displaced the liquid and restored 
the 1s0statie state 

I think we may go somewhat further than this It 
is wildly unlikely that the material of the earth, at any 
depth, is a sufficiently pure substance to have a sharp 
melting pomt For most geophysical purposes the 
melting point is the temperature at which the material 
acquires a sufficiently high viscosity to prevent con- 
vection currents, but the viscosity must vary con- 
tinuously over a wide range of temperature Now, 
in any theory of thermal cycles, after a solidification, 
heat transfer 19 by conduction and 1s a slow business 
I think that in all such theories the variation of tem- 
perature m the solid between cycles is only a few 
degrees (except within, say, 50 km of the surface) 
This apphes to Prof Joly's onginal theory, to Dr 
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Poole's modification, and to the various theories that 
Prof Holmes has produced since he abandoned the 
theory of the earth's thermal history that he had done 
so much to establish, and which I still consider correct 
in essentials To reconcile any theory of cycles with 
the observed imperfection of isostasy therefore re- 
quires that, in the lower layer, the strength of which 
supports the excess loads, a change of temperature of 
a few degrees corresponds to a change of mechanical 
properties, from sufficient softness to permit convec- 
tion currents, to sufficient strength to support the 
stresses due to excess loads, normally of the order of 
200 metres of material, and running up locally to some 
knlometres It seems to me that the necessity of such 
8 rapid change in strength with temperature in a sub- 
stance without a sharp melting point ıs enough by 
itself to render any such theory untenable 
HAROLD JEFFREYS 


St John’s College, Cambridge 


! NATURE, April 18, p 595 

* Screniivfic Proceedings of the Royal Dublin Socwty, vol 19, No 32 
3 “The Earth ”, p 222 

* NATURE, April 18, p 593 

5 Geog Jour, April 1931 





The Determination of Adsorption in Ternary 
Solutions. 


A NUMBER of attempts have been made to deter- 
mine the adsorption of surface-active substances from 
solutions containing salts, by the use of the Gibbs’ 
equation, 1n the form 

do/duy = -In, (1) 
where dp 1s the variation of the surface tension caused 
by a change dus( = RTd logay) in the potential of the 
substance B1 The complete equation of Gibbs as 
applied to a ternary system A -B - S 1s 


Tyduy + T gd t+ Ysdig + dp= 0, (2) 
but if the dividing surface up to which the solution 1s 


supposed to be perfectly homogeneous 1s defined so 
that ra= 0, this becomes 


Dpduz t+ 'sdug + dp — 0 (3) 


This equation reduces to (1) when the variation of 
As 18 negligible in comparison with that of ug This 
wil be the case when the concentration of B 1s very 
small, but will cease to hold at greater concentrations 

In dealing with a solution of A and B contaming a 
salt S, it 1s more convenient ın many cases to define 
the dividing surface so that T, = 0, when (2) becomes 

Tydu,t+Tgdup+dp=0 (4) 
This equation contains two unknown quantities 
ra and D$, which cannot be evaluated when the 
variation of dp for known variations of du, and dug has 
been determined But the composition of such a 
solution can be varied in two distinct ways (1) by 
varying the proportions of A and B, keeping the 
amount of S constant, (2) by varying the concentra- 
tion of S in solvents of fixed composition For any 
given. solution we may thus obtain two equations 
adua +Tadug +dp — 0, 
pda’ + T'sdug' +dp’=0, 

referrmg to variations of the two kinds mentioned, 
and these permit the evaluation of ry and Tg 

In a binary solution of A and B, the surface excess 
Tg ean only be identified with the actual amount of 
B present in the surface layer, when the concentration 
of Bissmall In concentrated solutions, no method 1s 
available for determining unambiguously the com- 
position of the surface layer 

It ıs evident that in the presence of a salt, which is 


yer. 

"The measurements of the — vapour pressures 
“water and alcohol in solutions containing various 
incentrations of lithium chloride which have recently 
been made in this laboratory by Shaw and Butler ? 
‘ovide the data required in these equations. Mr. 
D. Lees has determined the surface tensions of some 
‘hese solutions in order to test the feasibility of this 
od, and has obtained provisionally the following 

jS or "Teva r (water) an lm leaned chloride solutions : 


pour pressure n easurements e are Dos cxisuded 
aining a lower proportion of. alcohol 

at eventually resu ts will be obtained 

r ad Mr D T 

heut od, A. V. BUEN. 
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nS ^ Disease in Nature. = va 
: Mosr ‘naturalists would, I think, agree hat wil 


nimals have the appearance of exuberant health, | ^ 
and that it is quite unusual to meet with any obvious | P 
But it is a very optimistic in- 


x Š DE a 
ference that civilised man might achieve the same |. cii are ` * diseased ' I may be ' 


"prejudiees "^, as “Mr. Maulik contends, but i 

"the word in connexion with human beings, then 
also applicable to other animals. 
talk of Nature being ‘diseased’ or ‘healthy 


illness. or disease, © 


: So. far às parasitic Hisoases are concerned, natural 
pmesioivien of animals, where there is no hygienic | 
t seem to come into a state of equili- | 
rum. with their parasites which is rarely broken |. 
ugh into either the complete destruction of the 
rasite or the appearance of an epidemic in the | 
t. Archdall Reid used to argue that human: 
should be treated i in the same way. and left. 


number. however, | probably the majority, i 


“A great 
of the. bodily defects which give rise to the ‘ sub- 


* of human communities are due not to para- 
Man's body. begins to decay at. 
age which varies widely in different individuals, 


tes Düt to age... 


t decay has poan definitely set in by the tim 
nan is thirty: his lungs are losing their elasticity 
aorta. is ' fibrous, his respiratory and circ 
are relatively inefficient: fe 
class football above thirty. B: 
brain is growing smaller, A larg 
t of our population have, therefore 
deteriorated by the natural process 


le 


alimigated e P pesante 


s jn. The same would presumably 
in. man. if. survival : depended on physical 

| | xperiments (for ex- 
Yollusea) ‘indicate that the possible 

uch more than that usually attained | 


The wild populations are, there- 
which human populations can 
é ik not seem likely that 


tive in altering. 


e 
; uch a. vhic 
begins to go downhill is a heritable qua 


signs of 
lances.’ 


ide So tie last enormous 


"Whether the E 


know: it probably is, for length of li 

inherited. The most likely eugenie procedu 

therefore, to be to select for age at death. ` 

A. E. Bo’ 

17 Loom Lane, Radlett, | 
Herts. 


. “THe discussions in NATURE of April 25 an 


^on the occurrence of disease among ani 
. plants living under natural conditions, are 6 
“ance from several points of view, both econ 


cientifie. While 1 do not admit the validi 
eviewer's distinction between internal — 
and diseases, yet, for the sake of the argui 
van eliminate the huge death-roll of inse 
nsect parasites and still eave a ics dea 
to diseases. 


~ Bacterial diseases: are. common. amo 


.especially during the larval stage; . 
-Lamellicorn beetles living in the soi 
¿subject to attacks of bacteria. 
Lepidoptera larve suffer from such disease 
.diseases among insects are common all over t 
"but more noticeably in tropical rain fore 
"they are sometimes the chief controlling f 
limiting the numbers of some insects... 
entomologists are familiar with these facta. 


In the tre 


= Insects attacked by these diseases show al 
‘disintegrative and. deteriorative d 
; shortly before death. By saying that 
‘ influenced. by. h 


No one: would 


can apply those terms to animals and plar 
"word ' | 


disease ' is more convenient than t 
** disturbed balance of metabolism `’ 


.. Disease among insects leads to a speed 
and the superficial observer. only mote 
healthy specimens. - 
| of a correct, knowledge of the death facto 
‘and their relative values as selective’ 


In spite of the great 


understanding of natural selection, | onl 
attention, so far, has» been: given to 
Among insects the greatest mortality 
eggs and young, perhaps some eighty. p 
the chief death factors are diseases (incl 
tism). If we ignore this fact and base 
upon. the idea that all, or the greater: 
iortality falls upon the adult, and has sel 
e are likely to reach wrong conclusion 
reason, if for no other, it is necessary 
diseases {including parasitism) among 
their overwhelming value as death facto 


Manoa, Warnham, Sussex, 
. May Ii. | 


MUR for the Demonstration of Nerv 
was published by Mr. Fred W. Gairns, 


“we have been experimenting with veget: 
other than. lemon. 


This communicatio: 
only as a preliminary announcement of the 


| satisfactory and constant results that we ha 
.tained with them, and we hope to be able to p 


an account of our investigations i in greater ! 
A. ‘ Y^ 
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juices have been employed, both for the purpose of 
demonstrating the nerve endings and for general 
histological investigations, with great success: Onion 


> 


Fie, 1.—Corpus luteum of domestic rat, fixed in onion juice and 
stained with hematoxylin, "YA, => 


p 


Fi6, 2.—Nerve endings in the diaphragm of Loris; onion-formic- 
gold chloride, " 


FIG. 3.—Nerve endings in the intercostal muscles of Loris: citric- 
formie-gold chloride, 


juice (Allium cepa); mango juice, green and unripe 
(Mangifera indica); tamarind juice, green and un- 
ripe (Tamarindus indica) ; gooseberry juice (Phil- 
anthus emblica); sour milk (whey). ` 

Three photomicrographs are here reproduced (Figs. 
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1, 2, 3) to show the degree of accuracy and detail which 
may be obtained by these new methods. 

In addition to the above juices, we have also used 
uric acid from the urine of the pigeon, and also cow's 
urine, besides citric and formie acids. We may only 
note here that vegetable juices with formic acid and 
5 per cent formalin separately in certain proportions, 
which we shall announce soon, have also given very 
satisfactory results. A. NARAYANA Rao. 

| L. 8. RAMASWAMI. 
Department of Zoology, 
Central College, Bangalore, 
April 9. 
Q J.M.S,, vol, 74, part 1, N.S, No. 203, Sept. 1930, p. 151, 


Port Erin. 

BmiTISH. Archiannelids are so few in number, and 
their habitats so little known, that any new observa- 
tions on their occurrence are well worth recording. 

One of the smaller members of the group, Proto- 
drilus, was first taken in the adult condition on the 
south coast of England in 1913 ! in a peculiar habitat, 
namely, just below H.W. neaps under stones embedded 
in fine gravel (pebbles 1-5 mm. with larger constitu- 
ents) and in the gravel itself in localities where fresh 
water runs into the sea. It was later discovered in 
abundance in similar habitats—usually accompanied 
by the planarian Procerodes ulvæ ( —Gunda) the 
isopod Jaera marina, and various Oligochets and . 
Gammarids—at numerous situations on the south and 
west coasts from Exmouth to Woolacombe, near Ilfra- 
combe ?, 5, In June 1929 and April 1930 a careful but 
unsuccessful search * was made for this animal (by 
one of us, J. H. O., and Miss M. K. Molyneux) in the 
locality of Port Erin, in the Isle of Man. 

The search was continued this year and this inter- 
esting primitive worm found early in April in Port 
Erin Bay on Traie Vane and Spaldrick beaches, in 
habitats similar to those previously deseribed.? At 
other localities near Port Erin, namely, at Fleshwick 
Bay, Port St. Mary (Mill Stream), and Perwick Bay, 
where streams run into the sea, Procerodes, Jaera, and 
the other normal associates of Protodrilus were again 
found,* sometimes in great numbers, but the Archi- 
annelid itself was not seen, Comment on the apparent 
absence of Protodrilus from these localities is of little 
use at present, but a review of the habitats where the 
animal has been taken indicates that the following 
are important factors in determining the habitat : (1) 
stones lying on fine gravel or coarse sand at about to 
à few feet below the level of H.W. neaps in (2) situa- 
tions remaining at least damp at low tide, (3) the 
proximity of fresh water, and (4) protection from direct, 
wave action. In view of Pantin’s recent work 5 on - 
Procerodes, an additional factor is probably (5) the 
necessity for a certain concentration of calcium ions 
in the fresh-water stream. 

The presence of shelving rocks below the H.W. neap | 
zone undoubtedly affords the measure of protection 
from wave action conducive to a Protodrilus habitat ; 
while in northern latitudes it is possible that beaches 
exposed to sunshine, as are those of Traie Vane and 
Spaldrick, are more suitable than others for a member 
of the genus Protodrilus, the centre of distribution of 
which is Lusitanian. 

The seepage water in which Protodrilus was living 
on the exposed beach at Traie Vane was found to vary 
in temperature closely with the air, except just after 
the recession of the tide. A temperature so low as 
7:5" C. was recorded, but much lower readings would 
be obtainable in winter; the salinity showed only 
slight variations, as the fresh-water stream was nearly 
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dry (about 29 to 33 per mille at pH 7 9 to 8 2 (corrected), 
as kındly determmed by Mr J. R Bruce), but lower 
salinities would occur after heavy rains On the south 
coast of England the anımal has been taken ın water 
which was almost fresh 1 

It ıs possıble, therefore, that Protodrilus may occur 
m suitable habitats as far north as Scotland 

The occurrence of ‘red head’, ventral eye-spots, 
bıfurcate caudal appendages, segmental cilia, and the 
characteristic numerous epidermal glands figured by 
Pierantoni9 define the species as Protodrilus flavocapt- 


NATURE 


tatus, Uljanin, which, however, attams a larger size | 
(lengths of 20 mm bemg common) than that recorded , 


by Pierantoni 
J H ORTON 
H B MOORE 
Marine Biological Station, Port Erin, 
April 16 


1,2 NATURE, 91, pp 85 and 348, 1913 

9 NATURE, 110, p 574, 1922 

* 44th Ann Rep, Mar Biol Stat, Port Enn, 1931 
5 Jour of Exper Bol , 8, pp 82-91, 1931 

5 * Fauna and Flora, Neapel”, 31, Berlin, 1908 





Wheat Surplus and its Cause 


THE comment made by Prof Piaggio in NATURE of 
March 21, upon the address by Sir Arthur Eddington, 
cites the famous prophecy by Sir Wilham Crookes, 
made near the end of the last century, as to the prob- 
able wheat supply 1n the future, say thirty years from 
the time of his address The comment indicates that 
the present wheat surplus 1s due to the recent advances 
in fixing nitrogen and making new fertilisers Sir 
Wilham Crookes saw future controlled mtrogen fixa- 
tion as the gleam of light amid the murky gloom 
of anticipated short wheat rations While modern 
fertilisers may have had a shght influence 1n bringing 
about the present flood of wheat, their effect has cer- 
tainly been a minor one 

The increase 1n the world’s wheat production above 
what was anticipated 1s a complicated problem, but 
the utilisation of new types of machinery has certainly 
been a dominant factor Sir Wilham Crookes in- 
stances eight States of the US A located in a region 
* so arid as to be of infinitesimal value for food pro- 
duction relatively to the whole area" (with regard 
to tillable land) While he cites but 810,000 acres of 
this large area as devoted to wheat m 1897, we find 
that in 1929, thirty-two years later, the wheat land 
of this region had increased to 7,500,000 acres, with a 
production of 100,600,000 bushels This nearly ten- 
fold increase, 1n a region where further increase seemed 
impossible, has come about almost entirely because 
of the introduction of power machinery and the greatly 
increased utilisation of the combine harvester Other 
regions would tell a similar story Sir William 
Crookes’s dictum was that the world’s average yield 
per acre would have to be increased very matenially 
to make up the impending shortage, and that such an 
increase would necessitate the comparatively abundant 
use of nitrogenous fertilisers This has not proved 
tiue 

L R WALDRON 

State College Station, 

Fargo,N Dak 


Origin of Spartina Townsend. 


From its characteristics and the cucumstances of 
its origin, Stapf} and others have concluded that the 
cord or rice grass, Spartina Townsend: M. and J 
Gihoves, must have originated on the foreshore of 
Southampton Water as a hybrid between S alterniflora 
and S stricta The only objections to this have been 
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raised on the giound that it 1s fertile and breeds true 
to type 

Cytological study has shown S T'ownsendw to have 
126 chromosomes m its root-tip cells —nearly double the 
highest number previously reported in the Giaminez 
—and its putative parents have been found to have 
70 and 56 respectively These observations support 
the assumption that S Townsendi, 1s of hybrid origin 
and, further, they explam its fertihty and its true- 
breeding behaviour It ıs an allopolyploid sımılaı 
to Primula kewensis and other recent experimentally 
produced plant species 

S alterniflora is generally considered to be an mto- 
duced species from America, while S. stricta 1s native 
The hybridisation and chromosome doubling which 
have given rise to S T'ownsendw occurred m Nature, 
without human agency, but yet in such ciucum- 
stances as almost to approximate experimental con- 
trol S. Townsendw has almost completely eliminated 
its parents wherever ıt has come into competition 
with them, and has spread very widely fiom its 
centre of omgin It emphasises the fact that one 
of the results of allopolyploidy 1s the maintenance 
of hybiid vigour, and ıs a striking example of the 
significance of hybridisation followed by polyploidy 
m plant evolution, as 16 seems to rise above the ob- 
jections which have caused some authors to hesitate 
in their admittance of full specific rank to newly 
onginated allopolyploids 

The economie significance of S. Townsendv has been 
widely discussed and need not be considered here 

A more complete account of the cytological observa- 
tions 1s being published in Genetica 


C LEONARD HUSKINs 
Dept of Botany, 
MeGill University, Montreal, 
Mar 26 


2 Curtis's Bot Mag , 152, Tab 9125, 1926 


The Altitude of Bird Migration 


IN NATURE of April 18, T B Blathwayt 1ecords 
& parby of egrets observed (through a telescope) 
migrating at night, and about five thousand feet up , 
and he asks if there are other records of a similar 
nature 

In America some valuable material has been 
collected on the altitude of flight, by means of tele- 
scopic observations, but in Britam and elsewhere 
most of the scanty data have been obtained from 
aeroplanes Chapman! collected altitude records 
for 262 birds crossing the face of the moon, all 
between 1500 ft and 15,100 ft Scott? noted large 
numbers of birds migrating between five and ten 
thousand feet, and Carpenter 3 recorded. birds passing 
over by night between 1400 ft and 5400 ft, while 
Winkendwerder 4 compiled a mass of information on 
migration by making telescopic observations 

Meinertzhagen,® 1n. a review of the whole subject, 
gives thirty-six records of birds above 5000 feet 
(excluding the American work cited above) The 
greatest altitude for migratory flight known to me 1s 
that recorded at Dehra Dun, India, where a party 
of geese were accidentally included in a photograph 
of the sun, these birds were estimated to be flying 
at 29,000 feet ® Lammergeiers, godwits, curlews, 
and choughs have been observed above 20,000 feet 
on Everest, and a number of birds (perhaps cranes) 
were noted from an aeroplane at 15,000 feet during 
the War.’ 

There can be little doubt that the main bulk of 
migration (much of which passes by night) occurs at less 
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than 3000 feet But our knowledge 1s still far from 
complete, and all who may obtain observations on 
this subject should follow Mr Blathwayt's example 
by putting the occurrence on record (even if the 
species 1s not identified) 
T H Harrisson 
Pembroke College, 
Cambridge 


1 Auk, 1888, pp 37-39 

2 Bull Nuthall Orn Club, 6, pp 97-100 

* Auk, 1906, pp 216-217 

4 Bull Wisconsin N H Soc ,2, pp 97-107 
5 Ibis, 1920, pp 920-936 

5 Fuld, Dec 18, 1920, p 876 

7 Ibas, 1919, p 321 





Ultra-Violet Absorption and Raman Effect for 
Hydrazine 


THE ultra-violet absorption in hydrazine vapour, 
N,H, (saturation pressure over the liquid at room 
temperature), consists of five or six nearly equidistant 
intensity maxima at about 2326, 2320, 2276, 2250, 
2225 A , followed by continuous absorption, beginning 
at about 2200 A and extending into the whole quartz 
region! The band absorptions are entirely devoid of 
rotation structures at 5 4 A per mm dispersion 

To obtain some knowledge about the mechanism 
of dissociation shown at 2200 A , I have also photo- 
graphed the Raman spectrum of the same substance 
using a column of liquid 1 em in diameter and 10 em 
in length, irradiated by a suitably filtered mercury 
arc so that only the radiations at 4047 A and 4359 A 
aie effective (details of the experiment to be published 
in the Sczentific Papers of this Institute) 

Two sets of five sharp modified lines are observed 
under low dispersion, simply displaced by the separa- 
tion of the two exciting lines, with the following fre- 
quency shifts from their respective lines of origin 


Av (cm 71) a, 900 (weak), 1120, 
b, 3212, 3289, 3339 


The 6 lines are nearly of the same intensity and agree 
very well with the triplet observed in liquid ammonia 
(NH,) by Daure? and others They represent un- 
doubtedly the «nternal vibration frequencies of the N-H. 
or NH, group, the last one corresponding to the absorp- 
tion centre of the 3u band of ammonia (3337 cm 71) 

Now, Dadieu and Kohlrausch ? interpret Daure’s 
Ime of lower frequency, 1070 cm -t of ammonia, as due 
to the single bond vibration in the polymerised mole- 
cule H,N-NH, with quadrivalent nitrogen supposed 
to exist m hquid ammonia If this 1s true, my 1120 
line 1s safely attributed to the N-H (single bond) 
vibration in the hydrazine molecule 

The hydrazine used was prepared from the hydrate 
N,H, H,O, and the weak line at 900 cm -tıs probably 
due to hydrazine hydrate molecules still remaiming. 
This point I hope to verify with pure hydrate, but at 
the moment the substance 1s rather difficult to obtain 

It 1s not difficult to imagine that the N-N binding 
1s very much loosened in an excited gaseous state, 
and the 500 em ^! vibration frequency observed in 
ultra-violet absorption may arise from this The 
dissociation of hydrazine vapour by 55 volt hght 
absorption therefore seems to be effected by the break- 
ing of the excited molecule ın the middle Considering 
the sharpness of the spectrum, the bands preceding 
may be regarded as a structureless predissociation 
spectrum S IMANISHI 

Institute of Physical and 
Chemical Research, Tokyo, 
April 17 
1 Se Pap Inst Phys Chem Res ,15,166, 1931 


2 CR Acad Ser, 188, 61, 1929 
3 Naturunss , 18, 154, 1930 
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Crystal Structure of Chromium Trioxide. 


SMALL thin red needles, heavily striated down the 
prism, were prepared. by adding concentrated sulphuric 
acid to & cold concentrated solution of potassium 
dichromate The crystals were sealed up separately 
in thin glass tubes to prevent deliquescence Measure- 
ments on an ionisation spectrometer and from 
oscillation photographs gave the value of the cell 
size as a= 8 50 A ,b=473 A ,c=5 72 A, the probable 
error being not greater than + I percent The density 
given by Groth ıs 2 73-2 82 and there are therefore 
4 molecules per cell The axial ratios given by 
Nordenskjold! area b c=1 069 063 The rela- 
tion between his ratios and oursis a. b c (Wooster)— 
a #b c (Nordenskjold) The only face from which 
he could obtain the 1atio æ b should have been 
indexed (230) instead of (120) All the specimens 
which we have examined up to the present are 
mimetic twins on (110), closely simulating hexagonal 
symmetry 

lonisation and photographic investigations show 
the following halvings 

(hkl) when (h +k) 1s odd 
(0&7) when J 1s odd 


These suggest the space-group Q} - Ccmwn and the 
co-ordinates of the chromiums are as follows, the 
centre of symmetry being taken as origin u, 0, i, 
ü, 0, 1, 4+u,$,4¢, 4-u,4,}4 The value of u 1s 
doubtful, because the intensities are disturbed by the 
twinning, and fall off very rapidly but u ıs probably 
about + The observed halvings appear to require 
a structure consisting of tetrahedra of CrO, linked. 
together ın chains parallel to the c axis This would 
explain the cleavages, which are very well marked 
parallel to this duection and tend to cause the crystal 
to break up into fine needles 

The work will shortly be contmued at low tem- 
peratures and published in the Zertschrift fur Kris- 
tallographte W A WOOSTER. 

N WOOSTER 
Mineralogical Laboratory, 
Cambrıdge, 
May 6 
1A E Nordenskjold, Pogg Ann Phy u Chem, 114, 622, 1861 





Deep Focus Earthquakes 


IN a letter published ın NATURE of Mar 28 (p 486), 
Mr F J Serase, referring to an earthquake which was 
registered at Kew Observatory on Feb 20 explained 
briefly how 16 was possible to recognise the abnormal 
depth of focus and to make an estimate of this depth 
Confirmation of the deep focus of this earthquake has 
now appeared m a Seismological Bulletin issued by 
the Jesuit Seismological Association of America 

From the fact that the primary pulse (or P wave) 
reached Kew, Pasadena, and Riverview almost 
simultaneously, 1t 1s deduced that the epicentre of the 
earthquake was in latitude 44° N and longitude 
135° E, about 200 miles from Vladivostok At 
every station for which the records have been ex- 
amined, the mterval between the times of arrival of 
the P and S waves was abnormally short for the 
distance from the epicentre Moreover, the ariival 
time at La Paz of P' (the horizontal wave which 
passes through the earth's central core) 1s about one 
minute early, and, as La Paz 1s at an epicentral dis- 
tance of about 150°, this early arrival strongly sup- 
ports the other evidence fo1 deep focus 

FJ W WHIPPLE 

Kew Observatory, 

Rıchmond, Surrey, 
Apri 30 
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Applied Geophysics. 


I9 opening to the public a geophysical exhibition, 

and ın publishing a handbook* which not only 
18 descriptive of the exhibits but also constitutes an 
admirable historical résumé of and introduction to 
thestudy of applied geophysics, the Science Museum, 
South Kensington, has taken an important step 
in promoting the development of this branch of 
science , a step which 1s particularly appropriate 
at the present moment m view of the growing 
appreciation in Great Britain of the practical value 
of these relatively new methods of exploration 
The exhibition 1s specially arranged to demonstrate 
the nature of geophysical prospecting operations, 
the various forms of instruments and field equip- 
ment employed, and the types of practical problems 
with which they are capable of dealmg Certainly, 
never before ın Great Britain has there been a 
better opportunity for geologists and miming en- 
gineers to familiarise themselves with a subject 
which 1s rapidly becoming an important factor 
in the development of the world’s mineral re- 
Sources 

In the handbook, the four principal geophysical 
methods (magnetic, gravimetric, seismic, and elec- 
trical) are dealt with individually In the first 
half of the book, an eminently readable and well- 
balanced historical aecount is given of these 
methods, with explanations 1n simple language of 
the general physical principles on which they are 
based Although the hterature of apphed geo- 
physics 1s extensive and ın many languages, 1t 1s 
not readily accessible to the public, but in these 
pages there is ample evidence of an extensive 
research into the development of the various 
methods and regarding the most recent practice 
both in Great Britain and abroad The sane out- 
look which 1s reflected will do much to dispel any 
misunderstandings which may have arisen in the 
minds of some in consequence of exaggerated claims 
or unduly sceptical opinions regarding geophysical 
methods of exploration that have occasionally 
appeared 1n print 

It 1s appropriate that an authoritative work 
on this subject should begin by dispelling the 
popular misapprehension that there 1s some con- 
nexion between geophysical exploration and the 
divining rod , an instrument which is aptly described 
on the second page as “ an unscientific device de- 
pending on real or imaginary supernormal facul- 
ties possessed by certain individuals” This 
definition will be 1n. accord with the opinions of 
most geophysicists and geologists The persistence 
of the popular belief ın the divining rod 1s truly 
remarkable, and it may be of interest to mention 
that in certain of the more remote parts of the 
British Empire the faith ın this device for locating 
water 1s so ingrained that professional divmers are 


* Board of Education Science Museum ‘ Applied Geophysics 
a Brief Survey of the Development of Apparatus and Methods emploved 
in the Investigation of Subterranean Structural Conditions and the 
Location of Mineral deposits" By Capt H Shaw, with the assistance 
of J Mc@ Bruckshaw and S T Newing Pp 101+10plates (London 
HM Stationery Office, 1931) 2s net 
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still employed upon the staffs of some government 
departments 

Although the full theory of the several geo- 
physical methods requires à somewhat specialised 
study, the fundamental principles which underlie 
their applications to the search for mmeral deposits 
and to the investigation of geological structures 
are relatively simple, and thus ıt will be readily 
appreciated that most minerals of economic import- 
ance possess some characteristic feature by which 
they may be distinguished from the barren rocks 
which enclose them For example, some iron ores 
have distinctive magnetic properties, whilst most 
metallife1ous minerals have a relatively high density. 
Amongst the latter there are many which are also 
good conductors of electricity , the sulphide ores 
of iron, copper, and lead being notable examples 
In the non-metallic group of minerals there are not 
so many outstanding cases, but advantage may 
sometimes be taken of the low density of certain 
types of coal, and several 1mportant discoveries of 
oul are due to the fact that rock salt also has dis- 
tinctive physical properties, namely, a low magnetic 
susceptibility, a relatively high density, and a high 
elasticity In the coastal oilfields of Texas and 
Louisiana, the oil 1s characteristically associated 
with large plug-hke masses of salt Although the 
oul cannot be detected directly, 1t has been possible 
to locate these salt domes by geophysical methods, 
and thus to discover the oil-bearing ground Mag- 
netic, gravimetric, and seismic methods have all 
been used for this purpose, the success obtamed 
by the latter being most remarkable 

The physical properties upon which the magnetic, 
gravimetric, seismic, and electrical methods are 
based are, therefore, those of magnetic suscepti- 
bility, density, elasticity, and electrical conduc- 
tivity Whilst the magnetic and gravimetric 
methods are concerned entirely with naturally 
occurring phenomena (anomahes in the earth’s 
normal magnetic and gravitational fields), 1t 1s 
apparent that the elastic and electrical properties 
of a concealed body are quite mert, except in 
response to an artificial applied stimulus In the 
case of the seismic method, waves are propagated 
in the ground by means of explosive charges which 
are usually buried a few feet below the surface 
The speeds with which these waves travel are 
measured with portable seismometeis, and by 
plotting a series of time-distance graphs for each 
explosion, the structural features of an area may 
often be determined with a high degree of accuracy. 
In the electrical methods, current 1s applied to the 
ground, either conductively by means of earthed 
electrodes or inductively by insulated loops of 
wire which are connected to a source of alternat- 
i current A search 1s then made with suitable 


+ The velocity of propagation of a seismic wave through the ground 
is determined by the elastic constants and densities of the various 


= Elasticity 
geological formations that constitute its path F= / Dénuty 18 the 
general expression of this relationship, 
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instruments (potentiometers, search coils, etc ) for 
departures from a normal current distribution or, 
in the inductive methods, for anomalies in the 
associated magnetic field In favourable circum- 
stances, 1b ıs possible ın this way to locate the 
positions of conductive deposits lying several 
hundred feet beneath the surface 

What has been said with regard to munera] 
deposits also applies in principle to certain rocks 
and geological structures, a detailed knowledge of 
which ıs sometimes required for special purposes, 
such as oufield exploration and various types of 
engineering problems Although the contrast m 
physical properties between contiguous geological 
formations may not be so marked as between 
mineral deposits and their enclosing rocks, this 
fact ıs often compensated by the difference 1n scale 
of the two classes of investigation Structural prob- 
lems of the type referred to are usually concerned 
with large scale geological features in which a 
relatively small but consistent difference in a 
physieal property may afford a satisfactory basis 
for a geophysical survey Thus, the axis of an 
anticline may sometimes be determined from the 
fact that the material which constitutes 1ts core 1s 
commonly of a somewhat higher density than the 
formations forming its flanks A fault displace- 
ment may also be revealed quite clearly by a com- 
paratively small difference in the mean magnetic 
susceptibilities of the rocks lying on each side of ıt 

The second half of the handbook issued by the 
Science Museum 1s descriptive of the numerous 
exhibits which, until the end of June, will remain 
open for inspection there Although the full benefit 
from these pages can scarcely be obtained without 
a visit to South Kensington, the descriptions of the 
instruments are so lucid and well-illustrated that 
there 1s much to learn from them alone The 
historical range covered by the exhibition 1s very 
wide, ın the case of the seismic method even dating 
back to a seismoseope made in China m AD 132, 
and 1n the magnetic method to an mstrument made 
by Wilham Gubert in the year 1600 Of equal 
interest, however, and perhaps of greater import- 
ance from the point of view of the geophysicist of 
to-day, 1s a series of modern instruments, several of 
which are of so recent a design that they have not 
previously been seen 1n public 

Particular attention may be directed to certain 
of these modern instruments with which consider- 
able experience has been gained by the Imperial 
Geophysical Experimental Survey during the past 
two years This Survey, 1t will be remembered, 
has been conducted in Australia under the joint 
auspices of the British Empire Marketing Board 
and the Commonwealth Government, with the 
special object of testing the four principal geo- 
physical methods under a variety of field conditions 
The work of the Survey has now been completed, 
and a full report, under the title ‘The Principles 
and Practice of Geophysical Prospecting ", will be 
available shortly 

In the magnetic section the Schmidt vertical 
variometer occupies an important position, since 16 
is probably the best known and most extensively 
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used of the more recent types of magnetic field 
instrument It is intended for quick and accurate 
determinations of the relatively small anomalies in 
the earth’s magnetic field that exist in the neigh- 
bourhood of certain types of mineral deposit and 
rock formation, and although well designed to with- 
stand vigorous field conditions, 16 1s certainly more 
portable and simple to use than any ordinary survey 
instrument, such as a theodolite or level Exper- 
ence in Australia with two of these magnetometers 
has shown that they are capable of detecting mını- 
mum variations in the vertical component of the 
order of 10y (that 1s, 10-4 gauss), and that a careful 
and conscientious person 1s capable, after half an 
hour’s instruction, of carrying out a complete series 
of field observations 

In general, ıt ıs found that the position of a 
hidden magnetic body or the details of a concealed 
geological structure are revealed most effectively 
by determining the variations in the vertical com- 
ponent of the earth’s magnetic field at a series of 
points 1n the area 1n question, and by plotting the 
results of the survey 1n the form of lines (magnetic 
contours) joining all points at which the values of 
the anomaly are the same In Australia the form 
lines of the Jurassic bedrock over a portion of the 
Victorian brown-coal field were studied 1n this way, 
and by a somewhat similar method 1t was possible 
to delineate a complex system of Tertiary basalt 
flows which lies beneath an alluvial sheet 1n one 
of the New South Wales goldfields The magnetic 
method has so many applications, and the observa- 
tions can be carried out so rapidly and cheaply, 
that ıt is surprising that its importance as an 
auxilary to geological survey work has received so 
httle attention until within the last few years 

Amongst the gravimetric instruments, the gravity 
gradiometer 1s one of the most interesting, since 
it 18 a comparatively new development specially 
designed to comply with the two principal needs 
of the working geophysicist, which are portability 
and speed of operation Advantage has been taken 
of the fact that the gradient of gravity 1s the primary 
requirement in a gravimetric survey, and that m 
the majority of economic investigations the curva- 
ture values may be neglected without materially 
impairing the value of the results By elmun- 
ating the effects of curvature, 1t has been possible 
to produce an mstrument (the gradiometer) in 
which very substantial reductions in the overall 
dimensions and in the free period of the beam 
have been effected Two of these small balances 
were used in Australia by the Imperial Geo- 
physical Expermmental Survey and ıt was found 
that the gradiometer principle has much to commend 
it Although less sensitive than the normal type 
of torsion balance these instruments are adequate 
for many practical purposes, and the advantages 
gained from the ease with which they are trans- 
ported to the site of work and moved from one 
station to another, and from their increased speed 
of operation, are so great as to render them pre- 
ferable for most surveys where curvature values 
are not essential If curvature effects and a higher 
degree of sensitivity are required, then recourse must 


a 


F- 


May 23, 1931] 


be had to the larger types of instrument that are 
1epresented in the Exhibition 
In Australia the principal use of the gradiometers 
was 1n determining the dispositions and boundaries 
of a concealed portion of the Victorian brown-coal 
deposits, and they proved quite effective for the 
purpose One of the instruments used by the Sur- 
vey 1s included ın the Exhibition and may be com- 
pared with the most recent model which has been 
made by the Cambridge Instrument Company 
The display of electrical prospecting instruments 
certainly merits special attention, since this appears 
to be the first occasion on which geophysical equip- 
ment of this kind has been open to public inspection 
In this connexion ıt ıs interesting to recall the follow- 
ing statement which appeared ir. 1927 1n a 1eport 
on geophysical surveying by a sub-committee of 
the Committee of Cıvıl Research “ In particular, 
the electrical method has throughout been treated 
as a Jealously-guarded secret trade process 
In the iesult, httle information is avaiable to 
the general scientific world regarding the methods 
employed the apparatus required, the field 
operations, or the interpretations of results We 
believe that a full disclosure of the scientific 
facts would tend, more than anything else, to stimu- 
late the natural development of this method of 
geophysical surveying, by placing it on a scientific 
footing, similar to that of the gravimetric method ” 
Durmg the past few years, efforts have been 
made to remedy this position, and 1t 1s hoped that 
the forthcoming report of the Imperial Geophysical 
Experimental Survey will be found to assist in 
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this direction to a substantial extent Electrical 
methods were used m many parts of Australia, and 
several of the instruments which were developed 
and used by the Survey are to be seen at the Science 
Museum, with examples of the latest patterns which 
have resulted from the field experience gained 
during these investigations Amongst these are 
the standard types of equipment used in the well- 
established equipotential line and spontaneous 
polarisation methods, and the Bieler-Watson double 
cou, with which inductive fields are investigated, 
and the ratiometer apparatus which was described 
in NATURE of Jan 3, 1931, p 37, are also to be 
seen À further exhibit ıs the ‘ Meggei earth 
tester, which 1s now being used extensively in 
connexion with earth resistivity surveys 

It ıs noteworthy that although the foundations 
of these four principal geophysical methods le 
predominantly to the credit of pure research workers 
in Great Britain, the development of their practical 
appheations is largely due to foreign enterprise, 
mostly on the Continent and within the last ten 
years in particular Although we must admit a 
serious lag in this mmportant phase of the work, 
considerable satisfaction 1s to be de11ved from the 
ample evidence afforded in the Science Museum of 
the fruitful activity now being displayed by British 
geophysicists and instrument manufacturers It ıs 
also gratifying to know that this Exhibition 1s not 
the only step being taken 1n responsible quarters to 
ensure that the science of applied geophysies shall 
continue to be developed m Great Britain along 
progressive lines A Broveuton EDGE 


Ultra-Penetrating Rays. 


By Prof H GzriaEn, Tubingen 


P dus twenty years ago we first noted the 
presence of a y-type radiation of high pene- 
trability, probably of cosmic origin, passing through 
theatmosphere The first fundamental experiments 
carried out by Hess and improved on by Kolhorster, 
m which an air-tight electrometer registered the 
10nisation current at different altitudes, showed us 
that the current increased with the altitude, at 
not more than a few thousand metres the current 
was several times larger than at sea-level These 
results indicated the presence of an extremely 
penetrating radiation, which seemed to be markedly 
absorbed by the atmosphere above us Cheat 
difficulties were met with in studying the nature of 
this remarkable radiation, due principally to its 
extremely weak intensity, high penetrability, and 
lack of properties affected by external influences 
Our knowledge progressed slowly, and only after 
many years of experimentation were we able to 
say that the penetrability 1s about ten times greater 
than the hard y-rays of radium, and that the 
lonisation 1n air at sea-level ıs slightly more than 
] 1on per second per cubic centimetre We were 
able to add that in the explorable regions of the 
atmosphere the radiation was diffuse, and, further, 
there seemed to be no relation to the daily move- 
* Opening paper of a discussion at the Royal society on May 14 
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ment of the sun Even at the present time, we 
cannot say with certainty that the variations ob- 
served in the intensity of the radiation are wholly 
of atmospheric origin or partly an intrinsic property 

The doubtful origin and nature of this radiation 
continued to occupy our attention ‘The old ex- 
perimental methods had been exhausted and new 
ones had to be evolved to msure a better under- 
standing of the problem Durmg the past few 
years, we have progressed ın two directions, namely, 
along electrometric lines by the improvement of the 
registiation and the application of high pressure 
chambers, and by the method of election counting, 
In the pressure chamber the degree of ionisation 
produced in the gas by the ultia-radiation 1s 
measured, while in the tube electron counter the 
high velocity electrons coupled with the ultra- 
radiation are registered singly 

The results obtained with these methods, ın so 
fai as they promise to aid in solving the problem, 
are discussed below ‘Three experimental categories 
are apparent absorption measurements and the 
determination from the absorption coefficient of 
the energy of the radiation quantum , further, the 
coincidence measurements from which range and 
other properties of such high energy electrons, which 
are associated, 1f not identical, with ult1a-radiation, 
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can be studied , the last, which on further develop- 
ment will probably give us the important data, 
embraces those effects taking place at the boundary 
of two adjacent media 

The principal aspect of the first of the above 
divisions ıs the hardest component of the complex 
ultra-radiation Detailed knowledge 1s necessary 
herein order to analyse the complex absorption curve 
With the aid of well-known formule, a knowledge of 
the coefficient of absorption enables us to determine 
the highest energy quantum The extremely thick 
layers of material necessary to reduce the intensity 
of the hard component of radiation to a small 
fraction thereof are scarcely available, but we may 
well use the great depths of water in certam lakes 
Regener has extended the noteworthy absorption 
experiment of Millikan and others by lowering his 
apparatus successively to depths of 236 m in Lake 
Constance ‘The essentials of the apparatus are a 
pressure chamber with quaitz fibre electrometer 
attached, where the deflections are photographically 
recorded every half-hour by the automatic illumina- 
tion of the quartz fibre At the greatest depths, 
where the ionisation was smallest, the successive 
half-hour records were close to one another and 
the registration could, therefore, be continued for 
days at atime, but at the surface of the lake, the 
1onisation was so large that the quartz fibre com- 
pleted its run in about five hours 

By another series of experiments, Regener re- 
placed the ionisation chamber by an electron 
counting tube, the record in this case being made 
by a small adding machine The sums registered 
were recorded every hour photographically on a 
slowly rotating plate On the surface, such a 
counter registered about 8000 electrons an hour, 
but at the depth of 235 m only 13, the residual 
effect of 500 particles per hour is, of course, sub- 
tracted from the above Both methods gave the 
same absorption curve, and showed, especially for 
the hardest component, which practically alone 1s 
present at depths from 80 m to 235 m, an ab- 
sorption coefficient of 0 020 per metre water In 
other words, a thickness of 35 m water 1s necessary 
to absorb half of this 1adiation, which on the 
Klem-Nishina formula gives a wave-length of 
0 63 x 10-8 em 

A completely different view of the nature of 
ultra-radiation was the result of a second series 
of experiments, m which the comeidences of two 
nelghbourmg tube counters were observed In 
this fundamental work of Bothe and Kolhotster, 
which was later extended by Rossi, two counters 
were mounted, one about 5 cm above the other 
Sunultaneous photographie 1egistration showed 
that quite a number of impulses occurred in both 
counters at the same time It is difficult to explain 
this phenomenon other than by the presence of 
fast electrons which pass through both counters 
In general, one would expect the presence of fast 
electrons associated with such penetrating radiation , 
however, the penetrating power of these electrons 
was of a very high order, practically as high as that 
of the ultra-radiation itself This was observed by 
placing a block of gold 4 em thick between both 
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counters , ın this block only about 25 per cent of 
the radiation was absorbed 

Regarding these experiments alone, one cannot 
help thinking that ultra-radiation 1s not of a wave 
nature, but consists rather of high velocity electrons 
This, indeed, was the general conclusion ariived at 
by Bothe and Kolhorster 

Be that as ıt may, it ıs necessary to intensify 
all experimental methods to determine further 
the nature and properties of such ultra-electrons 
Heidecke, in Tubingen, took steps 1n this direction , 
he measured the scattermg of these electrons 
occurring in ther passage through matter With 
the aid of two counting tubes (A and C), 21 cm 
apart vertically, he observed the coincidences which 
indicated the passage of ultra-electrons through 
the spherical angle defined by both tube counters 
If a third tube counter B were so placed that the 
horizontal axes of all three were parallel and all 
in the same vertical plane, one would expect the 
middle tube to count srmultaneously with the co- 
incidences of the outer tubes (triple comceidence) 
lo a large extent this was observed On moving 
the lowest tube C horizontally parallel to 1ts original 
position, the expected reduction in the number 
of triple comeidences was observed In certam 
positions of C, an increase rather than a 1eduction 
in the number of triple coincidences was observed 
when a 5 cm lead plate was placed between B and 
C Ths can be explained by the scattering of a 
number of electrons by the lead which were 
registered by the tube C in its new position , this 
effect can scarcely be accounted for without 
scattering 

We can now discuss the third group of experi- 
ments, which deal with transition effects Hoff- 
mann, Steinke, Myssowsky, and others have found 
that by the passage of ultra-radiation from one 
medium into another, absorption peculiarities take 
place For example, on passing from a less dense 
medium, such as aluminum, to a more dense 
medium, such as lead, the radiation 1s more highly 
absorbed in the first stages of transition in the 
second medium One ıs led to believe that the 
passage of the ultra-1adiation through the hghter 
element results m the emission of soft secondary 
radiation — Stemnke, with an extremely sensitive 
compensation method, ın which a Hoffman electro- 
meter served as null 1nstrument, could show that 
on placing an alumimium plate in the path of 
the rays the intensity of ionisation was increased 
instead of diminished 

In my laboratory, similar experiments were also 
carried out, but with tube counters In one of 
these studies, a 5 cm thickness of lead and an 
equal thickness of aluminium were so placed that 
the ultra-radiation passed first through the lead 
and then through the aluminium before entering 
the counter After first determimmg the number 
of elections m a given interval of time, the measure- 
ments were repeated with the plates reversed By 
interchanging the plates the absorption should have 
been the same, and a possible secondary radiation 
would have been noticed if 1t did not accidentally 
occur with equal intensity in both metals The 
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experiments, ın fact, showed that with aluminium | due to ‘ branching ’, that 1s, the collision of ultra- 


facing the tube counter, 5 per cent more electrons 
were recorded than m the reverse case A portion 
at least of the secondary radiation thus consists of 
fast electrons By varying the plate thickness as 
well as material, the penetrating power of such 
secondary electrons could be determined In the 
three substances investigated the range was ap- 
proximately inversely proportional to the density 
and amounted in aluminium to about 4 em These 
electrons, when compared with the ultra-electrons, 
are extremely weak, yet of greater energy than those 
inherent in radioactive processes 

It is not easy to interpret the orgin of these 
observed electrons To take them for Compton 
electrons is scarcely permissible, for then their low 
and limited energy content cannot be explained , 
furthermore, the slow electrons actually observed 
would then need to travel nearly perpendicularly 
to the direction of the ultia-radiation, which is 
contrary to experiment On the othe: hand, should 
the nature of the ultra-radiation be electronic, we 


electrons with the electrons of the filter substance 
The argument against the second view 1s simular 
to that given previously In both cases, whether 
of wave nature or electionic, we should expect the 
presence of electrons the energy of which varies and 
reaches a maximum comparable to that of the 
ultra-particles themselves 

We might further conceive the secondary radia- 
tion to be of nuclear origin, but the principal diffi- 
culty therein ıs the experimental fact that the 
electrons emitted from paraffin, lead, and aluminium 
have approximately the same energy content, in 
addition, observations indicate that the electrons 
travel chiefly ın the prehminary direction 

Only by regarding the ultra-1adiation as made 
up of material particles such as protons with the 
energy of an ultra quantum, does ıt seem possible 
to interpret the secondary radiation experiments 
The secondary radiation corresponds to the 8-rays 
liberated by a-rays — Following Rutherford one can 


| probably understand the energy of the accelerated 
are led to explain the secondary radiation as . electrons as corresponding to the observed 1ange 


Obituary. 


Pror J LORRAIN Smita, FR S 


AMES LORRAIN SMITH was born on Aug 21, 
1862, the son of the Rev Walter Smith, of Half- 
morton, Dumfriesshire He died m Edinburgh on 
April 18 As an undergraduate in Edinburgh he 
achieved considerable distinction in philosophy, and 
this early traming had its influence on all his sub- 
sequent work and behaviour After he took to 
medicine and had qualified in 1889, he spent some 
years working at Oxford, Cambridge, Strasbourg, 
and Copenhagen, mostly on physiological problems 
and in association with J S Haldane He then 
went to Belfast as lecturer and afterwards professor 
of pathology, 1n 1904 to Manchester, when the com- 
bined chair was split into pathology and bactero- 
logy, and finally, ın 1912 to Edinburgh as the first 
professor of pathology who had no duties as a 
chmeal physician 
Lorrain Smith was an all-round pathologist and, 
with his own hands or through his assistants, he 
worked at a variety of problems He will be 
remembered chiefly for two investigations His 
early work with Haldane on hemoglobin and its 
relation to carbon monoxide led to the first practi- 
cable method of determing ın man the volume 
of the blood and the total quantity of circulating 
hemoglobin In Belfast he apphed this to the 
investigation of human ansemias, and found that 
in chlorosis, then common among young women, 
the anaemia was due to the dilution of the blood 
with an excess of plasma without any real deficiency 
1n the hemoglobin , ın pernicious anemia, on the 
other hand, he showed that there was a substantial 
shortage of hamoglobm whether the blood volume 
was normal or increased This conception of the 
disease as a plethora was quite novel, indeed, the 
possibility of such a condition 1n man had come to be 
gravely doubted as the result of the failure of the 
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attempts which had been made to establish ıt 
experimentally Why the water ın the body should 
be distributed 1n such an abnormal way has never 
been explained, and under modern conditions the 
disease 18 practically unknown 

In Manchester, Smith became interested in fats 
and lipoids, and, 1n conjunction with Mair, devised 
two histological methods which have been taken 
into general use—the Nile blue sulphate stain for 
neutral fats and fatty acids, and the improvement 
and adaptation of Weigert’s bichromate-hematoxy- 
lin process to tissue poids, 1n which he collaborated 
fruitfully with his chemical colleague, J F Thorpe 
He also did sound work on the supposed toxicity 
of expired air, oxygen poisoning, typhoid fever in 
Belfast, trench foot, and other topics 

Outside his laboratory, Smith was foi thirty 
years one of the best known and best liked figures 
in British pathology He took a prominent part 
m the foundation of the Pathological Society of 
Great Britain and Ireland m 1906 and of the 
Pathological and Bacteriological Laboratory As- 
sistants’ Association mn 1912—two complementary 
organisations which have made a great difference 
to professional pathologists and their technical 
assistants During a period of development in 
which pathology passed from bemg an appendage 
of clinical medicine to an independent status, his 
influence was always for the good 

Pathology occupies rather an awkward border- 
line between science and technology , some patho- 
logists are at heart medical men, some are biologists 
Smith was essentially a philosopher and a biologist 
and he continually aimed at finding a working com- 
promise between his outlook and the practical 
requirements of a sound medical education Many 
of us will gratefully recollect his kindly encourage- 
ment of young people and his constant friendly 
cheerfulness E B 
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Dr T V BARKER 


Tue death of Dr T V Barker on April 15 after 
a short illness, at the early age of fifty years, 1s 
a serious loss to the study of crystallography in 
Great Britain Born in 1881, at Lytham in Lanca- 
shire, he went up from Kirkham Grammar School 
to Exeter College, Oxford While studymg chem- 
istry as an undergraduate, he came under the 
mfluence of Sir Henry Miers, then professor of 
mineralogy at Oxford, and acquired an enthusiastic 
love for crystals which inspired him throughout his 
hfe He also studied 1n Munich under Prof Groth 
His election to a senior demyship at Magdalen in 
1905 enabled him to devote himself to research, 
first ın Oxford and afterwards in Russia 

Barker’s earher work was concerned with the 
regular growth, in parallel position, of crystals of 
numerous soluble salts upon minerals and upon one 
another, and with its bearing upon isomorphism 
and similarity of structure , and led to the recogni- 
tion of the importance of molecular volume and of 
‘topic axes’ in relation to such parallel growth 
Many of these results have since been confirmed by 
the evidence of X-rays 

Later on, Barker worked for a time 1n St. Peters- 
burg, as a pupil of Prof Fedorov, with whom he 
collaborated 1n the publication of his monumental 
work, “ Das Kuiitallreich ", a dictionary of the 
forms of all the crystals so far described, by means 
of which any substance included in it might be 
recognised from the measurement of its crystals 
(‘ crystallochemical analysis") The method was, 
however, complicated and required an amount of 
specialised knowledge which prevented its general 
use, and after his return to Oxford in 1909, Barker 
devoted his attention to devising a simpler method 
of classification His book, ‘‘ Systematic Crystallo- 
graphy ", published last year, described the prin- 
ciples on which he proposed that a new dictionary 
of the crystal kingdom should be constructed, and 
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it 1s much to be regretted that he did not hve 
to supervise the execution of his project In this 
connexion he also published, in 1922, a book on 
“Graphical and Tabular Methods in Crystallo- 
graphy ", with the view of simplifying and shorten- 
ing the operations of measuring and describing 
crystal forms 

At Oxford, Barker was successively demonstrator 
in mineralogy and University lecturer and after- 
wards reader, in chemical crystallography, while 
he held a research fellowship at Brasenose College 
His lectures and classes did much to encourage the 
study of crystals among undergraduates, and he 
also endeavoured, by vacation courses to school- 
masters, to awaken an interest in the subject in 
schools Durmg the last few years he had been led 
to take up administrative work, and since 1929 the 
increasing work of the University Chest, of which 
hehad become secretary, had claimed his whole time 
He will be greatly missed on many University boards, 
as well as by his many scientific friends and col- 
leagues 1n Oxford and elsewhere H L B 


WE regret to announce the following deaths 


Di Thomas Ashby, who was director of the British 
School at Rome from 1906 until 1925, and an authority 
on the archeology of Rome, aged fifty-seven years 

Prof J E Edwards, principal and professor of- 
mathematics and physics at Queen’s College, London, 
author of well-known text-books on the calculus, on 
May 16, aged seventy-seven years 

Prof T R Glynn, emeritus professor of medicine 
m the University of Liverpool, on May 12, aged 
ninety years 

Lieut -Col H T Morshead, Director of the Burma 
Circle, Survey of India, who was a member of the 
expeditions to Mount Everest ın 1921 and 1922, on 
May 17, aged forty-eight years 

Mr F P Sprent, assistant keeper of printed books 
m. the British Museum and author of many works on 
cartography, on May 16, aged forty-six years 


News and Views. 


TRE Prime Ministe1’s announcement in Parliament 
upon the future policy of airship development gave 
little cause for surprise, and must presumably be re- 
celved in the spirit of half a loaf being better than 
none The Government was faced with three courses 
of action (1) To continue on a programme of new 
ships, earrymg on the development as experience 
dictates, (2) to cease entirely, disposing of R100, 
turning the Cardington works to other uses, and 
terminating our responsibilities to the authorities who 
erected the various colonial mooring masts as best we 
ean, (3) to recondition the existing airship, and find 
sufficient money to allow a limited experimentation 
to proceed along lines that the Simon mquiry and the 
Aeronautical Research Committee have suggested 
The Government has chosen the last couse, stating 
that 1t hopes that the use of the ship will serve to 
supplement the model experiments already made, 
will keep together a small nucleus of trained men, and 
will add its quota to the relieving of the local un- 
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employment problem It 1s estimated that sums of 
£120,000, £130,000, and £140,000 should be sufficient 
for this during the next three financial yeais It is 
hoped that the various Governments concerned will 
agree to maintain then own airship stations where in 
existence 


So fa: as it goes, there can be no objection to tins 
scheme, but it 1s obvious that neither in the Prime 
Minister's statement nor the subsequent debate is 
there any recognition of the fact that there 1s any 
necessity to ensure the continuation of scientific 
thought upon the broad. problems of future develop- 
ment ‘That a select company of anship builders and 
operators wil be maintained was stressed several 
times, but the fact that without a new building pro- 
gramme there will be no design staff kept togethei 
appears to have been entirely overlooked It is an 
open secret that the designers of both of the ships have 
already been practically dispersed, owing to the lack 
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of continuity in the building progamme, and this 
fuither thiee years’ mterval will certainly serve to 
set the seal upon this unfortunate state of affairs 
Further, a suggestion that a scientific airship man 
should sit upon the Air Council in order to preserve 
contact with the experimenters at Cardington, and so 
keep the broader outlook of policy alive, was received 
by the Under-Secretary of State for Air with the 1e- 
markable statement that ‘‘ It 1s rarely the case that a 
scientific expert 1s an efficient administrator” Mr 
Montagu's opinion is singularly at variance with that 
of the 1est of the aeronautical world It 1s no mere 
polite phiase, but a hteral fact, that admiration of 
the admimstiation of aeronautical scientific research 
m Great Bmtam is world-wide Mr Montagu should 
make use of a press-cutting agency, or even maintam 
a closer personal touch with the scientific men m his 
own departments 


A LECTURE upon a type of airship that does not 
need gasbags and fabric envelope was given by Mr 
Cail Fritsche, president of the Aircraft Corporation of 
Detioit, before the Royal Aeronautical Society on 
May 14 ‘This company has already built, and oper- 
ated for two years, a small 'metal-clad ' airship of 
202,200 cubic feet capacity, which carried a useful load 
of 1300 lb, ın addition to fuel, oj, ballast, ete , at 
70 miles per hour top speed It ıs filled with belium 
and has a remarkably low diffusion loss of only 12 lb 
of hit for every twenty-four hours Ths ıs principally 
due to the 1mpermeabihty of the metal skm, the use of 
which 1s made possible by a special system of riveting 
the jomts, which ıs really an ingenious adaptation of 
the principle of sewing with wire This not only makes 
a gas-tight jomt possible, but very considerably re- 
duces the labour and time needed for erection Com- 
pared with £100, usmg helium, a metal-clad ship 
could carry an estimated load of 10,000 Ib more, with 
600h p less m engine power A part of the lecture was 
devoted to a detailed estimation of the costs of working 
an Atlantic service with these airships Given a pas- 
senger fare of £180 and a mail subvention of £2 8s 
per mile, 16 was suggested that an air lme could be run 
at a profit of twenty per cent a year This was pro- 
visional upon the ships being built and operated by an 
international company, with sufficient freedom from 
political restrictions to allow them to utilise their 
carrying capacity to the best advantage 


Tum Annual Report of the Council of Management 
presented to the members of the British Science Guild 
at the general meeting on May 121llustrates the unique 
place occupied by the Guild in the national life of 
Great Britain, and the valuable services 16 1s rendering 
in promoting effective contact between science and 
the general life of the community The value of the 
* Catalogue of British Scientific and Technical Books” 
prepared by the Guild 1s best attested by the publica- 
tion of a third edition in September 1930 Its educa- 
tional work is represented by the Norman Lockyer 
Lecture on “ Scrence and Modern Industry ’’, delivered 
by Sir Wilham Pope, and the Alexander Pedler lecture 
on * Science Discipline’, delivered by Lieut -Col Sir 
David Pram, both of which recerved wide notice in 
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the press Changes of officers during the year are 
recorded in the iesignations of Lieut -Col W A J 
O’Meara from the office of hon secretary, and of Sir 
John Young from the chaiumanship of the finance 
committee, and the appointment of Majo A G 
Church as organising secretary 


A VALUABLE result of the non-political and national 
structure of the Guild 1s 1ts ability to make authorita- 
tive representations on matters of public interest in 
which scientific considerations are mvolved Two 
instances of such representations are referred to ın the 
Report the first being the Memorandum of Evidence 
submitted by the Guild m June 1930 to the Royal 
Commussion on the Civil Service The memorandum, 
which is printed m full in the Report, stresses the 
importance of the technical factor m many modern 
problems, and uiges the necessity of remodelling the 
organisation of departments of State on the type 
adopted in progressive industrial concerns ‘The 
Guild considers that the time 1s ripe for a simplified 
structure of the technical services, and the memoran- 
dum enunciates the prmerples essential for efficient 
admimstration, and urges that the heads of the larger 
and more important professional, scientific, and tech- 
nical departments should be given full administrative 
status The chief defect m the orgamsation and 
structure of the Crvil Service hes in the dominant 
influence of officers of the administrative and clerical 
groups An appendix to the memorandum outlmes 
the factors responsible for the present unsatisfactory 
position of the ‘expert’ group in the Civil Service 
In January 1931, the Council of the Guld adopted 
an exhaustive report on the scientific and professional 
staffs ın the public services and mdustiy, which has 
been widely circulated and to which statement the 
non-political and representative character of the 
Guild lends great authority The report is dealt with 
in our leading article this week 


In his presidential address to members of the Guild 
at the annual meeting, the Right Hon Sir Samuel 
Hoare, MP, referred to the more ambitious pro- 
gramme upon which the Guild 1s anxious to embark 
In additon to the contemplated mvestigation of the 
potentialities of existing industries and the effect of 
the proper application of science upon them, which 
would indicate how far reactionary influences, either 
of Government, employers, or trade unions, are 1m- 
peding development, Sir Samuel Hoare urged the 
importance of a scientific study of the disarmament 
question The mam problem of disarmament, and 
by far the most difficult, 1s that of the new weapons 
of warfare and the method of their control The 
relation of sctence and the attitude of scientific 
workers to gas warfare and other new forms of war- 
fare require investigation by men of science as well as 
by politicians and the general staffs Politicians in 
particular need a scientific opinion. upon these subjects 
for the Geneva Conference in 1932 If during the next 
sıx months the Guild can produce a report upon such 
questions, 1t will be doing most useful work in educating 
pubhe opmion and in investigating a critical aspect 
of the most prominent question in foreign politics in 
the immediate future. 
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THE philosophical faculty of the University of 
Berhn has conferred upon Prof R W Wood, of the 
Johns Hopkins University, Baltimore, the degree of 
Doctor of Philosophy (honoris causa) This is the 
highest honour which the faculty has m its power to 
give, and 1s a recognition of Prof Wood’s contribu- 
tions to physical optics In announcmg the award, 
Prof Jaeger, the dean of the faculty, singled out as 
of particular importance Prof Wood’s researches on 
the resonance radiation of gases and vapours These 
have certainly called for the exercise of the utmost 
experimental skill, and although initially conceived 
and carried out at a time when our knowledge of the 
structuie of atoms and molecules was practically 
nothmg by current standards, have contributed im 
no small degree, and contmue to contribute, to our 
present ideas on '" the exact nature of the piece of 
machinery which we call the molecule ", to use Prof 
Wood’s own words With the study of resonance 
radiation, however, one 1s tempted to associate Prof 
Wood’s alhed work on magneto-optics, and to quote 
as an example of his mgenuity the separation of the 
D lmes of sodium for work with mtense beams of 
monochromatic light by the difference in their rota- 
tions More recently, Prof Wood has been interested 
in the Raman. effect, where he has devised methods 
for reducmg the time of exposure needed for recording 
the feeble spectra of modified radiation, and has also 
developed rapid methods for measurmg up the Raman 
Spectra In addition to his many experimental con- 
tributions to physical opties, Prof Wood 1s the author 
of two books on the subject, and has ruled gratings 
for other laboratories Hois work, although, naturally, 
carried out on rather different lines, 1s m every sense 
worthy of bemg ranked with that of Rowland and of 
Michelson 


In his second Rhodes Memorial Lecture, delivered 
at Oxford on May 16, Prof A Emstem discussed the 
application of the field equations of the theory of 
relativity to the problem of cosmogony. When the 
general theory of relativity was first formulated, the 
universe was assumed to be of a definite size, and in 
order to make the field equations compatible with 
this assumption an arbitrary term was mtroduced 
Subsequent mvestigation has shown that even with 
this arbitrary term, the size of the universe could 
only remain constant under special assumptions—-in 
general ıt would vary with the time The work of 
Hubble on the radial motion of the extra-galactic 
nebulz has shown that these systems of stars, dis- 
tributed approximately uniformly throughout space, 
are all moving at very high speeds, which increase 
linearly with the distance Prof Emstem now omits 
the above-mentioned arbitrary term? and his orginal 
equations lead to a rate of expansion which 1s related 
by a simple formula to the mean density of matter 
in the space under consideration The rate of re- 
cession Observed by Hubble appears to agree approx- 
mately with the rate calculated from the formula if 
one assumes the density to be of the order of magni- 
tude which appears to exist m the universe as we 
know it The main difficulties are the small value of 
the world radius (one hundred million hght-years), 
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the comparatively short period of some ten thousand 
mihon years during which the space structure can 
have been expanding, and the conditions in the 
early stages before expansion had taken place Prof 
Ennstem's next and final lecture on the latest develop- 
ments of the theory will be given on May 23 at 12 
noon, when the University will confer on him the 
honorary degree of D Sc 


AEWS fiom the British Arctic Air Route Expedition, 
published in dispatches in the Times, shows that the 
main features of 1ts work have been accomplished, 
happily without the loss of life that was at one time 
feared Last August, a meteorological station was 
founded on the Greenland ice-sheet i» lat 67° 3’ N, 
long 41° 48’ W , at an elevation of 8000 feet, about 
one hundred and forty miles north-west of the 
expedition’s base on Sermelik Fjord’ near Angmag- 
sahk The station was merely a double canvas tent, 
since transport difficulties precluded a more sub- 
stantial building Two men occupied the station until 
Oct 2, when they were relieved by two others On 
Dee 3 another rehef party reached them, and ıt was 
then proposed to abandon the station, owing to the 
severity of the bhzzards and the difficulty in sledging 
up sufficient food from the base Mr A Courtauld. 
however, offered to remain alone, 1n order to continue 
the mmportant observations throughout the wintei. 
He was left with ample provisions to last until May. 
Efforts to reheve him in the early spring failed. 
Wireless messages to this effect reached Europe and 
caused anxiety and eventually alarm, which, however, 
was not felt at the expedition’s base The Swedish 
airman Capt Ahrenberg made a fine flight from 
Europe to the rescue, and, reaching the station on the 
1ce-cap, found 1t deserted Mr H G Watkins with a 
sledge party from the base had reached 1t on May 5, 
and found Mr Courtauld safe and well, with ample 
food supplies On May 13 they were back at Sermelik 
Fjord The observations at the high-level station are 
the first complete winter records from the interior of 
Greenland and should prove of gieat value 


THe German Expedition to Greenland has sent 
to the Tames a dispatch which seems to leave no 
doubt that its leader, Dr A Wegener, has perished 
on the 1ce-cap This expedition, with its base nea: 
the Kamaiujak glacier on the west coast, also placed 
a station in the interior The German station was in 
lat 71° 8 N ,Iong 40? W , which is about the middle 
of Greenland, 275 miles north of the British station 
It was set up last summer and mhabited by three 
men, Drs Georgi, Sorge, and Loewe, who were found 
safe on relief reaching them on May 7 TIt was then 
learned that Dr Wegener with one Greenlander had 
left the station on Nov 1 m an attempt to return to 
the base, which, however, he never 1eached The 
journey entailed a march of about three hundred mules, 
and though there appear to have been depots on the 
route, the risks entailed in winte: darkness and 
bhzzards were very considerable The German ex- 
pedition used motor sledges as well as dog teams in 
travelling over the ice-sheet, and while the mechanical 
transport proved satisfactory, relance was placed 
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mainly on the dogs This station will provide another 
set of most 1mportant meteorological observations 


IHE subject of the Friday evenmg discourse at the 
Royal Institution by Prof J C Philip, on May 15, was 
' Experimental Aspects of Hydrogen Ion Concentra- 
tion”? Prof Philip pointed out that the contrast be- 
tween solutions of strong and weak acids of the same 
total acidity is very marked These differences are 
determined by the degree of ionisation mainly, and 
in the case of a weak acid like acetic acid a distinc- 
tion must be drawn between ‘total’ and ‘ effective’ 
acidity, the latter quantity bemg measured by the 
hydrogen ion concentration and expressed m terms 
of the pH. value (Serensen) Besides the standard 
electrometric methods of determming hydrogen 10n 
concentration, now being developed in the direction of 
continuous record and automatic control, the colori- 
metric method ıs found valuable in many cases The 
fact that for different mdicatois the colour changes 
occur at quite different pH values, and that the colour 
change ın any particular case 1s not absolutely sharp 
but takes place gradually over a limited pH range, 
underhes the practical use of the colorimetric method 
It 1s assumed that two solutions which exhibit a colour 
match (foi the same amount of mdicator) have the 
same pH value In realty this prinerple ıs subject to 
some qualification A significant point that emerges 
from the study of hydiogen 10n concentration 1s the 
extent to which the pH. value of a weak acid 1s altered 
by the addition of a neutral salt of the acid Solutions 
which contain a weak acid in presence of its neutral 
salt have, moreover, a remarkably steady pH value, 
which 1s altered to a relatively shght extent by the 
addition of acid 01 alkali Because of the resistance 
which they offer to change of acidity, mixtures of this 
kind are termed ‘buffer’ solutions They play an 
important part in the accurate determination of pH. 
values, and the ' buffer ' effect 1s of prime significance 
in the regulation of the hydrogen 10n concentration of 
the blood 


On May 14 a discourse was given by Mr Sydney 
Evershed before the Institution of Electrical Engineers 
to commemorate the centenary of the birth of Dawd 
Hughes The fame of Hughes rests on two works of 
creative genius the invention of the synchronous 
type-punting telegraph and the discovery of the 
microphone Hughes was the grandson of a boot- 
maker at Bala, ın North Wales He was born in 
London, but his family emigrated to the United States 
in 1838 He picked up some knowledge of electricity 
and at the age of twenty-four completed the develop- 
ment of his printing telegraph It rapidly came into 
use in the United States and France, but England was 
almost the last civilised country to adopt ıt The 
success of his invention brought Hughes a large fortune 
and in 1875 he returned to England and made London 
his home Having leisure for research, he engaged in 
experiments which led to the discovery of the miero- 
phone Graham Bell solved the problem of the 
transmission and reproduction of speech, but some 
kind of relay was needed for large telephone systems 
This was found in the action of sound waves on the 
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contact of electrical conductors Having discovered 
the full scope of the phenomena, Hughes gave his 
knowledge freely to the world m a paper read to the 
Royal Society on May 8, 1878 In this paper, Hughes 
gave the name ‘microphone’ to any device in which 
sound waves acted on electrical contacts Fiom that 
day to this, every instrument employed as the trans- 
mutter for a telephone system has embodied some form 
of Hughes’s microphone to serve as a relay Hewasa 
fellow of the Royal Society and a president of the 
Institution of Electrical Engineers 


STANDARDISATION in the domain of chemical in- 
dustry has moved a step forward with the inaugural 
meeting on May 7 of the provisional council for the 
chemical division of the proposed Standards Associa- 
tion of Great Bntam Negotiations, having in view 
an extension to other fields of the good work done by 
the British Engineering Standards Association, have 
been proceeding actively and harmoniously during the 
past year, with the result that agreement has been 
reached on a comprehensive scheme of organisation. 
The general council of the new body will be constituted 
by the election of nine members from each of the 
divisions and by the nomination of a representative 
each of the Board of Tirade, the Department of 
Scientific and Industrial Research, the Feder ation of 
British Industries, the Association of British Cham- 
bers of Commerce, and the Institution of Civil En- 
gineers There wil be four co-equal and largely 
autonomous main divisions, each controlled by & 
divisional council, for engineering, chemistry, build- 
ing, and textiles The engineermg division will con- 
sist oi the present BES A, with the exception of 
those elements which will now find a more appropriate 
place under one of the other divisions The council of 
the chemical division will consist of not more than 
40 members, not more than five places being reserved 
for the co-option of individuals whose services are 
likely to be of special assistance to the council Agiee- 
ment has been reached regarding the nominating 
bodies, each of which will nominate one member, with 
the exception of the Association of British Chemical 
Manufacturers, which will have five representatives. 
Dr E F Armstrong has been elected chairman, and 
Mr W Runtoul vice-chairman The council itself will 
not undertake the specification of standards, but will 
utilise existing organisations which are already en- 
gaged in that work Where necessary ad hoc technical 
committees representing the main interest affected will 
be constituted 


On May 11 the Manchester and Altrmcham Rail- 
way was changed over to all-electric operation, after 
eighty years of steam woiking Although only twenty- 
eight miles of track, including sidings, are involved, 
16 1$ of interest, as ıt 1s the first railway 1n Great Britain 
electrified on the standard 1500 volts direct current 
system adopted by the Ministry of Transport Its 
power 1s obtained from the Stretford Electricity Board 
at 11,000 volts three-phase The 11,000-volt cables are 
in duplicate and are carried on wooden stumps along 
the tracks The district served 1s densely populated 
and so an accelerated service and more stations were 
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required Transformers are used at the substations 
to step down the high pressure power to 1ota1y con- 
verters which transform the alternating into direct 
current By means of a pantograph, each set of two 
series-conneeted 750-volt direct current motors in the 
coaches 1s connected between the overhead wires and 
the return rails To make the load more uniform and 
furnish a reserve of power, a battery of accumulators 
1s Installed at each substation The machines and 
switchgear at the substations are kept free from dust 
and dirt by combined vacuum cleaning and blow- 
ing apparatus There is one steel tank mercury arc 
rectifier for 1500-volt working at one of the substations 
This type of rectifier will probably be widely used in 
the future It was designed and manufactured by a 
British firm It 1s a twelve-anode machine and so the 
ripple 1n. the direct current voltage 1s very small In 
order to prevent possible interference with telephone 
circuits, a smoothing circuit 1s provided ‘This con- 
sists of a reactance coil on the direct current side 
and four resonant shunt circuits connected across the 
direct currentload Experience with rotary converters 
has proved that this device 1s very efficient 


Ir 1s announced by Science Service, Washington, 
DC, that Dr William Wallace Campbell, director of 
the Lick Observatory and formerly president of the 
University of Cahfornia, has been elected president 
of the National Academy of Sciences, ın succession to 
Dr T H Morgan, of the California Institute of Tech- 
nology, Pasadena Dr Campbell established his place 
in American science principally through his work in 
spectroscopic astronomy , he has also done notable 
work in solar eclipse problems He was born in Ohio 
in 1862, and went to Mt Hamulton as astronomer 
at Lick Observatory in 1891 In 1901 he was made 
director of the Observatory, and in 1923 president 
of the University of California He retired from the 
latter post recently, m order to return to active 
astronomical work Dr David White, of the US 
Geological Survey, formerly home secretary of National 
Academy, has been elected vice-president, and Dr 
Fred E Wright, of the Carnegie Institution of Wash- 
ington, formerly vice-president, has become home 
secretary Dr Peter Debye, the distinguished physi- 
cist of the University of Leipzig, has been made a 
foreign, associate of the Academy, and the following 
new members were elected Henry Bryant Bigelow, 
Museum of Comparative Zoology, Cambridge, Mass 
(oceanography), Edwin Broun Fred, University of 
Wisconsin, Madison, Wis (bacteriology), Edwin 
Crawford Kemble, Harvard University, Cambridge, 
Mass (physics), Adolph Knopf, Yale University, New 
Haven, Conn (geology), Robert Harry Lowie, Uni- 
versity of California, Berkeley, Calif (anthropology) , 
Joseph Haines Moore, Lick Observatory, Mt Hamilton, 
Cahf (astronomy), Robert Lee Moore, Austin, Texas 
(mathematics) , Hermann Joseph Muller, University 
of Texas, Austin, Texas (genetics), George Linius 
Streeter, Department of Embryology, Carnegie In- 
stitution, Baltimore, Md (embryology), Margaret 
Floy Washburn, Vassar College, Poughkeepsie, N Y 
(psychology) 
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THE second general assembly of the International 
Union for the Scientific Investigation of Population 
Problems (chairman, Prof Raymond Pearl) will be 
held 1n London on June 15-18, at the house of the 
Royal Society of Arts, John Street, Adelphi, Strand, 
WC2 Most of the European Powers and also the 
United States of America will be represented at the 
meeting The first three morning sessions will be 
devoted to official business, and the afternoon sessions , 
and the whole of June 18 to reports and papers 
relating to the work of the Union Commission I 
(population and food supply) 1eports on the first 
afternoon, Commission 2 (differential fertility) on the 
second afternoon, and Commission 3 (vital statistics 
of primitive 1aces) on the third afternoon The papers 
also to be read on these afternoons and those for 
Thursday, June 18, include studies on differential 
fertility in Stockholm, the birth-rate and population 
of the United States, and vital aspects of a Chinese 
family population during six hundred years, more 
general papers on population theory and human bio- 
logy, and experimental work on mice populations 
Scientific workers are invited to attend the afternoon 
sessions and those on June 18 The organising com- 
mittee for the meeting is the British Population 
Society, of which the chairman is Sir Bernard Mallet, 
and honorary secretary, Mr Eldon Moore, Eliot Vale 
House, Blackheath, Kent, from whom tickets can be 
obtained 


A FEW months ago (Jan 31, p 176) we announced 
in these columns that artangements were being made 
by the Society for Cultural Relations for a tour of 
British scientific workers to the USSR Owing to 
the large demand for membership of the first party, 
the list for which closed on April 30, a second party 
will now leave London Bridge by Soviet ship fo1 
Leningrad on Aug 8, returning to London about Sept 
2 ın time for the British Association meeting The 
return fare wil be £18 0s Od ‘The party will spend 
a total of sixteen days in Russia, and the cost per day 
will be £1 0s 0d per head inclusive Meetings are to 
be arranged which members of the party will be invited 
to address, and there will be excursions with guides to 
scientific institutions of interest to the members The 
party will consist of twenty-five persons If there 1s 
a large demand for places, the list might be extended 
The latest date for receiving applications 1s June 15 
Applications and all inquiries should be addressed to 
the Secretary, Society for Cultural Relations, 1 Mon- 
tague St, London, W CI 


A CONFERENCE of agricultural and 1ural bodies met 
at the Ministry of Agriculture on May 13 to consider 
the damage caused by grey squirrels in Great Britain 
Mr A D Middleton, of the University Museums, 
Oxford, a summary of whose recent paper on the 
distribution and habits of the grey squirrel appeared 
in NATURE of April 4, p 540, reported the results of 
his investigations, and Mr L W Swainson, honorary 
secretary of the Anti-Grey Squirrel Campaign, de- 
scribed the activities of that body The conference 
passed a resolution expressing the opinion that the 
grey squirrel 1$ a pest which causes extensive damage 
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to agriculture and horticulture, that 16 1s widespread 
and increasing in numbers, and that 1t1s in the interests 
of agriculture and horticulture that all possible steps 
should be taken to brmg to the public notice the 
damage caused by these animals and the importance 
of iepressmg them The Ministry of Agriculture was 
asked to issue an educational pamphlet on the grey 
squirrel, describing 1ts life-history and giving methods 
for 1ts destruction, to be distributed to rural organisa- 
tions with the view of encouraging the destruction of 
the pest 


THE Court of Common Council of the City of 
London has made a donation of two hundred and 
fifty guineas to the funds of the British Empire Cancer 
Campaign 


Tae Honorary Gold Medal of the Royal College of 
Surgeons has been conferred on Mr G Buckston 
Browne, m recognition of his valuable cont11butions to 
the surgery of the genito-urimnary system, and of his 
great liberality in the endowment of an institution for 
surgical research 


On Feb 10, Di Joaquim de Sampaio Ferraz re- 
signed, for reasons of health, from his post as director 
of the Brazilan Meteorological Institute, which he 
initiated in 1921 Although he has retired from his 
official position, he intends to carry on his work in 
collaboration with M Paul Pires Xavier, who has been 
appointed to succeed him 


THE portrait of Dr G Claridge Druce which was 
subscribed for by members of the Botanical Society 
and Exchange Club of the British Isles on the occa- 
sion. of his eightieth birthday Bn May 23, 1930, has 
been painted at his residence, Yardley Lodge, Oxford, 
by Mr P A de Laszlo It will be formally presented 
to Dr Druce at Mr de Laszlos residence in Fitzjohn’s 
Avenue, London, next month 


AT the anniversary meeting of the Royal Society of 
South Afnea, held on Mar 18, a resolution was moved 
by Prof Morrison and seconded by Prof Newbery 
asking the Council to protest against the drastic re- 
duction m the government grant to the Society for 
1981 The following were elected as officers of the 
Society for the year 1931 President, Dr W A Jolly, 
Honorary Treasurer, Dr L Crawford, Honorary 
General Secretary, Dr B F J Schonland 


Pror I E Tamm, of the Physics Research Institute 
and professor of physics in the First University of 
Moscow, will speak on '' Higher Education in Soviet 
Russia’, at a meeting of the Society for Cultural Re- 
lations between the People of the British Common- 
wealth and the U § S R ,to be held on May28 Further 
3Anformation concerning the meeting can be obtained 


M) from the Secretary, SCR, 1 Montague Street, Lon- 


don, W C1 


THE council of the Institution of Electrical Engineers 
has made the following award of premiums for papers 
read during the session 1930-31, or accepted for 
publication the Institution premium to Commenda- 
tore G Bianchi, Ayiton premium to R Grierson, 
John Hopkinson premium to J W Rissik and H 
Rissik, Kelvin premium to B L Goodlet, F S 
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Edwards and F R Perry, Paus premium to P J. 
Ryle, and extra premiums to W E M Ayres, R 
M Charley, H S Carnegie, D B Hoseason, D: 
J J Rudra and Prof Miles Walker, Prof W 
Cramp and A P Jarvis, P J Higgs, J C Prescott 
and E W Connon, G G Smal, R J Brooksbank, 
and Prof W M Thornton, Prof S P Smith, and 
Prof E Wilson In the Wireless Section, the Duddell 
premium has been awarded to T Walmsley and extra 
premiums to C E Horton and C E Rickard In the 
Meter and Instrument Section, the Silvanus Thompson 
premium has been awarded to Piof W M Thornton, 
M Wavers, and W G Thompson, and an extia pre- 
mium to E W Hilland G F Shotter 


THE Secretary of State for Scotland has appointed 
Dr Birkett Wylam to be Chief Inspector foi Scotland 
under the Alkali, ete, Works Regulation Act and 
Inspector unde: the Rivers Pollution Prevention Acts, 
In succession to Mr J W Young, who is retning 
Dr Wylam, who enters on his duties on June 1, 1s a 
giaduate of the University of Durham On graduation 
as B 8e he obtained the Freire Marreco medal foi 
practical organic chemistry and was engaged on post- 
graduate research work foi two years Since 1928 he 
has been working as iesearch chemist, and latterly 
also as process manager, in works connected with 
Scottish Dyes, Ltd 


WE learn from the1ecent issue of the Taylor-Hobson 
Outlook that the alteration 1n size or scale of the pro- 
jected einematograph image, seeing that the relative 
positions of the film, the projecting lens, and the screen 
are fixed, is effected by a change in the lens To 
enlarge the 1mage, the focal length of the lens must be 
reduced, and this 18 effected by making the front and 
back components movable axially and causing them to 
approach each other To maintain the sharpness of 
the image, that ıs, to keep the film and the screen in 
focus during the change, the relative rates of movement 
have to be adjusted with great accuracy 


WE are glad to see that the Royal Photographie 
Society 1s giving rather more attention m its Journal 
to the scientific and technical side of photography 
than ıt has for the last few years The April number 
of its journal has a 56-page supplement which con- 
sists of articles on the physical aspects of the latent 
image, the applications of physical chemistry to photo- 
graphy, recent progress m optics, photo-engiaving, 
cinematography, colour photography, and commercial 
photography This number also includes the eighth 
Hurter and Driffield memorial lecture by Sir William 
Bragg, on “X-rays and the New Range of Vision ” 
In December, a special einematograph number will be 
published, and other special numbers will be issued 
from time to time The journal is published by the 
Fountain Press, 14 Clifford’s Inn, at 2s 6d pei copy 


Tar latest issue of the Classified List of Publications 
of the Carnegie Institution of Washington (April 1931, 
208 pages) contains a chronological list arranged unde: 
authors’ names, a classified list, with summaries of the 
eontents of papers, grouped under the appropriate 
branch of science, and an index of authors Copies 
of the publications, sent gratuitously to a caiefully 
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selected list of hbraries throughout the world, may 
be consulted there, but books not otherwise disposed 
of are for sale at prices approximating to the cost of 
publication Correspondents may obtain price-lists, 
or classified lists, as issued, by furnishing 1equisite 
addresses to the Secretary, Carnegie Institution of 
Washington It 1s unnecessary to stress the value of 
the publications in the various branches of science 
and letters issued by the Institution 


Two books are neaily ready for publication by 
Messrs George Allen and Unwin, Ltd , which should be 
of general scientific terest, namely, “The Universe 
ın the Light of Modern Physics", by Prof Max 
Planck, translated by W H Johnston, and “Human 
Heredity ", by Profs E Bawe, E Fischer, and F 
Lenz, translated by Eden and Cedar Paul 


Messrs Dulau and Co, Ltd , 32 Old Bond Street, 
W 1, have just issued Catalogue No 185—“ Fungi, 
Plant Pathology, ete "—ecomprising a thousand works 
from the library of the late Dr N Patowllard Among 
the volumes offered for sale a1e Saccardo’s ** Sylloge 
Fungorum ", Saecardo's “‘ Fung: Italici’’, Boudier’s 
“Icones Mycologicae”’’, Fries’ ‘“‘Icones Selectae 
Hymenomyeetum ", Paulet’s ‘“‘Iconographie des 
Champignons ", and Lucand’s “ Suites a Bullard ”’ 
Messrs Dulau have also circulated a list (No 186) of 
upwards of 600 volumes, mainly on natural history, 
now on sale at very low prices 


APPLICATIONS are invited for the following appoint- 


ments, on or before the dates mentioned —Two full- 
time tutors m the department of adult education 





of the University College of Hull—The Registrar, 
University College, Hull (May 26) An assistant 
lecturer ın mathematics at Westfield College—The 
Principal, Westfield College, N W 3(May 27) A teacher 
of science and engineeiing at the Coleraine Technical 
School—The Principal, Technical School, Coleraine 
(May 28) A vice-prineipal of the Somerset Farm Insti- 
tute, Cannington, near Bridgwater—The Clerk of the 
Somerset County Council, Ashcombe House, Weston- 
super-Mare (May 30) A chief cataloguer in the Library 
of the University of Aberdeen—The Secretary, Univer- 
sity, Aberdeen (June 4) A resident assistant patholo- 
gist at the Royal Free Hospital and London (R F H ) 
School of Medicine for Women—The Secretary, Royal 
Free Hospital, W C 1, or the Warden and Secretary, 
London (RF H) School of Medicine for Women, 
W C1(June 5) A secretary of the University Chest 
of the University of Oxford—The Acting-Secretaiy, 
University Chest Office, Oxford (June 6) An assistant 
lecturer in philosophy at the University College of 
Swansea—The Registrar, University College, Singleton 
Park, Swansea (June 6) A professor of mathe- 
matics at Raffles College, Singapore—The Director of 


An 


m 


à 


Recruitment, Colonial Office, 2 Richmond Terrace, ~ 


Whitehall, SW1J A physics mistress at Westonbirt 
School, Tetbury—The  Headmustress, Westonbirt 
School, Tetbury, Glos A head of the mathematics 
department of the Borough Polytechnic—The Prin- 
cipal, Borough Polytechnic, Borough Road, SEI 
A laboratory assistant at the County Mental Hospital, 
Lancaster—The Medical Superintendent, County 


Mental Hospital Lancaster 


Our Astronomical Column. 


The Date of the Crucifixion —Astr Nach 5784 con- 
tains a paper on this subject by E Dyttiich He 
makes use of data from the writings of the late 
C Schoch, both published and unpublished These 
melude a discussion of the total eclipse of the sun of 
Nov 24m ap 29 Some ancient writers attempted 
to explain the darkness mentioned at the Crucifixion 
by this echpse The explanation is, of course, ım- 
possible, for the double reason that the Passover 
comes near the spring equinox and also near the full 
moon Still, the statement has some value, for it 
would scarcely have been made unless the year of the 
eclipse agreed with that of the Crucifixion, or came 
very nearit The track of totality was mvestigated 
by Schoch, who found that 1t ran just north of Pales- 
tine, the maximum phase at Jerusalem was 114 
digits, and occurred 12 minutes before local noon 
An argument is based on the meident of the corn 
being ripe enough to eat the ears at a time a little 
before the Crucifixion The Passover must have been 
rather late, the preceding year having an intercalary 
month at the end of ıt In summing up, the author 
observes that the discussions of the last hundred 
years have greatly narrowed the possible range of 
dates The range was originally about ten years, 
but has now been reduced to two, there ıs almost 
universal agreement that ıt was either AD 29 or 30 


Temperatures in Sunspots —In the Screnizfic Amer- 
can for April, Prof H N Russell gives an account 
of recent work on sunspot temperatures carried 
out at Mt Wilson by Pettit and Nicholson with the 
aid of a delicate vacuum thermocouple In violet 
radiations, the spot gave less than 30 per cent of the 


and in the extreme infra-red ıt reached 80 per cent 
A mean was taken as 47 per cent, which was reduced 
to 40 per cent when the scattermg of sunhght by 
the atmosphere was allowed for This gave 4750° C 
measured from the absolute zero, about 1200? cooler 
than the general surface temperature The cooling 
is ascribed to the rapid expansion which the gas under- 
goes on ascending from a lower region of higher 
pressure This implies that the portions of sunspots 
that are accessible to study are quite shallow, but 
an explanation, due to Unsold, 1s given, suggesting 
that the mechanism producing the spot 1s much 
deeper, about 1000 miles down , the hydrogen atoms 
are there 10nised, but as the column ascends, recom- 
bation of protons and electrons hberates enough 
heat to mamta the vertical current, which, as stated 
above, 1s cooled by expansion on reaching the 
surface 


Catalogue of Stellar Parallaxes —Pwublocaiion No 
4 of Merate Observatory 1s a general catalogue of 
3975 stellar parallaxes compiled by Gmo Cecchini 
It meludes trigonometrical parallaxes determined 
at all the leading observatories, also dynamical, 
hypothetical, group, and Cepheid parallaxes, dis- 
tinguished by different symbols The catalogue gives 
approximate R A and Decl for 1900, magnitude, 
spectral type, parallax, probable error (each given to 
0 001^), absolute magnitude, proper motion in polar 
co-ordmates, and references to Boss, Cmemnati, and 
Draper Catalogues Proxima Centauri 1s entered as 
type M, parallax 0 780" + 0 006", absolute magnitude 
15, proper motion 3 76" m PA 283° Notes and 
references follow the catalogue, the whole making a 


disc, but in the red the proportion was 40 per cent | useful work of reference 
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Research Items. 


Peking Man Geological and Palzontological 
Evidence —An account of the discovery of Peking 
man 1s contributed by P Teilhard du Chardin to 
L’ Anthropologie, t 41, pts 1-2, which deals in some 
detail with the geology and paleontology of the cave 
of Chou Kou Tien It 1s evident that the cave was 
not an open fissure in which the remains were carried 
by torrential action, as was at one time thought, but 
8 true cave which was gradually filled by a succession 
of deposits The nature of these deposits pomts un- 
questionably to the fact that the cave was the habita- 
tion of carnivores, and presumably of man It pre- 
sents analogies with the caves of Europe, but the 
evidence of stratigraphy and paleontology points to 
the far greater antiquity of the levels in which human 
remains have been found Hitherto only one pleisto- 
cene formation had been recognised m China, that of 
the yellow loess characterised by Rhinoceros ticho- 
rhwwus, Bos prumgenws, Cervus elaphus, Hyona 
crocuta, etc, and worked quartzites of Mousterian 
and Aurignacian type Now, however, ıt 1s evident 
that beneath the loess deposit of the Upper and 
Middle Pleistocene, and hitherto confused with it, 1s 
a series of sands, clays, and reddish loess representing 
a distinct formation with a characteristic fauna, 
Rhinoceros cf sinensis, Hycena sunensis, H  machaar- 
odus, etc ‘This formation begins at the end of the 
tertiary and the beginning of the lower quaternary 
It 1s to this Early Pleistocene that the fossiliferous 
deposits of Chou Kou Tien belong On this point the 
palzontological evidence ıs decisive No fossil 
characteristic of the yellow loess has been found at 
Chou Kou Tien, the fauna of which corresponds with 
the pleistocene fauna of the Nihowan deposits, yet 1s 
lackmg in those forms which assign the latter to the 
tertiary In the rhmoceros, hyena, horse, Canis, 
sinensis, Machatrodus, there 1s exact correspondence 


A New Classification of Mammals —In the course 
of arranging a large collection of mammal skins for 
cataloguing, storage, exhibition and teaching, George 
Gaylord Simpson found 1t necessary to compile a 
workable synthesis of recent taxonomic studies of 
mammals ‘This classification of the living and ex- 
tinet forms ıs now published for the use of workers 
faced with the same problems (Bull Amer Mus Nat 
Hist, vol 59, p 259, 1931) The classification 1s 
conservative , it follows a middle course between the 
* sphtters' and the 'lumpers', but, as xt 1s, 16 sum- 
marises the progress of the last half-century Where 
Guill’s work of 1872 contained 138 farmhes, of which 
33 were extinct and 105 hving, the present classifica- 
tion contains 242 families, 129 extinct and 113 hving 
It is clear that the progress of the intervening years 
as regards numbers of families has been due almost 
entirely to paleontological discovery, and that al- 
though many new species of living mammals have 
been described, their discovery has added little to 
the broader taxonomy of the class So also with 
the changes ın arrangement and classification com- 
parative anatomy of recent mammals has made its 
proper contributions, but the discovery of their 
extinct ancestors has added much more The dis- 
crepancy between the two sets of contributions 1s 
hkely to increase, for while outstandmg new dis- 
coveries are extremely rare in the modern groups, 
the rate of paleontological discovery tends to increase 
1ather than diminish 


Nutrition of Mosquitoes —In the T? ansactions of the 
Royal Socrety of Tropical Medicine and Hygiene, vol 
24, pp 465-472 (January 1931), Malcolm E Mac- 
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gregor describes some experiments dealing with the 
food requirements of mosquitoes with respect to ovu- 
lation Two species were chiefly used in these experi- 
ments, namely, Ædes egypt. and Culex pipiens The 
author points out that mosquitoes betray two methods 
of feedmg In the method usually known as ‘ biting’ 
(or 1ts equivalent, which can be attamed by feeding 
from capillary tubes when the proboscis is ^| un- 
sheathed ’), the insect 1s able to draw the ingested food 
directly mtothestomach In the other method, known 
as ‘ discontinuous suction ’, the ingested food collects 
first in the diverticula The function of the diverticula 
as food reservoirs has long been recognised, and the 
author finds that the gas contamed therein 1s air, and 
that these organs have a dual function Besides acting 
as food-reservoirs, they serve as air-separators in which 
‘air-locks ', between discontinuous sections of fluid 
food, are separated ın order to preclude the entrance 
of air mto the stomach A selective and voluntary 
control ıs exercised by the insects ın regard to the 
aspiration and destination of imngested foods, blood 
being generally dispatched to the stomach and sugary 
solutions to the diverticula The outcome of the ex- 
periments described indicates that the essential re- 
quirements for ovulation in A «cgypt& are not only 
the presence of sperms in the spermathecz, but also 
the direct reception by the stomach of some essential 
food (blood) In the case of C pipiens an additional 
factor, as yet undetermined, is necessary If unfertil- 
ised females of A æœgyptı take blood by interrupted 
feeds into the diverticula, ovulation never occurs If, 
on the other hand, the blood enters the stomach, 
activation of the ovaries and oviposition usually take 
place When a fertilised female of either species 1s 
fed through a capillary tube on blood eontamung a 
trace of honey, or other carbohydrate, the blood-honey 
mixture 1s diverted into the diverticula, and the food 
is rapidly digested without any activation of the 
ovaries 


Apple Scab —T'wo papers dealing with work carried 
out at the Long Ashton Research Station upon this 
fungus disease of apples, Venturia wnaqualis, appear 
ın the March issue of the Journal of Pomology and 
Horticultural SScwnce (vol 9, No 1 Dr K H 
Johnstone analyses the varying resistance shown by 
different varieties of apple to the disease The ım- 
portance of an adequate water supply fo1 spore ger- 
mination of the parasite ıs emphasised, and it ıs 
pointed out-that, in this connexion, varietal differ- 
ences in the ease of wetting of the cuticle surface of 
the host may be important Actual thickness of the 
cuticle presents no barrier to penetration, but m 
certain varieties an impenetrable quality appears to 
develop, so that the period of susceptibility 1s of short 
duration in these varieties R W Marsh describes 
lme sulphur spraying experiments carried out on 
commercial plantations in Somerset, Worcestershire, 
and Herefordshire to test the conclusion, based on 
Long Ashton experience, that excellent control could 
be obtained by spray applications terminating before 
the time that the flower petals fall The results were 
satisfactory on the whole, and, incidentally, observa- 
tions on spore deposition carried out during these 
trials suggest that almost all the new infection 1n the 
early season comes from pustules from scabbed leaves, 
not from over-wintered leaves, as had been stated to 
be the American experience by Keitt and Jones 
(Wisconsin Agric Expt Station Res Bull, 73, 1926) 


The Gold-Belt of Rhodesia —'' The Geology of the 
Country between Gatooma and Battlefields”, in 
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Southern Rhodesia, 1s described by A M. Macgregor in 
Bull 17 of the Geological Survey of Southern Rhodesia, 
1930, pp 144 and maps The area forms the central 
part of the pımcıpal gold-belt of Rhodesia and hes 
between the largest mmes of the Colony, the Cam and 
Motor in the north, and the Globe and Phoenix and 
Gaika in the south The most ancient rocks are green- 
stones with interbedded sediments that are older than 
the Rhodesdale Gneissic Granite Next follows a belt 
of sedimentary rocks which ın turn are cut by a series 
of ‘ younger ’ granites and alkali-syenites All of these 
belong to the Basement Complex and are thought to 
be older than the Great Dyke and of Pre-Cambrian 
age The mineral deposits are almost exclusively gold- 
bearing quartz-veins, of which about a hundred and 
sixty have been worked as small mines, producing gold 
valued at more than £2,750,000 up to the end of 1929 
There was certainly one important period of ore- 
formation during the later stages of consolidation of 
the ' younger ’ granites, and there may also have been 
an earlier period Several excellent and detailed 
analyses of the igneous rocks are presented ‘They 
disclose an important characteristic which deserves 
further attention namely, the abnormal richness ın 
strontia in the rocks of three successive igneous cycles 
Baryta 1s rare ın comparison, and thus the usual pro- 
portions of these oxides are reversed to an extent that 
is unknown elsewhere in the world 


Fossil  Metacheiromys — G G Simpson, in the 
Bulletin of the American Museum, vol 59, 1931, has 
given a very full account of the genus Metachew omys 
The precise position among the mammalia of these 
animals, which occur im) Middle Eocene deposits of 
the Umted States, has hitherto been rather uncertain 
Their affinity to the Edentata has long been suggested, 
and Simpson now shows that this view 1s correct 
Although aberrant in some respects, such as the 
peeuhar and reduced dentition, ın others they are 
very primitive and represent an early side branch 
of the Xenarthra With regard to the origin of the 
edentates as a whole, Simpson considers that, with 
the exception of the Tubulidentates of South Africa, 
which are probably of proto-ungulate stock, the 
American forms and the Asiatic Manide came from 
some branch of the Insectivora durmg the Cretaceous 
period 


Active Earthquake-Faults in Tokyo —A comparison 
of the levellmgs made m the Tokyo area in 1918 and 
November 1923 reveals a zone of marked depression 
of as much as 24 8 ın across the section of the city 
lying east of the 11ver Sumida As no other great 
earthquake occurred m this mterval within 25 miles 
of Tokyo, the change was probably due mainly to the 
earthquake of Sept 1,1923 Since then, two new lines 
of levels have been carried across the area, in January 
1926 and March 1930, the results of which have 
recently been examined by Prof A Imamura (Tokyo 
Imp Acad Proc ,vol 7,pp 1-4, 1931). Durmg each 
interval, & similar depression occurred in the zone 
mentioned, which forms a block between two north- 
south faults about 4 miles apart The maximum de- 
pression during the first interval was 7 0in and during 
the second, 22 0 in , the average secular depression of 
the district being less than 0 7 ın a year During the 
first interval, no earthquake of any consequence oc- 
curred near Tokyo , but durmg the second, there was 
8 semi-destructive earthquake on May 21, 1928, with 
its epicentre near the sea and close to the eastern of 
the two faults mentioned Prof Imamura suggests 
that the earlier of the two depressions was a harbinger, 
and the later a consequence, of the movement that 
caused this earthquake As the earthquake that de- 
stroyed Yedo (Tokyo) ın 1855 seems to have had rts 
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o1igin along the same fault, and as the two faults are 
not likely to remain active, he urges the desu ability 
of keeping a close watch on the movements of the 
block 


Distribution of Ice in the North Atlantic —The 
International Ice Observation and Ice Patrol Service 
in the North Atlantic has produced its report for 
1930 (Bulletin 20, United States Coast Guard) 


Icebergs appeared off the Grand Banks of New-. 


foundland much earher than usual The cutter 
Tampa began its service about seven weeks earlier 
than in 1929 owing to the presence of much ice 
A contmuous patrol was maintamed for 117 days, 
which was on the whole longer than usual, although 
the 1ce season ended so early as June IO The con- 
ditions, however, were not so severe as in 1929, 
but the number of bergs was well above the average 
Only six bergs drifted south of the forty -third parallel 
This is attributed partly to the narrowness of the 
southward-flowing cold stream off the eastern edge 
of the Grand Banks These six bergs were closely 
watched by the patrol vessels, and three of them 
crossed umportant west-bound shipping tracks The 
usual extension of cold water to the westward round 
the Tail of the Bank was also absent ‘The report 
is ulustrated by a number of charts showing the 
distribution of ice and surface temperature duiing 
the months of the patrol service 


Magnetisation 1n Strong Fields —Prof P Kapitza’s 
researches on the properties of bodies in very large 
magnetic fields, well beyond the range of ordinary 
electromagnets, are extended ın new work described 
in the April number of the Proceedings of the Royal 
Society to the measurement of magnetisation The 
experimental arrangements are typical of many used 
by Prof Kapitza, being at once robust and very 
sensitive, and consist essentially of a magnetic balance 
with which the whole of the experiment ıs carried out 
in about one-hundredth of a second, and the results 
recorded permanently in this time ‘Typical ferro- 
magnetic, paramagnetic, and diamagnetic bodies have 
been studied With iron and nickel ıt has been shown 
that the state of saturation produced with relatively 
small fields persists, within the limit of experimental 
error (1 per cent) up to fields of 280 kilogauss, a result 
in accord with the Weiss theory With the para- 
magnetic crystals of gadolinium sulphate—a substance 
studied exhaustively by Onnes at very low tempera- 
tures—an indication of incipient paramagnetic satura- 
tion was obtamed at hquid nitrogen temperatures. 
Measurements have also been made upon mono- 
crystalline bismuth This work, extensive and ım- 
portant as ıt already 1s, 1s nevertheless only prelimin- 
ary, and very interesting results are to be anticipated 
when the necessary equipment and facilities for using 
liquid. hydrogen and hquid helium as refrigerants have 
been developed 


Pressure of Granular Material —A large collection 
of data bearing on the pioperties of granular material, 
a subject of much technical importance, 1s contained 
m a communication from Prof C F Jenkin in the 
April issue of the Proceedings of the Royal Society 
The work arose from attempts to measure the effective 
coefficient of friction of sand, some phenomena 
encountered being immediately recognised as examples 
of what Osborne Reynolds termed “ dilatancy " ‘This 
suggested certain lines of experiment on pressures on 
walls built ın various ways, and subject to the m- 
fluenee of small bodies paeked under different con- 
ditions, and the paper deals largely with results so 
obtained One result of 1mmediate applicability is 
that the position of the centre of pressure on a wall 1s 
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indeterminate , 1t may be much higher than one-third 
of the height of the wall, so that the distribution of 
pressure will often be different from the commonly 
accepted triangular distribution The pattern of the 
packing of the grains 1s of fundamental importance, 
and as would thus be anticipated, gı ound and spherical 
preparations of a common material behave quite 
differently Prof Jenkm makes an interesting sugges- 
tion with regard to the variable nature of some 
results, which he assumes provisionally to be due to a 
Aariable adsorbed film of moisture on the grains 


Diffraction of Electrons in Polyatomic Vapours — 
A recent paper by R Wierl in the Annalen der Physik 
(vol 8, p 521) extends the use of election waves to 
the study of the arrangement of atoms m polyatomic 
molecules The principle of the method employed 
is that the nuclei of the atoms in each individual 
molecule are equivalent to a grating with a small 
number of diffracting elements, an analogous problem 
for X-rays having been solved by Debye Electrons 
are, however, more rapidly absorbed than X-rays 
of the same range of wave-lengths which 1 useful 
for this purpose, so that the time of an experiment 
can be reduced to a fraction of a second ‘The 
apparatus consists essentially of a fine pencil of 
electrons from a discharge tube o1 thermionic source, 
which is made to traverse a beam of molecules 
passing through the same highly evacuated vessel, 
and to register its diffraction pattern photographic- 
alh 4 the diffraction rings are photometered after- 
vw By comparing the observed distribution of 
intensity with that predicted for various molecular 
models, considerable mformation has already been 
obtained about the structure of a number of o1ganic 
and inorganic bodies 


Dimensional Changes in Heat-treated Aluminium 
Alloys —As a result of a report that heat-treated 
aluminium alloys were hable to serious secular changes 
of dimensions during storage, Grogan and Clayton 
have investigated the point for several such materials 
and found no appreciable change to occur, the 
variations which were observed bemg so small as to 
be neghgible for all practical purposes Their ım- 
vestigations were described in a paper read on Mar 12 
at the annual general meeting of the Institute of Metals 
When the heat-treated alloy 19 machined, however, 
considerable changes in the dimensions may be found 
These are greatest in the case of Y alloy and least in 
a copper-silicon alloy Since the annealed bars do 
not give these effects, 1t ıs clear that ıt 1s to internal 
strains due to the heat-treatment that the variations 
are to be ascribed In Y alloy and duralumin, the 
only alloys examined in this direction, quenching in 
cold oil reduces the dimensional changes which occur 
on machining as compared with those resulting from 
quenching the material in cold water If the alloys 
are quenched in boiling water, which 1s shown to bring 
about quite satisfactory hardening, the distortion 1s 
reduced to relatively small proportions Tempering 
subsequent to the hardening reduces the changes in 


* 25 S" alloy, but mereases them to a shght extent in | 


the copper-silicon material 


Effect of Firedamp on Inflammation of Coal Dust — 
For some time, the mining engineer has distributed 
stone dust underground as a means of stopping the 
propagation of coal dust explosions in mimes, and 
rules have been drawn up for regulating the propor- 
tion of ineombustible material m the mune dust 
necessary to ensure safety It ıs an important 
question whether the presence of firedamp in the air 
underground would make the extinetion of an 
explosion more difficult In a recent paper, No 64 
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(HM Stationery Office, 6d net), issued by the Safety 


in Mines Research Board, expenments on ‘The 

iffect of the Presence of Firedamp on the Inflamma- 
tion of Coal Dusts " are recorded They showed that 
the presence of inflammable gas necessitated the use 
of an imnereased. quantity of stone dust, the propor- 
tion depending on the nature of the coal A coal 
dust the danger of which 1s neutralised by an equal 
quantity of stone dust, when no firedamp 1s present, 
would require about 5 per cent more stone dust foi 
each 1 per cent of firedamp in the air 


Fuel Testing in Slow and High Speed Diesel Engines 
--Data relating to od fuel for mternal combustion 
engines have a special interest for the engineer in view 
of the modern development of the heavy oil high com- 
pression engine in small power units both for stationary 
work and for traction In a paper iead before the 
Institution of Petroleum Technologists on Mar 10, 
L J Le Mesurier and R Stansfield attempted a survey 
of the behaviour of fourteen different types of fuel 
when used in slow and high speed engines of low 
power running under approximately standard condi- 
tions The engmes experimented with differ in three 
main particulars, namely, speed of running, design 
of combustion space, and arrangement of injection 
gear for the fuel, although all employ the solid injection 
system The programme of work 1s very wide and 
includes the effect of leakage of fuel upon the 1unning 
of the engine, fuel consumption, and the process of 
combustion The authors also experimented with 
various dopes and have indicated the effects of these 
upon the fuels used Many graphs and diagrams are 
published with the paper, among the most interesting 
bemg those dealing with the ' delay angle’ for each 
fuel, and also those diagrams mdicating the com- 
bustion line’ for each fuel which are obtamed from 
the different engines The results presented by the 
authors should be of value to all those interested in 
the desizn and performance of the small-powered oil 
engine, and should be suggestive of further work in 
this direction 


An Improved Metallographic Microscope —Many 


i Improvements tending to secure a high degree of 


rigidity and ease of manipulation have been embodied 
m the redesigned Leitz metallographic microscope 
The mrproved optical system gives a very flat field 
and 1s provided with a new type of 1lluminator giving 
conical illumination, that 1s, oblique in all azimuths, 
thus permitting wide angles to be used without the 
introduction of glare Another illuminator, consisting 
of a glass plate and a small lens, can easily be inserted 
when photographic objectives of short focal length 
ale being used The mechanical design 1s such as to 
minimise so fai as possible the necessary movements 
of the operator in manipulatmg the apparatus The 
transition from visual observation to photographic 
work 1s made by rotating the viewing eyepiece The 
observer ean view the image to be photographed 
through an opening ın the side of the camera without 
changing his position by the ocular In addition, a 
mirror fitted to the camera stand can be used foi 
purposes of demonstration or observation of the image 
on the ground-glass screen The are lamp, which has 
a steady crater, 1s mterchangeable with a filament 
lamp for use when a less intense source of lght is 
desired A noteworthy feature of the outfit ıs the 
vibration-absorbing device on which the prismatic 
optical bench carrying the saddle-stands 1» suspended 
By its use the difficulty of obtamimg photomicrogiaphs 
in rooms subjected to vibration 1s obviated Full 
particulars of the apparatus and accessories may be 
obtained on application to Messrs E Leitz, 20 
Mortimer Street, London, W 1 
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Optical Experiments with Electrons.* 


ig is now seven years since L de Broghe brought 

forward the view of the duahty between waves 
and particles which is now almost universally accepted 
under the name of wave mechanics, and represents one 
of the greatest advances in physics of this or any 
other century The original treatment was a develop- 
ment of the theory of relativity, but this side of his 
theory can no longer be kept in its original form It 
appears, in fact, that the requirements of relativity 
are closely connected with the magnetic properties of 
the electron which gave rise on the older theory to the 
idea of a ‘ spinning electron ° and were not considered 
by de Broghe I do not propose to deal with these, and 
shall give the theory in the approximate form, which 
is sufficient to explam the experiments I propose to 
describe 

The basis of the whole 1s a duality between waves 
and particles which 1s common both to matter and 
radiation Maxwell made optics a branch of elec- 
ticity , 1f de Broglie has not reversed the relation, he 
has at least shown both as different cases of a common 
principle, which 1s more like old-fashioned optics than 
old-fashioned electricity The duality takes this form 
any observable atomic event is representable as the 
arrival or departure of a particle at or from a small 
region of space, but the laws which govern this 
event involve a quantity which 1s best thought of as 
the amplitude of a wave (possibly in multidimensional 
space) In the case of light, this quantity 1s indeed the 
electric or magnetic vector of the Maxwell wave (it 1s 
indifferent which) 

In the case of electrons, 1t 1s the more elusive y which 
obeys also an equation of the type known to mathe- 
maticians as & wave equation In general, y 1s com- 
plex, for the equation 1s complex, so no direct physical 
meaning can be assigned to ıt Its modulus !y! 1s real, 
and de Broghe gives as his ‘ principle of mterference ’ 
the statement that the chance of the presence of an 
electron at a given place and time ıs proportional to 
iyi? The analogous statement in optics ıs that the 
chance of a quantum of light appearmg at a given place 
and time 1s proportional to the square of the amplitude 
of the Maxwell wave 

According to de Broglie’s theory, the wave-length 
associated with a free electron 1s A =h/mv where h 1s 
Planck’s constant and mv the momentum He enun- 
ciates, therefore, a ‘law of spectral distribution ’, 
according to which the chance of the presence of an 
electron with a given momentum ıs proportional to 
the square of the modulus of the Fourier component 
of the wave, the wave-length of which corresponds to 
the given momentum In optics, the chance of the 
appearance of a quantum of energy W 1s proportional 
to the square of the Fourier component of the Maxwell 
wave of wave-length he/W 

This simple correspondence between electron and 


* From a lecture delivered by Prof G P Thomson, F RS, before 
the Optical Society on May 14 


quantum—y wave and Maxwell wave—in the case of 
the free electron, prepares us for a close experimental 
analogy In fact, we can repeat many optical experi- 
ments with electrons and get strikingly similar results 
The chief differences are due to the smaller wave- 
length, which is usually less than that of X-rays, and 
the much smaller penetratmg power Davisson and 
Germer made experiments with electrons which are 
analogous to the diffraction of X-rays by a single 
crystal, as ın the Bragg method 

Other experiments have reproduced with cathode 
rays the diffraction of X-rays by a crystalline powder, 
and have verified de Broghe’s law of wave-length 
with considerable accuracy Some recent work with 
cathode rays and single crystals of copper and silver 
provides the electron analogy to the optical experi- 
ment m which two transmission diffraction gratings 





Fie 1 —Duffraction pattern of cathode rays incident on a cube face 
of a single crystal of silver 


are superposed with their rulings inclined to each 
other (Fig 1) The etched surface of the single 
crystal 1s apparently covered with a number of small 
lumps, probably the material left between etching pits 
The cathode rays strike the crystal at a small glancing 
angle to the main surface, and pass through the lumps, 
bemg diffracted by the atoms in them If the thick- 
ness of the lump, m the direction m which the rays 
traverse 1t, 15 less than a certain amount, which for 
the angles of diffraction and electronic wave-lengths 
used 1s of the order 10-§ em, the thickness has no 
influence on the pattern The diffracting system 1s 
then equivalent to an arrangement of atoms in the 
plane normal to the rays, and this two-dimensional 
array is mathematically equivalent to the crossed 
gratings of the optical experiment, giving rise to an 
array of spectra which 1s reciprocally connected with 
the atomic array producing ıb 

The spectra, when recerved on a fluorescent screen, 
are bright enough to be shown to a small audience 


Indian Fossil Plants. 


T5 1928, Prof Sahni produced the first part of an 

important work on Indian fossil plants It dealt 
with the fossil coniferous plant remains found ın the 
form of impressions and inerustations in rocks of 
the Gondwana System m India. The majority of the 
fossils described were of Mesozoic age, but there were 
also a few Paleeozoic species of a doubtful nature 

In the second part of the work, which has recently 
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been pubhshed," Prof Sahni extends his researches 
to petrified coniferous plants, providing descriptions 
of much that 1s new and interesting, as well as revising 
earlier work on this subject The material with which 
* Memours of the Geological Survev of India Palvontologia India, 
New Seres, vol 11 “ Revision of Indian Fossi! Plants’ Part 2 
Coniferales (b Petrifactions), by Dr B Sahm Pp 47-124-+-plates 


7-15 (Calcutta Government of India Central Publication Branch, 
1931) 7 Grupees, 12s 
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he deals has been accumulating for many years m the 
collections of the Geologieal Survey of India, and some 
of the specimens are preserved ın the British Museum 
As Prof Sahni remarks, ıt ıs unfortunate that the 
localities and horizons of so many of the specimens 
aie not known with certainty In spite of this serious 
disadvantage, Prof Sahm adds very considerably to 
our knowledge of the Coniferales 

Most of the petrifactions are of secondary wood and 
belong to either the Jurassic or Cretaceous age They 
imclude the following form genera Mesembrioxylon, 
Cupressinoxylon, and Dadozylon (Araucarioxylon) It 
is curious that there 1s no mention of Dadozylon 
indicum or Dadoxylon bengalense Holden, two paleo- 
zoic fossil woods which are certainly gymnospermous, 
while the latter is as likely to be coniferous, in view 
of its structure, as any of the Mesozoic species of 
Dadoxylon described by Prof Sahni These two 
Indian fossil woods are particularly interesting, smce 
they resemble, 1n certain important characters, species 
described from the Karroo formation m South Africa 
Prof Sahni cites this work by Holden m part 1, but 
does not mention either of these two species 

A new genus of cone, Jndostrobus, 1s described It 
bears bract and ovuliferous scales as in the livmg 
pine, but differs ın the ovulferous scale bemg forked 
at its distal end The seeds are placed on the ovuh- 
ferous scale at some distance from the cone axis 
Prof Sahni recognises features remimiscent of the 
podocarps in the structure of this cone, but at the 
same time is clear that it 1s most closely related to 
the Pinacee He also produces clear evidence of the 
existence of araucarian conifers m. the Jurassic of the 
Gondwana system The podocarps, 1f one may judge 
not only from the various types of fruits and foliage 
but also from the numerous examples of secondary 
wood, were abundant and had a wide geographical 
distribution ın India m the Jurassic and Cretaceous 

The contrast between the present and past dis- 
tribution of conifers m India 1s stressed by Prof 
Sahni There is only one native conifer ın peninsular 
India at the present day There 1s no native living 
conifer m Ceylon The living conifers are restricted, 
m greater India, to the Himalayas with their con- 


nected ranges and to Assam and Burma In the 
Tertiary Period there 1s apparently an almost com- 
plete absence of conifers m the India floras so far 
investigated, and the Indian Tertiary floras would 
appear to have been. almost exclusively angiospermous 
There ıs only one record of Indian Tertiary conifer- 
ous wood and that is from Southern India In the 
Cretaceous Period the traces of conifers are fairly 
numerous, but the group appears to have enjoyed its 
maximum development in the Jurassic It is a 
remarkable fact that no fossil conifers are recorded 
from extra-peninsular India 

On the strength of these facts, Prof Sahni concludes 
that the conifers were confined m Mesozoic times to 
peninsular India Later they gradually approached 
extinction, and when the Himalayas were brought 
into existence in the Tertiary Period the conditions 
for coniferous growth were reintroduced and an 
invasion of the modern coniferous flora took place 
from tne landward borders 

From a consideration of their respective floras, 
Prof Sahni considers that the Parsora Stage of Dr 
Cotter’s 1917 classification of the Indian Gondwana 
System 1s of Triassic age, and that the Maler Stage 
must be referred to the Upper Gondwanas and not, 
as has been done previously, to the Lower, for the 
flora suggests an age at least as late as the Rhetic 
He considers that while ıb is clear that Ceylon and 
the Madras region formed part of the same palæo- 
botanical province ın Upper Gondwana times, 1b 1s 
possible that the flora of the Mesozoic plant-beds of 
the Southern Shan States had a closer connexion with 
the contemporaneous floras in Chma than with the 
Indian Upper Gondwana floras 

Valuable synoptic charts and distribution maps are 
given One of the many outstanding good qualities 
of these memoirs 1s the excellence of the illustrations, 
and by means of these the evidence 1s put before the 
reader in & manner which leaves httle to be desired 
All paleobotanists and those geologists who are 
interested m the stratigraphy of the Indian Gondwana 
System will look forward to the extension of Prof 
Sahni’s researches to the other groups of Indian 
fossil plants 


Physics in Relation to the Internal Combustion Engine.* 


THE development of all internal combustion engines 
using gas or oil as a fuel and for all duties, whether 
stationary on land or for transport, road, marme, or 
in the air, owes more to the guidance of physics than 
any other prime mover 

In the firsb period, when the engine was nearly 
always & gas engme, the investigation of the processes 
which governed its action and the hmutation of its 
cycle of working were carried out by physicists hke 
Sir Dugald Clerk, Prof Hopkinson, and others The 
results assisted and accelerated development, making 
possible the extended use of the engme for all mdus- 
trial purposes that followed 

Perhaps the outstanding feature during this time 
was the growth of the engine 1n size, until ultimately 
engines using the waste gases from blast furnaces were 
built, or are building, for powers so large as 10,000 h p 
perengine ‘These large-size engines are found usually 
abroad, operating ın the most efficient iron and steel 
works As regards the smaller sizes in Great Britain, 
they would have been used more widely if the gas 
industry had foreseen the possibilities of a country- 
wide gas supply with mterconnecting trunk mans, as 
has been done since by the electrical industry 

The War period followed, and led to an intensive 


* From a lecture delivered by Alan E L Chorlton before the 
Institute of Physics on May 19 
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and rapid development m the engme for transport, 
m particular in the air, where special materials and 
mereased accuracy of workmanship were called for 
The extraordinary progress made was largely due to 
the number of highly trained physicists and engineers 
who concentrated upon every problem and solved ıt 
as 1b arose 

Since the War, development has been m the use of 
oil, and the wide adoption of the engine for manne 
propulsion has been due to the high economy of the 
Diesel motor The high economic possibilities of this 
engine were thoroughly discussed 1n a paper by Diesel 
before the engine was actually built, and though ıt 
took many years to brmg this into practice the results 
have justified all that hehad proposed At the present 
tıme, development is bemg concentrated upon the 
high-speed oil motor using relatively cheap fuel, with 
the added advantage of reducing the msk of fire, fo1 
road transport and for the air, and very good progress 
1s being made 

The first ‘ safety first’ engines to fly regularly were 
those supplied to the airship R101 Since then one 
has flown in the United States and one m Germany, 
and these will shortly be followed by another type m 
Great Britain 

On the road, extraordinary progress has taken place 
m the apphcation of the small engine to motor loruies, 
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etc , the economy with cheaper fuel and using less of 
it has been so marked This class of engine has called 
for the most intensive investigation and research that 
has ever been carried out in the internal combustion 
engme world Much valuable laboratory work has 
been carried out in the United States by the National 
Advisory Commuttee for Aeronautics m connexion 
with their air work, and elsewhere 

This reveals the intensity of effort which will before 
long ensure that not only will the oil engme become 
predominant for road work of heavier natuie, but also 
for the aur, where its great safety from the fire risk, 
coupled with its economy, makes ıt so highly suitable 
The use of coal dust in the engme progresses very 
slowly for a country lke England, the imdustrial 
supremacy of which 1s founded on coal This 1s to be 
regretted, and we should conduct special work with 
this object 

In all the development of the engine, the steady 
improvement of the material has been the measure 
of the progress made ‘To-day we have new steels 
practically unwearable—allowing high speeds and long 
life, and also of such strength that motors like the 
Schneider Cup engine weigh less than 1 lb per h p — 
and a degree of excellence of workmanship not ex- 
celled, 1f equalled, in all the world 


University and Educational Intelligence. 


BIRMINGHAM —At the annual degree congregation 
on July 4, the honorary degree of M Se ıs to be 
conferred on the following R A Chattock, formerly 
chief electrical engineer to the City of Birmingham , 
W Wickham King, known for his work on the Permian 
breccia, J H Reynolds, who has made a special study 
of the nebule, and J J Shaw, known for his seismo- 
logical work 

Prof J C Brash 1s resigning his posts as professor 
ot anatomy and dean of the Faculty of Medicine on 
being appomted to the chair of anatomy in the 
University of Edinburgh 


CAMBRIDGE —A meeting of the electors to the 
Sadleirian professorship of pure mathematics will be 
held on June 12 The stipend of the professor 1s 
£1200 a year or, 1f he holds a fellowship with drvidend, 
£1000 a year Candidates are requested to communi- 
cate with the Vice-Chancellor on or before June 2 

A University leetuieship in the faculty of mathe- 
matics ıs vacant An appointment to ıt will be made 
in the current term, to take effect from Oct 1 
Candidates are requested to send their names, with 
any evidence of qualifications which they may desire 
to submit, to Mi W J Harrison, Secietary of the 
Faculty Boaid of Mathematics, Clare College, Cam- 
bridge, on or before May 30 

The General Board recommends that an additional 
University demonstratorship be established in the 
Department of Zoology 

Prof G Elhot Smith, professor of anatomy in 
University College, London, has been elected an 
honorary fellow of St John’s College 


Lonpon —At a meeting of the Court of the Univer- 
sity held on May 13, the Principal, Dr Edwin Deller, 
read his annual report of the work of the University 
for the year 1930-31 The statistics for that year 
have brought out some striking facts concerning the 
number of students For example, the number of 
matriculations has almost quadrupled since just before 
the War A great mcrease has taken place im. all 
branches of study For the year 1913, the numbers of 
matriculations, first degrees, and higher degrees were 
6638, 1636, and 171 respectively The corresponding 
numbers for 1929 were 23,832, 3436, and 510, and for 
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1930, 25,544, 3543, and 548 The total number of 
degrees, diplomas, and certificates awarded for those 
three years were 11,937, 36,633, and 39,323 During 
the last decade, the mspection and examunation of 
secondary schools have recerved much attention, and 
the growth of the school exammations has been 
specially noteworthy 

The Goldsmiths’ Company has offered the Univei- 
sity a sum not exceeding £50,000 towards the cost of 
erecting and equipping the library building on the 
Bloomsbury site The University library, at present 
housed in the Imperial Institute, South Kensington, 
contains a total of some 260,000 volumes and pamph- 
lets, and includes, with other special collections, the 
Goldsmiths’ Library of Economic Literature 











APPLICATIONS for grants from the Research Fund 
of the Chemical Society must reach the Assistant 
Secretary of the Society, Burlington House, W 1, 
by June 1, and be made upon special forms obtain- 
able upon application 


APPLICATIONS are invited by the London County 
Council for two Robert Blair fellowships in applied 
science and technology, each of the value of £450 
and for one year The fellowships will be tenable in 
the Dominions, the US A or other foreign countries, 
and are open only to British subjects of not less than 
twenty-one years of age Particulars and apphcation 
forms can be had from the Education Officer (T 3), 
The County Hall, SE1 The latest date for the 
retuin of forms of application is June 18 


A NUMBER of post-graduate scholarships m agii- 
culture and agricultural science and in vetermary 
science respectively will shortly be awarded by the 
Colonial Office The scholarships, which will each be 
of the annual value of £250, plus £12 for books, have 
been instituted with the view of ensuring a supply of 
adequately traimed men for future service in the 
Colonial Agricultural and Veterinary Services Re- 
quests for particulars of the scholarships and for the 
necessary forms of application should be addressed 
to the Direetoi of Recruitment (Colonial Scrvice), 
Colonial Office, 2 Richmond Terrace, Whitehall, S W 1 
The latest date for the return of completed forms 1s 
June 15. 


Tue twenty-second annual Conference of the 
Association of Teachers in Technical Institutions will 
be held at Manchester on May 22-26, under the 
presidency of Mr H Ade Clark The Conference will 
be held at the College of Technology In connexion 
with the Conferenee an exhibition of machines, seien- 
tific apparatus, and books will be opened on May 25 
Among the resolutions for publie sessions is the 
motion that a representative of technical education 
should be appointed to the Consultative Committee of 
the Board of Education The teaching of biology too, 
will receive consideration A considerable amount of 
biology is taught in many technical schools and 
colleges , but this 1s chiefly of a purely technical char- 
acter foi the benefit of pharmaceutical chemists The 
resolution to be placed before the Conference, how- 
ever, will be of a wider nature It1s considered that a 
knowledge of biology 1s an essential part of a sound 
general education, and that more experts 1n the subject 
are required for the advancement of agriculture and 
industry The Conference 1s to ask for the teaching of 
elementary biology in all State-aided schools and an 
increase in the facilities for higher education in bio- 
logical subjects The latter 1s scarcely necessary 
The facilities are there, but the former 1eally needs 
attention A better groundwork in the younger pupils 
is certainly desirable Much has already been sug- 
gested concerning 1$ , but little, so far, has been done 
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Birthdays and Research Centres. 


May 24, 1855 —Dr A C Happon, FBS, formerly 
reader m ethnology m the University of Cam- 
bridge 


At present I am engaged in compiling published 
and unpublished information concerning the sea canoes 
of Melanesia, New Guinea, and North Queensland 
The onginal craft are, 1n many areas, fast disappear- 
ing or becommg modified, and ın some places have 
quite disappeared Not only do these canoes often 
exhibit remarkable technical skill and adaptabihty to 
local circumstances, but also considerable diversity 
The distribution of the various types and details of 
construction of these vessels is worth recording, since 
these were the means by which the various migrations 
and culture-drifts have spread over western Oceania 
The names for canoes and their various parts are 
significant in this connexion Very little has been 
recorded about the traditional relation between 
definite types of canoes and culture-heroes or culture- 
drifts It is hoped that a foundation will be provided 
upon which othe: ethnologists may build 


May 24, 1860 —Prof A SmiIrHeLis, F RS, director 
of the Salters’ Institute of Industrial Chemistry 
and emeritus professor of chemistry in the 
University of Leeds 


So far as research work 1s concerned, I continue 
with the study of some flame problems and, with a 
long-standmg connexion in the gas mdustry, with 
scientific investigations relating to the carbonisation 
of coal and the use of gaseous fuel The advances 
that are being made by this branch of our fuel indus- 
tries m the appheation of science to its technical 
problems, and the results which have accrued from 
industrial research conducted by the gas industry 
and the benzol industry in association with the Uni- 
versity of Leeds, are, I thmk, notable The national 
importance of directing research to fuel problems on 
every side scarcely needs emphasising m the columns 
of NATURE 


May 25, 1858 —Sir Henry Miers, F RS, honorary 
professor of crystallography and lately vice- 
chancellor of the University of Manchester 


The splendid results of X-ray methods will not, I 
hope, distract attention from two promusing lines of 
research m mmeralogy and crystallography (1) Ex- 
permmental mineralogy that is, the artificial pro- 
duction of minerals, both rock-forming and others, and. 
the study of ther origin and transformations The 


lack of a geophysical laboratory in Great Britain has 


al 


long been deplored (2) Crystal growth that is, the 
study of the conditions which prevail in and upon the 
surface of the growing crystal, these determine 1ts 
actual form , perhaps also its external symmetry, as 
some believe 


May 25, 1865 —Proí P Zeeman, ForMemRS, 
professor of experimental physies 1n. the Univer- 
sity of Amsterdam 


My co-workers and I are at present most mterested 
m the experimental study of the mfluence of magnetic 
fields on the hyperfine structure of spectrum Imes 
Values of the mechanical moment of the atomic 
nucleus obtained from such magneto-optical resolu- 
tions are among the most important data for the 
further development of the quantum theory A 
second line of work, concerning the more detailed 
analysis of the hght given out by positive rays, 
which, as Stark and Lunelund have shown, 1s partially 
polarised, 1s ın the charge of Miss W Lub An ex- 
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tensive study, made ın my laboratory, of the magnetic 
resolutions of the spectra of the 1onised noble gases, 
will soon be published by Mr Bakker 

Constant progress 1s being made in the analysis of 
different spectra, especially by Dr de Brum 


May 28, 1861—-Dr H R Mrr, vice-president and 
formerly hbrarian of Royal Geographical Society 
and president of Section E (Geography) of the 
British Association in 1901, past-president of 
Royal Meteorological Society and Director of 
British Rainfall Organization 


I worked long at researches preluminary to the con- 
struction of an accurate map of the normal annual 
rainfall of the British Isles, and I hope that the work 
wil be continued. and completed by better equipped 
and more fortunate investigators 

The practical problem present to my mund is to 
draw isohyets of the average annual precipitation 
from air currents mmpinging horizontally on land 
slopes Such a map would express exactly the con- 
trol of a mobile distribution by crustal configuration, 
undisturbed by the sporadic precipitation produced. 
by ascending air-currents of purely aerological origin 
occurring in cyclones, squalls, and thunderstorms 
Centuries of observations would be required to produce 
a map of total rainfall ın which such sporadic splashes 
would be smoothed out, but I believe that a method 
of eliminatmg these irregularities ın shorter periods 
might be deduced from the study of very detailed maps 
of individual showers together with equally detailed 
synchronous maps of atmospheric pressure 


May 29, 1882 —Prof H Bateman, F R S , professor 
of mathematics, physics, and aeionauties m the 
Cahforma Institute of Technology, Pasadena, 
Cahforma 


My chief mvestigation now in progress 15 on re- 
flection at an absorbing wall of the sound from a 
point source 


— —— eee ee ee ee ee ee 9 P 


Societies and Academies. 


LONDON 


Royal Society, May 7 —M D Waller (1) The 
measurement of actinic erythema produced by ultra- 
violet radiation with special reference to the latent 
tune Consistent results regarding the biological action 
of ultra-violet radiation, as measured by the resulting 
skin erythema, can be obtamed provided certain pre- 
cautions are taken The latent time of erythema, 
which may vary from about one to seven hours, 
according to the length of exposure, provides the 
most accurate and simple way of estimating the effect 
of ultra-violet radiation on the skm, and 1t ıs easily 
measured When it 1s desired to get the maximum 
contrasts due to differmg conditions of radiation, 
exposures should be chosen which will lie on the steep 
part of the curve, corresponding to rapid variations 
of the latent time with exposure and to shght ery- 
themas which will differ even visually one from another 
more than wil deep erythemas —(2) The relation 
between energy doses of ultra-violet radiation and 
actimic erythema produced Particular attention was 
paid to the question of how the mtensity of the radia- 
tion decreases with the distance from the source 
The intensities were varied over wide limits (200 1) 
corresponding to distances varymg from 40 cm to 
56m The effect of a grven dose of the weak ın- 
tensity 1s Just as great as that of the most powerful 
intensity used, and ıt 1s concluded that the production 
of erythema follows the Bunsen-Roscoe law for a 
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photo-chemical action, that 1s, the time factor 1s unity 
—J W Tudor Thomas On the return of sensitive- 
ness 1n corneal grafts ın rabbits | In a series of experi- 
ments on corneal grafting, some of the grafts became 
sensitive and others did not The results of 29 experi- 
ments are analysed Some of the grafts were central 
in position in the cornea, others marginal Some 
remamed or became clear, others became more or less 
opaque, while one exhibited a central clear area The 
establishment of an afferent nerve supply to a corneal 
graft depends upon a precedent or concurrent growth 
of blood vessels ın that graft It does not seem to be 
necessary that the blood vessels should accompany 
or take the same path as the afferent nerves that 
grow in from the surrounding tissue—-G E Briggs 
and A H K Petrie (Respiration as a factor in the 
ionic equilibria between plant tissues and external 
solutions The conductivity of water contaming 
slices of tissue from carrot root rises at first and then 
falls to a steady value, which ıs maintained as long 
as the tissue ıs alive The rate of evolution of carbon 
dioxide by the system follows a similar course to that 
of the conductivity Theoretical consideration shows 
that variations in the rate of production of carbon 
dioxide by the tissue will be accompanied by simular 
changes ın the concentration of hydrogen 1ons in the 
tissue This will result m changes m the degree of 
1onisation. of indiffusible substances, such as proteins, 
with consequent changes in the distribution of dif- 
fusible 10ns, such as K and Cl, between the tissue and 
the external solution ‘The final result of this chain 
of events will be a parallelism between rate of produc- 
tion of carbon dioxide and conductivity of external 
solution —-McKeen Cattell, T P Feng, W Hartree, 
A V Hill, and J L Parkinson Recovery heat in 
muscular contraction without lactic acid formation 
Muscles poisoned with 10do-acetic acid contract with- 
out producing lactic acid Functional recovery in 
oxygen after stimulation can be demonstrated under 
certam conditions in such muscles The persistence 
of this ‘recovery’ heat suggests that one effect of 
10do0-acetic acid 1s to interfere with the mechanism 
by which energy released ın oxidation can be em- 
ployed ın driving the endothermic reactions necessary 
for functional recovery , it does not interfere with 
oxidation as such Normal muscles stimulated to 
extreme exhaustion have a ‘recovery’ heat only 
about one quarter of 1ts usual value in relation to the 
initial heat Possibly m normal muscles pushed to 
extreme exhaustion, as ın muscles poisoned with 
10do-acetie acid, one reason of incomplete recovery 1s 
that phosphate set free by the breakdown of creatine- 
phosphoric acid 1s ‘ side-tracked ° as hexose phosphoric 
ester and so cannot be recombined with creatine 
A G R Whitehouse Further investigation of 
sweating and sweat For a given rise mm body tem- 
perature, sweating 1s facilitated by the performance 
of muscular work when compared with sweating pro- 
duced by the same rise 1n body temperature with the 
subject atrest Some product of muscular metabolism 
1s responsible for this, though the connexion may be 
a less direct one The performance of a moderate 
amount of work would seem to be accompanied by 
little rise in the chlorine concentration of the sweat, 
although a marked increase with time, indicative of 
fatigue of the sweat-glands, 1s evident when the 
subject ıs at rest and the sweating is simply due to 
the wet-bulb temperature of the surroundmg an A 
progressive decrease in the proportion of organic 
matter to ash 1s observed as the sweating continues 
The chlorine concentration, and also the ratio of 
chlorine to potassium in the sweat 1s found to vary 
for different individuals — R Snow Experiments on 
growth and inhibition (2) In decapitated pea seed- 
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lings, which have produced two equal shoots sprmging 
from the axils of the cotyledons, if one of the shoots 
is deprived of 1ts leaves until only those of ] mm oi 
less remain, ıt is rapidly arrested in growth and 
finally killed This effect must be due to inhibition 
coming from the other shoot The influence coming 
from developing leaves kills (duectly or directly) 
those shoots or parts of shoots that are not 1n the line 
between developmg leaves and roots and in which 1b 
travels towards the apex, and this faet also suggests 
that ıt ıs of a polar nature 





Geological Society, April 22 —H H Thomas and 
W Campbell Smith Xenoliths of igneous origin in 
the Trégastel-Ploumanac’h granite, Cótes-du-Nord. 
France In the neighbourhood of Trégastel, a red 
porphyritic biotite-granite crops out along the coast 
and forms the rising ground for several miles mland 
In parts, this gianite 1s remarkable for the abundance 
of xenohths which ıt contains Some of these are 
of sedimentary origm, but the majority are of the 
kind usually referred to as ‘ basic segregations’ The 
occasional presence of large felspars m the xenoliths 
1s discussed, and the authors are of opinion that these 
are xenocrysts and have not grownin place Evidence 
1s produced to show that the basic mass from which 
the xenoliths were derived was most probably part of 
the roof of the granite —C I Gardiner and $ H 
Reynolds The Loch Doon‘ granite’ area, Galloway 
The plutonic rocks are almost everywhere surrounded 
by high hills composed of metamorphosed Ordovician 
sediments Analyses were prepared by Mi E G 
Radley of each of the three rock-types ‘The most 
interesting ,problem concerning the plutonic mass 1s 
to determine the mutual relations of the rocks and 
to ascertain whether their different varieties may be 
considered to have arisen by differentiation subsequent 
to intrusion, or whether the facts pomt to each of 
the three rock-types bemg a separate intrusion The 
authors believe the latter to be the true explanation 
No evidence was found of contammation of the 
igneous magma by the incorporation of sedimentary 
material 


PARIS 


Academy of Sciences, April 7-—Charles Camichel 
and Léopold Escande An experiment of Joule con- 
cerning themechanical equivalent of heat —A Gelfond 
The order of D (X) —G A Boutry Cycles and lag m 
photoelectric cells with a gaseous atmosphere — 
J Barbaudy and A Petit Study of the buffer effect 
in nickel-plating baths —E Herzog and G Chaudron 
The protection of iron plunged mto aerated saline 
solutions and the 1ealisation of an Evans battery — 
L Meunier and M Lesbre The action of electrolytes 
upon substantive colourmg matters —H Forestier 
The ferrites the relation between their crystalline 
structures and thew magnetic properties The 
magnetic properties of the ferrites have been shown 
previously to fall mto different groups The X-ray 
study of the crystalline structure of these compounds 
proves a direct relation between the crystalline 
structure and the magnetic properties —Maurice 
Marie Janot Sclareol and its derivatives The 
formula C,,H4,0,, provisionally given to the solid 
alcohol obtained from Salna sclarea, 1s now found to 
be C4H4,0, This results from a purer product and 
is confirmed by the preparation and analysis of a 
dihydrosclareol —-Louis Lecoq The complex salts of 
gold and sodium derived from camphodithiocarboxyhe 
acid —Acolat: Physiological researches relating to 
the separation of the venous blood and arterial blood 
m the frog's heart The peculiarities of the structure 
of the fiog’s heart described in an earlier paper 
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(C E , 192, p 767) suggested that the separation of 
the two bloods m the ventricle 1s nearly complete 
Confirmatory evidence is now given, based on the 
use of a coloured Ringer-Locke physiological liquid 
—R Fabre and H Simonnet Researches on beer 
yeast ‘The expermnental conditions of its action on 
cystine —A Boutroux The mfluence of Irpoids 
on the separation of the protems by neutral salts —- 
Pau! Durand Rinpicephalus sanguineus and the 
virus of the pustular fever of Tunis In Tums, as m 
the Midi (France), apart from any connexion with 
human cases, Rhipicephalus sanguineus can harbour 
the virus of pustular fever and keep ıt intact for 
several weeks —P Delanoe The merion (.Werzones 
Shau) as a reservoir of the Moroccan spirochete 
Sp hwpanwcum,var maiocanum Out of twenty-one 
merions, two were found to he infected, or about 
10 per cent, but the exact proportion of infected 
merions can only be settled by further work It 1s, 
however, certain that this rodent can be spontaneously 
infected by the Moroccan spirochete 





GENEVA, 


Society of Physical and Natural History, Dec 20 — 
L A Deshusses and J Deshusses Estimation of the 
active principles of pyrethrum The authors have 
studied pyrethrums of Swiss, French, Spanish, and Dal- 
matian origin, estimating the two active pyrethrins, 
which give a direct measure of the efficiency of 
pyrethrum insecticides All these products contain 
about the same proportions of the active principles, 
the maximum havmg been furnished by French 
pyrethium cultivated at Bossey (Haute-Savoie) and 
at Montpelher For each of these products, the fully 
opened flower always gives a much higher percentage 
than the half opened flower, and the latter more than 
the closed flower —E Cherbuliez, F Neumeier, and H 
Lozeron Some synthetic substituted ephedrins The 
authors give results of a pharmacological study of 
some synthetic derivatives of ephedrin, showing how 
the specific action of this alkaloid 1$ profoundly modi- 
fied by shght changes of constitution -—E Cherbuliez 
and M Schneider The non-homogeneity of casem 
Casein, hitherto considered as a homogeneous sub- 
stance, has heen separated by physical methods mto 
at least two constituents This necessitates a modi- 
fication of the current views on the physiological 
formation of this important substance and on the 
phenomena of its precipitation by rennet - E Cher- 
buliez The behaviou of two antipodes in an un- 
symmetrical solvent The author has exammed the 
behaviour of two antipodes in a solvent, constituted 
for the two antipodes dissolved by the same active 
substance A difference between the properties of the 
two antipodes 1s not shown by the solubilities, but, 
on the othe: hand, racemisation in piesence of the 
active solvent appears to lead to an active body, and 
this proves a difference m the reaction of the two 
antipodes m solution, in spite of the absence of 
chemieal combinations in the oidimnary sense of the 
word —R Wavre A measure of the deformation of 
a fud By an analysis based on the functional cal- 
culus, the author expresses more exactly the ideas 
of the defoimation of a fluid, ın order to obtam more 
rigid definitions of the stability of the states of a 
system depending on an infinity of parameters The 
object of this 1s to study the changes of form that the 
earth may have undergone in the course of ages, 1n- 
fluenced as it 1s by the solar-lunar attraction —W H 
Schopfer An active substance found with maltose 
Its physiological action The author shows that along 
with maltose there occurs a nitrogenous impurtrty, 
probably a vitamin it accelerates the development 
of fungi 
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Official Publications Received. 


BRITISH 


Proceedings of the Royal Society of Edinburgh, Session 1930-1931 
Vol 51, Part 1l, No 3 On some Problems imvolving the Persymmetric 
Determinints By J Gerommus Pp 1418 of Vol bl Part l, 
No 4 A Note on the Secular Changes of Rock Temperature on the 
Calton Hill By Dr F J W Whipple Pp 19-24 ed Vol 51, Part 
l No 5 Secular Changes of Rock ‘Temperature—Note on Dr Whipple s 
Paper By R W Wrigley Pp 2520 id (Edmburgh Robert Grant 
4nd Son, London Wilhams and Norgate, Ltd ) 

‘Lhe Transactions of the Entomological Society of London Vol 79, 
Part 1, Aprl 94 Pp 247 (London) 21s 

Dove Marine Laboratory, Culiercoats, Northumberland Report for 
the Year ending June 30th, 1930 Edited by Prof Alexander Meek 
(New Series 19) Pp 63 (Newcastle on-Tyne Armstrong College) 5s 

Government of India Department of Industries and Labour (Public 
Works Branch) Irrigation in India Review for 1928-20 Pp 
(Calcutta Government of India Central Publication Branch) 12 
rupees , 2s 

India Meteorological Department Scientific Notes Vol 3, No 8 
Monthly Normal Isobirs and Wind Roses at 05, 1,2 and 8 km above 
Sea-level over India and Neighbourhood Pp 100112448 plates 4 
rupees, Gs 94 Vol 3, No 20 Correlation between Rainfall in N M 
India and Height of Indus River at Buhhur By Rao Saheb Mukund à 
Unakar Pp 15 704-2 plates bannas, sd Yol 3 No 21 Upper Au 
Circulation over India and its neighbourhood up to the Cirrus I evel 
during the Winter and the Monsoon B» H C Banerjee and Dr h R 
Hamanazhan Pp 2127+13 plates 2 rupees, 3. ed (Calcutta 
Government of India Central Publication Branch ) 

Report of the Hatfhine Institute for the Year 1929 By Major L A 
P Andrion Pp o9 (Bombay Government Printing and Stationery 
Office, London High Commissioner for India) 4 annis, 5d 

Department of Scientific and Industrial Research Building Science 
Abstracts Vol + (New Series), No 8, March Abstracts Nos 397 684 
Pp 71105 (London H M stauonery Ofthce) 9d net 

University College of Wales, Aberystwyth Leaflet Series ò No 2 
Ne" Varieties and Strains trom the Welsh Plant Breeding Station 
No 2 Pure Line Strains of Ceirch Livyd (dicna Stregosa) and Ceireh 
du bach (4 satıra) B} E T Jones Pp 26 (Aberystwyth) 1s 

The National Physical Laboratory Report for the Lear 1930 
\1-+-295-+16 plates (London H M Stationery Office) 12. (d net 

Commonwealth of Austiaha Fourth Annual Report of the Council 
foi Seientifie and Industrial Research for the year ended 30th June 
1930 p öl (Canberra H J Green) 

Report of the Twentieth Meeting of the Australian and New Zeland 
Association for the Advancement of Scicnee, formerly known as the 
Australasian Association for the Advancement of Science Brisbane 
Meetinr May June 1980 Edited by Dr D A Herbert Pp xlvi 
99b (Sydney, NS W Australian and New Zealand Association for 
the Advancement of Science ) 

The University of Leeds Department of Coa] Gas and Fuel Industries 
Report of the I nese} Professor (J W Cobb) for the sessions 1928 29 
and 1929-30 Pp 15 (Leeds) 

A 2L Years Chronology of Textiles, 1910-1931 
(Manchester The Textile [Institute ) 5s 

The Empire Forestry Handbook, 1931 Edited by Fraser story 
199 (London Empire Forestry Association ) 3s 6d 

Stonyhurst College Observatory Results of Geophysical and Solar 
Observations, 1930, with Report and Notes of the Director Rey E D 
O Connor Pp xx+-+49 (Blackburn ) 

McGill University Econom Studies National Problems of Canada 
No 15 The Alberta Coal Problem By Jierbert Leighton Draper Pp 
05--vur 75 cents No 16 The Negro in Canada By Ida Greaves 
Pp 79  75eents  (Orilha, Ont ‘fhe Packet Times Press, Ltd ) 

Commonwealth Bureau of Census and btatistics, Cunberia — Ofbcial 
Year Book of the Commonwealth of Australia No 23, 1930 Prepared 
under instructions from the Minister of State for Home Aflans by Chas 
H Wichlen& Editor John Stonham Pp x»x1--8060 (Melbourne 
H J Green) ^ 

The Scottish Forestry Journal 
Scott sh Forestry Society Vol 4o, Part 1 March 
(Edinburgh Douglas and Foul) Ts bd 

Royal Astronomical Society List of Fellows and Associates, 1931 
March Pp 54 (London ) 

Air Mmuistry Aeronautical Research Committee Reports and Memo 
randi No 1304 (Ae 492—T 3030) The 6-ft Open Jet Wind Tunnel, 
RAE By F B Bradfield Pp 1I--11 plates (London HM 
Stationery Office) Is net 

Ministry of Transport 
way Eleetriheation, 1931 
3s net 


Pp 


Pp 67+51 plates 
Pp 


being the Transactions of the Royal 
Pp xtit 121420 


Report of the Committee on Main Line Rail- 
Pp 57 (London HM Stationery Ofnce ) 


For? 1GN 


Agricultural Experiment Station Miehigan State College of Agriculture 
and Applied Seience Circular Bulletin No 185 Chestnut Bight in 
Mitgan By D V Baxta and F C strong Pp 15 Special Bulletin 
No -07 Pubhe Health and Educational Services in Murugan By C R 
Hofter Pp 34 Special Bulletin No 208 Services of Institutions and 
Organizations m Town Country Commumties By C R Hoffer and 
Margaret Cawood Pp 37 Special Bulletin No 209 Consumer Demand 
for Apples in Michigan. By H P Gaston Pp 50 special Bulletin 
No 210 Corn Growingin Michigan By HW C. Hatherand J R Duncan 
Pp 35 Special Bulletin No 212 School Financing in Michigan a Plan 
to Equualise the Burden By F M Thrun Pp "9 Special Bulletin 
No 213 Investigations with Oat Varieties and Diseases in the Lnper 
Pen reula By B R Churchill Pp 15 Teehnical Bulletin No 120 
A Contribution to the Bactemology and Pathology of the Bovine L ddr 
ByL B ShollandJ P Torrey p 31 (East Iansıng Mich) 

Carnegie Institution of Washington — Classified Fist of Pubheations 
Pp 208 (Washington, DC Smithsonian Institution ) 
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Smithsonian Institution United States National Museum — Bulletin 
82 A Monograph ot the Existing Crinoids By Austin Hobart Clark 
Vol 1 The Comatuhds Part 3 Superfamily Comasterida Pp vn 
aie plates (Washington, DC Government Printing Office) 2 

ollars 

Bulletin of the American Museum of Natural History Vol 61, Art 
5 Dolichopide of the Canal Zone By M C Van Duzee Pp 161 205 
Vol 61, Art 6 New North and South American Ascidians By Willard 
G Van Name Pp 9207225 (New York City ) 

Japanese Journal of Astronomy and Geophysics Transactions and 
Abstracts, Vo] 8, No 2 Pp u+3965+510+plates 317 (Tokyo 
National Research Councu of Japan ) 

The Egyptian University the Faculty of Medicine Publication No 

The Bibliography of Schistosomiasis (Bilharziasis), Zoological, 
Clinical and Prophylactic By Dr Mohamed Bey Khall Pp x4-506 
(Cairo) 30 PT , 6s net 

Scientific Papers of the Institute of Physical and Chemical Research 
Nos 294296 On the Absorption Spectra of Salt Solutions—Appendix 
The Absorption Spectra of Metallic Ions, by Seichi Kato, The Nea 
Infra Red Are Spectrum ot Iodine, by Tatsuro Iwama, Note on the 
Ultra-Violes Absorption Spectrum or Hydrazine Vapour, by Sunao 
Imanishi Pp 1l6l-167+plates 7-9 (Tokyo Iwanami Shoten ) 30 sen 

US Department of Agriculture Technical Bulletin No 230 Macro 
centrus gifuensts Ashmead, a Polyembryonie Braconid Parasite in the 
European Corn Borer By H L Parke Pp 63 (Washington, DC 
Government Printing Ofhee ) 15 cents 

The Science Reports of the Tohoku Imperial University, Sendai, 
Japan Fourth Series (Biology), Vol 0, No 1 Pp 162 (Tokyo and 
Sendai Maruzen Co, Ltd ) 

Bulletin of Yale University Supplement Report of the Director of 
Peabody Museum for the Academic Year 1929-1080 Pp 23 (New 
Haven, Conn ) 

The Peabody Museum of Natural History, Yale University Special 
Guide No 1 The Evolution of the Horse Family By Richard Swann 
Lull Revised edition Pp 31 15 cents Special Guide No 2 The 
Evolution of the Elephants and Mastodons By Rithard Swann Lull 
Revised edition Pp 40 15cents (New Haven, Conn ) 

Annales de l'Institut Henri Poincaré Vol 1, Fascicule2 Pp 77 
203 (Pars Les Presses universitaires de France) 35 francs 

Journal of the Faculty of Agriculture, Hokkaido Imperial University 
Vol 29, Part 3 The Ascigerous Forms of some Graminieolous Species 
of Helminthosporium in Japan By Seiya Ito and Kazue Kuribayashi 
Pp 85195--plate. 79 Vol 31, Part 1 Beitrag sur Kenntnis der 
Zoe ae Von Satoshi Sawayama Pp 17 (Tokyo Maruzen 
Co , Ltd ) 

Ministry of Agriculture, Egypt Technical and Seientific Service 
Supplement to Bulletin No 100 Developments of the Existing System 
for Seed Supply of Cotton m Egypt By Dr W Lawrence Ball Pp 
17 (Cano Government Press) 1PT 

Smithsonian Miscellaneous Collections Vol 85, No 2 The Avifauna 
of the Pleistocene in Florida By Alexander Wetmore (Publication 
a5 ) ) Pp 41+6 plates (Washington, DC Government Printing 
Office 

Proceedings of the United States National Museum Vol 78, Art 20 
A new Parasitic Fly of the Genus Chaetophlepsis By R T Webber 
(No 2863) Pp 4 Vol 79, Art 7 Descriptions of New Genera and 
Species of Siamese Fishes By Hugh M Smith (No 2873) Pp 48 
Vol 79, Art 8 A new Shipworm from Venezuela By Pau] Bartsch 
S 2874) Pp 8-+1 plate (Washington, DC Government Printing 

ce) 

US Department of the Interior Office of Education Bulletin, 1931, 
No 20 Biennial Survey of Education in the United States, 1928-1930 
Chapter 10 Hygiene and Physical Education By Marie M Ready and 
Dr James Frederick Rogers Pp 27 (Washington, DO Government 
Printing Office ) 5 cents 

Proceedings of the United States National Museum Vol 78, Art 4 
Cambrian Bivalved Crustacea of the Order Conchostraca By E O 
Ulrich and R S Bassler (No 2847) Pp 130+10 plates Vol 78, 
Art 16 Report on the South American Sea Stars collected by Waldo 
L Schmitt By W K Fisher (No 2859) Pp 10--8 plates (Wash 
ington, DC Government Printing Office ) 


CATALOGUES 


The Bureau of Information on Nickel Aur, Oi] and Water Coolers 
the Influence of Design and Materials upon Service By H E Upton 
(Nickel, R5) Pp 7 (London The Mond Nickel Co , Ltd ) 

List of Cheap Books 1n many branches of Science and Natural History 
(No 186) Pp 16 (London Dulau and Co, Ltd ) 

BDH Ureamometer Outfit Pp 4 GasterSiccata BDH (Desie 
cated Stomach ) Pp 8 (London The British Drug Houses, Ltd ) 

Annotated and Classified Catalogue of Ancient and Modern Books on 
Exact and Applied Science Part1 Including Periodical Publications, 
General and Collected Works, Mathematics (Sotheran’s Price Current 
of Literature, No 825) Pp 152 (London Henry Sotheran, Ltd ) 

A New Refraetometer for examining Sugar Solutions, Jams, Butters, 
Oils and Fats Pp 8 Refractometers for Industry and Research 
Pp 12 -(London Bellingham and Stanley, Ltd ) 


Diary of Societies. 


FRIDAY, May 22 


INSTITUTION OF ELECTRICAL ENGINEERS (London Students’ Section) 
(Annual General Meeting), at 6 15 —Exhibition of a Cinematograph 
Film The Story of Bakelite Resinoid 

SOCIETY oF CHEMICAL INDUSTRY (Newcastle Section) (at Armstrong 
College, Newcastle upon-Tyne), at 7 80 —Dr J T Dunn Chairman's 
Address 

ROYAL INSTITUTION OF GREAT BRITAIN, a6 9 —Sir Wilham Bragg X-Ray 
Investigations of the Structure of Liquids 
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TUESDAY, May 26 


Roya Soorrty oF MEDICINE (Medicine Section), at 5 —Annual General 
Meeting 
QUEKETT MicRoscoPICAL CLUB (at 11 Chandos Street, W 1), at 7 30 — 
Gossip Meeting 
WEDNESDAY, May 27 


BRITISH ASTRONOMICAL ASSOCIATION (at Sion College), at 5 

ROYAL Society OF MEDICINE (Comparative Medicine Section), at 5 — 
Annual General Meeting 

SOCIErY or SWEDISH ENGINEFRS IN GREAT BRITAIN (at Swedish Chamber 
of Commerce, 14 Trimty Square, E C3) at 8—A F Enstrom 
Research ın Industry and Rationalisation 

BRITISH PSYCHOLOGICAL Society (Medical Section) (at Medical Society of 
London), at 830 —Dr R Money Kyrle The Remote Consequences 
of Psycho Analysis on Individual, Social, and Instinetive Behaviour 


[THURSDAY, May 28 


ROYAL SOCIETY OF MEDICINE (Urology Section) (Annual General Meeting), 
at 830—A R Thompson Further Considerations Relative to Con- 
genital Deformities of the Lower Urinary Tract 


FRIDAY, May 29 


Roya! Society oF MEDICINE (Disease in Children Section), it 5 — 
Annual General Meeting 

ROYAL SocreTy OF MEDICINE (Epidemiology and State Medicine Section) 
(Annual General Meeting), at 8 — &r Wilham Hamer The Crux of 
Epidemiology 

ROYAL INgTrITUTION OF GREAT BRITAIN, 76 0 — Very Rey Dean Inge The 
Future of the Human Race 


SATURDAY, Mav 30 


RovaL Socigrx or Meprcine (Therapeutics and Pharmacology Section) 
(Annual General Meeting) (at Cambridge) 


PUBLIC LECTURES. 
FRIDAY, May 22 


LONDON ScHooL or HycrEME AND TROPICAL Mrovicine (Public Health 
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Science and the Human Factor. 


N the present industrial depression there are 
many who regard rationalisation as on trial, 
and question the value of large industrial combina- 
tions  Itis suggested that such combinations are 
themselves partly responsible for the inorease in 
the volume of unemployment, and that they tend 
to ignore the human factor While, however, 1t 1s 
freely admitted that rationalisation may and often 
does involve a temporary displacement of workers, 
the expansion 1n new directions which takes place 
as a direct result of more efficient management soon 
tends to absorb more than the number of workers 
displaced 
The issue 1s partly obscured by the tendency mn 
some quarters to confuse rationalisation with mere 
industrial amalgamation and cartels Scientific 
management is, however, a larger question even 
than rationalisation, ın that ıt 1s of umportance to 
industrial undertakings of every size, although, in 
theory at least, scientific management would itself 
mitiate a policy of rationalisation if the facts in 
particular cases warranted ıt The importance of 
scientific management under modern industrial 
conditions 1s, however, undisputed , and valuable 
work ıs being done m this field both by the Inter- 
national Management Institute and by the Insti- 
tute of Industrial Administration 
Labour has now come to realise, to some extent, 
not only that science ıs much more than mechanical 
invention, and that scientific research 1s continually 
responsible for creatiig new industries and fresh 
employment, but also that under modern con- 
ditions the appheation of scientific methods of 
thought to the control of industry 1s of the utmost 
importance In spite of the fact, however, that 
applied science has eliminated from certain of our 
industries some of the grosser forms of labour 
which were formerly accepted as a matter of course, 
and that, contrary to prediction, hours of work have 
been decreased and not increased, the essentially 
humamising influence of scientific thought and 
method 1n industry ıs still far from being appreci- 
ated It is noteworthy, therefore, that in the 
scientific studies of management problems which 
are being carried out by the International Manage- 
ment Institute, the main object 1s to safeguard the 
human factor and, instead of viewing man as a 
piece of mechanism, as 1n Taylor's system, to adapt 
the machine to the man The selected subjects for 
research have included, for example, welfare devices, 
the selection and traming of workers, and accident 
prevention Efficient business management to-day 
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and any true rationalisation policy are invariably 
characterised by a careful study of the human 
factois, which are, indeed, regarded as of supreme 
importance It ıs now widely realised that ın- 
dustrial efficiency cannot be attained unless the 
conditions of work are such as to secure the health 
and intelhgent interest and co-operation of the 
workers to the maximum extent 

The part played by science 1n securing 1m proved 
and safer conditions of labour 18 often overlooked, 
but the work of the Industrial Health Research 
Board alone would demonstrate the 1mportance of 
scientific research in this field Industrial physio- 
logy, of course, 1s only one section of the field of 
scientific management, but ıt ıs the section 1n which 
the most important modern developments have 
occurred During recent yeas, the study of ın- 
dustrial physiology and psychology has elaborated 
methods of preventing strikes and of promoting 
co-operation between the different organisations of 
production, which are to-day part of the scientific 
organisation of labour in America These re- 
searches have the same object as the strict applica- 
tion of Taylor's principles 1n factory and workshops 
The success of such work 1s demonstrated by the 
changed attitude of the workers, who recognise that 
attempts made to increase production have become 
more humane and devote more attention to the 
human side and the health of the operators 

Much of the work of the Industrial Health Re- 
search Board is only preparatory, but conclusions 
have already been reached which involve no re- 
volutionary changes and, indeed, only place on a 
scientific and statistical basis the empirical prac- 
tices of progressive firms ‘The value of such re- 
sults is demonstrated by the fact that they have 
already been adopted in certain branches of ın- 
dustry, and more widespread acceptance would 
greatly increase their utihty For example, the 
American Bedaux system, which has already been 
introduced by a number of important firms in 
Great Britam, essentially incorporates the rest- 
pause, the value of which has been so conclusively 
demonstrated by the work of the Board, and settles 
the wage of the operative on the basis of the work 
he does and the compensatory rest period which 
should follow 

In spite of the complexity of the problem pre- 
sented by industrial physiology, there 1s no reason 
to be dissatisfied with the rate of progress 


appointed by the British Association at Bristol last 
year has drawn up a programme for the centenary 


On the : 
contrary, the Industrial Co-o1dination Committee | 





facilitate and co-ordinate the contribution of science 
to industry and its management The programme 
includes five citizens’ lectures and a series of meet- 
ings to discuss such subjects as research into 
management problems, the training of managers 
physique, posture and environment in relation to 
work, and the contributions of science to economy 
and safety m transport 

This work on industrial health and conditions 
of work has a definite relation to the movement 
towards industrial safety which received so large a 
stimulus from the Conferences of the International 
Labour Organisation in 1928 and 1929, and par- 
ticularly from the Industrial Safety Convention 
adopted at the latter Conference Industrial health 
1s not simply a matter of securing that adequate 
precautions are taken in the handling of toxic 
materials or of dangerous machinery Science can 
do much to eliminate such risks, and it ıs well 
known that the accident rate in works where ex- 
plosive or highly toxic substances are handled 
under pressuies of hundreds of atmospheres or 
at very high temperatures js frequently below the 
average in industry Indeed, for every case of 
poisoning by gases or fumes in the chemical in- 
dustry, there are twenty-five accidents caused by 
falls or ships 

Statistics reveal that ninety per cent of industrial 
accidents are due to failure of the human element 
Such failure may be manifested in two ways Inthe 
first place, it 1s frequently due to ignorance of the 
existing dangers or of the precautionsrequired The 
cleaning and repair of containers, to which a session 
was devoted during the recent National Safety 
Week in Leeds, 1s a pertinent example While the 
precautions to be observed 1n the handling of con- 
tainers used for the storage and transport of such 
organic solvents as carbon disulphide, ether, ben- 
zene, and naphtha are comparatively well known in 
chemical industry, largely owing to its relatively 
high percentage of scientific personnel, they are far 
from being adequately known in the large number of 
other industries in which such solvents are widely 
used ‘The large number of trade or fancy names 
under which solvents are sold ıs an added danger 
and ıs frequently responsible for the omission of pre- 
cautions Eveninthechemucalindustry itself, while 
the toxic and fire risks are well known, the danger 
of fire or explosion from the generation and accumu- 
lation of static electric charges by the flow of such 
solvents through pipe Dnes, etc , 1s frequently over- 
looked One of the most important problems of 
industrial safety 1s the handling of the mass of vital | 


celebrations ın September which ıs designed to | information scattered through general scientific 
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for use by those concerned 

A disaster hke that at the chemical works at 
Castleford a year ago is fully investigated, but 
as many lives may be lost in a sequence of 
accidents durmg a year owing to a repetition of 
avoidable circumstances, without adequate pub- 
lıcıty or investigation Through lack of mforma- 
tion as to the causes of such minor explosions or 
accidents, casualties may occur year after year in 
different countries before effective means of pre- 
vention are discovered The publication, abstract- 
ing, and indexing of safety information 1s a formid- 


able problem and awaits an orgamised attack by | 


scientific workers, before the results of their re- 
searches can become freely available for the develop- 
ment of adequate safety measures in industries 
that are not static but continually expanding and 
changing as a result of scientific research 

Such important contributions of science cannot 
entirely eliminate the human factor in accidents 
Not only is some shght failure of the human 
element—momentary neglect or carelessness—re- 
sponsible for ninety pei cent of industrial accidents, 
but also accidents are always unduly prevalent 
among a comparatively small number of workers 
The evidence shows that absenteeism due to sickness 
is usually abnormally high among the same persons, 
and that on an average they are also less skilled 
at ther work Generally ıt may be said that those 
who are most suited to their work or environment 
react the most healthily to then environment, 
whether we measure the reaction by working 
efficiency or skill, tendency to sickness, or proneness 
to accidents 

It 1s thus evident that vocational selection 1s of 
outstanding 1mportance as much from the point of 
view of industrial safety as from that of mdustrial 
efficiency No more valuable work 1s bemg done 
by the National Institute of Industrial Psychology 
than that which it 1s carrying out in this field, 
and as a result of the application of scientific 
methodsremarkable progress has already been made 
In spite of the clamping influence of unemployment 
on the application of some of the newer methods of 
vocational selection and guidance which have been 
elaborated, 1t has been demonstrated that we can 
at any rate avoid placing in dangerous positions 
those peculiarly liable to accidents, and the policy 
of eliminating the unfit before and not as a sequence 
to accidents ıs not utopian A classification into 
risk classes according to personal characteristics 
has already been indicated as possible 
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has been towards the amelioration of conditions of 
work Grosser forms of labour have been elimin- 
ated or transformed Scientific measures of pro- 
tection have been elaborated which have rendered 
innocuous industrial processes which would have 
seemed incredible a generation or two ago Scen- 
tific research ın industrial physiology and psycho- 
logy is continually improving conditions of work 
so that both the health and efficiency of the woiker 


| ale improved, and 1s now being applied to ensure 


that, so far as possible, young persons entering m- 
dustry are fitted 1nto occupations for which they 
are temperamentally suited 

Such progress has inevitably improved the re- 
lations between science and labour, and those 
relations would become more intimate 1f scientific 
workers addressed themselves more whole-heartedly 
to the work of education Upon their efforts 
the increasing expansion and application of the 
investigations of the Industrial Health Research 
Board and of the National Institute of Industrial 
Psychology largely depend ‘The success of 1ndus- 
trial safety work depends fundamentally upon the 
co-operation and enthusiasm of the scientific and 
management staffinindustry Nor can the human 
aspects of rationalisation and its insistence on co- 


; operation be more effectively served and fully ın- 


fluence industrial developments than through the 
power which scientific workers can exeit through 
then privileged position ın industry and their 
devotion to that ideal of service to which the spirit 
of science 1s kin. 





The Problem of Butterfly Migration 


The Migration of Butterfhes By OC B Wilhams 
(Biological Monographs and Manuals) Pp 
x1+473 (Edinburgh and London Oliver and 
Boyd, 1980) 21s net 


OR many years naturalists have known that 
the author was collecting material for this 
work, and have looked forward with great interest 
toits appearance ^ His own experiences have been 
prolonged and varied— gathered during considet- 
able periods of residence in Trinidad, Egypt, and 
the north-eastern area of Tanganyika Territory 
He has thus been able to compare the phenomena 
of migration presented by different butterflies in 
different parts of the world, as well as those pre- 
sented by the same species during successive seasons 
in the same area He has also diligently collected 
records of migration wherever they could be found 


During the last century, therefore, 1t may be said | The difficulty in tracing the numberless references 
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to the subject must have been immense, and an ex- 
haustive treatment of the hterature in any reason- 
able time, impossible, for, as the author points 
out, “ owing to the way ın which they strike the 
general public, records of large flights of butterflies 
appear to be particularly frequent ın populai mag- 
azines, and 1t 1s recognised that many such accounts 
must have been missed" He therefore appeals to 
naturalists for help by sending references duect to 
him or by publishing the data 1n some convenient 
journal under a suitable title “‘ Few things ", he 
writes, “ are more exasperating than to discover 
that one has overlooked an important record of 
butterfly migration which was described in a 
popular book, ‘ Through Malayan Mud in a Motor ’, 
or—still more unforgivable—in a serious entomo- 
logical paper entitled, let us say, ‘New Diptera 
Nematocera from Tasmama’!” It 1s to be hoped 
that these words will receive the attention they 
deserve, and that the author will be given all pos- 
sible help in his important and mteresting mquiry 

The scope and general treatment of butterfly 
migration in this work may be inferred from the 
Contents, which show that, after a brief introduc- 
tion, the volume 1s arranged ın five parts I, A pre- 
hminary discussion giving a general outline of the 
subject, and, in a second chapter, describing flights 
m progress, II, migration treated according to 
species, the evidence being given m ten chapters, 
of which the last treats of migratory moths two 
chapters, vı and vin, are devoted respectively to 
Danada plexvppus and Vanessa carduw, the chief 
migrant butterflies, III, migrations considered 
geographieally—a single chapter, in which certain 
special areas are treated, IV , general discussion 
in seven chapters, dealing respectively with the 
nature of migratory flight, the condition and be- 
haviour of migrants, causes of the start, deter- 
mination of route and goal, comparison with other 
animals, general problems, summary, conclusions, 
and future work Part V contams an admirably 
full bibhography, followed by fou indices on general 
subjects, species, countries, and authorities quoted 

It will be clear from the above abstract that the 
work 1s well arranged and comprehensive, and that 
any one of the vast number of records which are 
included can be easily found It 1s, ın fact, a rich 
mine of information on a fascinating subject, and 
this leads to the only serious general criticism of 
the volume The author appears to have been so 
intent on the admirable plan of collecting and 
setting before us all the available data that he rarely 
“lets himself go’ on the relatively few observa- 
tions which seem to be especially illummating 
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Thus, on the interesting subject of “ Butterflies 
resting on the Sea" (p 342), the observations of 
F Mur and J C Kershaw, although conducted 
upon moths, certainly throw more hght on this aid 
to migration than any of those quoted These 
naturalists were on a voyage from Hong Kong to 
Ceram, and on Nov 29, 1908, were about 190 
miles SS E of the Lower Cochin China coast and 
about 120 miles from the Great Natunas. '' About 
10am”, Mr Mur wrote, ** we noticed many small 
moths settled over the deck and all 1n perfect condi- 
tion, as 1f just hatched At first we suspected that 
they were bred 1n the ship, but soon discovered that 
they were coming on board in numbers They 
had the power of resting on the surface of the sea— 
even in the broken water around the bows of the 
boat—and then rising and continuing ther Journey ” 
Sixteen small moths belonging to four species, and 
including one delicate ‘Plume’, were collected. 
The naturalists believed that these had flown from 
“the Lower Cochin Chma coast, and, 1f no bad 
weather turned up, would reach the various islands, 
and even Borneo, in far numbers" All four species 
had a wide range, unaccompanied by marked local 
variation, over tropical Asia and the islands to the 
south—tfacts to be reasonably explained by the 
power of distribution in the manner described above 
(Proc Ent Soc Lond, pp xxxviu-xl, 1909) The 
reference to these observations is to be found in 
the bibhography but, unfortunately, not under the 
names of the observers It may be added that 
comparatively heavy moths can also mse in flight 
after coming to rest on the surface of the sea, as 
observed by C L Collenette ın the Gulf of Panama 
(bud , 8, p 65, 1928) That the resting-place 1s 
not without danger 1s shown by a Hawk-moth taken 
from the stomach of a fish 1n Suva Harbour, Fi, 
and presented to the Hope Collection by Lieut. 
L H Mosse-Robinson 

Again, the existence of a social stimulus leading 
butterflies of other species to join a migrating 
stream, a subject briefly alluded to on p 353, 
appears to be proved by another significant observa- 
tion made by Mr Muir, who describes “‘ the sweep- 
ing up of the non-migrating butterflies on a Papuan 
island when a migratory flight from another island 
passed overit In this instance, in which more than 
a single species was involved, it 1s evident that the 
social stımulus, and this alone, availed to compel the 
non-migrating butterflies to become migrants—with 
such success indeed that the island was compara- 
tively depleted of these species after the migratory 
stream had passed " (ıbıd , 4, p 19,1929) In this 
instance the bibhographical reference omits the 
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observer's name and also, unfortunately, gives no , related and the latter represents the Old World 
clue to his 11luminating observations ancestor of the former, there can be no doubt that 
In the 1mportant discussion (Chapter xvi) of the | they are now entirely distinct — Lebythea, which 
conditions determinmg the start of a migratory | has uniortunately given its name to a sub-family 
flight ıt would have been well to refer back to pp | (Libytheine) of the Erycimidie, as shown on p 242, 
96 and 97, where observations on the overerowding | has now been removed from this family and placed 
of Pierme breeding-places are quoted—those of | among the Nymphalide The following mistakes 
Robinson in India and Pitman in Uganda—or even | ın spelling were noted  /mmacea for lvmmaace (36, 
better, to have quoted or transferred the relevant | 80), camadera for camadeva (40), erihromwvus for 
passages The words of the last-named naturalist | ersthoneus (49, 460), Prnacopterrx for Pinacopteryr 
might also with advantage have been added to the | (99), gidaca for gidica (105), aglaw for agla1 (116), 
quotation on p 97—“ It struck me at once that such | napae for rapae (125), Synchle for Synchloe (126), 
a breeding area must most certainly be the source | Telechina for Telchama (240), andromycha for 
of some of the numerous Pierine migrations so | andromache (240), Cymathe for Cymothoe (285, and 
frequently witnessed in this part of Africa" (ibid , | œ elsewhere), Sarangesia for Sarangesa (401), bere- 
8, p 45, 1928) The suggestion of a perennial | mca for berenice (403), viteline for vitellina (408) 
source 1s also supported by the fact that the butter- | These collected errors will create an unfair im- 
flies sent home were shown by their small size to | pression unless ıt 1s remembered that they are very 
have been starved, and that similar dwarfed speci- | few as compared with the great number of names 
mens had been received two years before from a | printed ın the volume Nearly all the verified refer- 
migratory flight of the same species encountered | ences were found to be correct, although “ Car- 
far to the south of the great breeding-ground 1n the | penter " did not appear on page 137, given in the 
West Nile Province (the old Lado Enclave) so index Also, the reference on p 354 (1 8) to a pub- 
graphically described by Pitman (wd, p 46) lication in 1922 should have been given as 1921, 
Referring to the overcrowding witnessed by Robin- | correctly quoted in the bibhography 
son and Pitman, the author writes on p 97 “There The preparation of this most valuable work has 
is little doubt that ıt 1s from such mass breeding | been an immense labour and its appearance will 
areas that flights start, but apparently m both these | lead to rapid advance in out knowledge of the sub- 
cases conditions were not, o1 had not been, suitable | ject, leading to that noble fate which the late G H 
for bringing about a migration If one such area | Verrall described ın arresting words “ The finest 
could only be watched for a continued period we | monograph 1s the one which will be soonest out of 
might learn much as to the origin of migration " | date!” E BP 
Until such prolonged observations can be carried 
on, we shall rarely be offered the direct evidence 
of flight from an overcrowded area Occasionally, 
however, by a happy accident a naturalist has been 
present at the critical period Thus, Sir Guy Mar- 
shall has recorded that the migration of another | 
Pierine butterfly (Catopsila florella) was actually 
| 
| 
| 








Robert Hooke. 


Early Scwnce vn Oxford ByR T Gunther Vol 8 
The Cutler Lectures of Robert Hooke Pp vu- 
xu+391+18 plates (Oxford The Author, 
Magdalen College, 1931) 25s 


OBERT HOOKE was an Oxford man, for he 
was a servitor at Christchurch, and an 
assistant to Boyle there, before he came to London 
to work for the newly founded Royal Society 
Hence the appropriateness of this volume, which 
might otherwise escape us , for Hooke, living all the 
best known period of his life at Giesham College, 
as Gresham professor, and as Curator of Experi- 
ments to the Royal Society, as surveyor of the City 
of London and architect of some of its buildings, 
even as a Westminster boy, seems essentially a 


taking place from a Rhodesian valley where the 
conditions were those described by Robinson and 
Pitman («bid ,p xiv, 1921)  Here,too,1t would have 
been wellif this brief but 1mportant record had been 
quoted and referred to in the bibhography under 
the name of the observer 

A few points of systematic interest and a good 
many mistakes 1n the spelling of names, although 
but a very small proportion of those which appear, 
will require adjustment in a later edition Thus, 
Danaida pleavppus, the great North American 
‘Monarch ’ which has spread to so many parts of | Londoner 
the world, is treated on p 149 as ıf 16 were the same The Cutler Lectures, which were founded to 
species as a much smaller Danaine, the Oriental D | give Hooke “ wherewith to scolay ”, offered an occa 
gemuta, Although the two butterflies are closely | sion for him to publish his many-sided 1deas As 
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Dr Gunther says, the volume ın which they are 
collected has now become exceedingly rare Hence 
he has reproduced the whole in facsimile, or 
nearly in facsimile, for, though every page and 
diagram has been photographed, there 1s almost as 
wide a difference in flavour between this book and 
the original of ıt as there would be between the 
original Robert Hooke and a modern waxwork 
image of him Still, we have Hooke’s words, and 
they deserve some attention, for he was a very 
remarkable man, and has passed into the history 
of science as a jealous and querulous claimant for 
originating discoveries that other people perfected 

It ıs quite possible that Hooke was a difficult 
man in his personal relations , but there 1s nothing 
in this volume to justify the reputation that has 
clung to his memory so persistently His mind was 
one of extraordinary fertility, and there seems to 
have been no branch in the seething physical dıs- 
coveries of the second half of the seventeenth 
century in which he did not mingle, and to which 
he did not contribute Hence he usually found 
himself in competition with others, but even in 
the controversy with Hevelius on the advantage 
of using optical aids to enhance the value of the 
divisions of an astronomical mstrument, he was not 
only right, but also appears to have written no 
word that was less than civil or that one would 
wish to withdraw | Nor, m saying so, need we allow 
for the somewhat ferocious manners his times per- 
mitted Everyone knows that he was inventive 
and industrious, but not everyone that he wrote as 
a man of Careful, judicious type, who knew exactly 
where theory ended and what could be done with 
the practical resources then at command 

Hooke’s misfortune was that he covered the 
whole field of scientific curiosity, and that in every 
branch of 1t there were better, 1f more limited, men 
than he He was a good astronomer, but Hevelius 
and even Flamsteed were better He appears to 
have been a beautiful mechanic, with a fine sense 
of design, but the brothers Constantine and Christian 
Huygens were even finer He was a distinguished 
architect, but not to be mentioned with Wren 
Finally, he had a penetrating insight mto physical 
theory, only to be utterly outclassed by Newton 

'Hooke's Law’ for the restitutive force of 
springs, with its apphieation to the production of 
synchronous watch-balances, and the bending 
moment for beams, we find here Though many 
of the other matters are controversial, and need 
not now concern us, possibly the most remarkable 
of his anticipations 1s that contamed ın the first of 
these lectures It ıs largely unknown, because its 
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outcome was negative It 1s a search for stellar 
parallax, as a practical verification of the Coper- 
nican theory, such as afterwards led Bradley to the 
discovery of aberration, and it ıs conducted on 
exactly the same star, y Draconis, and by exactly 
the same method, a fixed verticaltelescope It was 
carried out with all the thoroughness and fore- 
thought and skilful design that would have ensured 
success, had 16 been anywhere within reach 

RAS 


Surveying Methods. 


(1) Applied Aerial Photography By Capt Ashley 
C McKinley With a Chapter on Oblique Aerial 
Surveys (Canada), by A M Narraway Pp 
xıv +341 (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1929 ) 
25s net 

(2) La topographie sans topographes traté de 
photogrammeéirie Par F Olivier Pp xvm+ 
301 (Paris Éditions de la Revue d'Optique 
théorique et instrumentale, 1929) 42 francs 

(3) Mesure optique des distances et méthode des 
coordonnées polavres avec étude spéciale du tachéo- 
mètre auto-réducteur Bosshardi-Zews Par Ro- 
dolphe Bosshardt Traduit par Prof Maurice 
Delessert Pp 172 (Genève Georg et Cie, 
1930) np . 


(1) HE title of the first of these books ıs 1ll- 
chosen ‘The subject ıs the technique of 

air photography for topographical purposes There 
are brief excursions into map reading and plotting, 
but they, like the bibhography, are but notes by 
an amateur for amateurs On the other hand, 
the technique of flying, photographing, develop- 
ing, indexing, ‘mosaicing’, and the like, shows the 
hand of an experienced and practical man Mr 
McKinley knows his own subject He is an 
enthusiast, for he thinks that the ''excluswe use 
of ground surveying will become obsolete "' 
On the other hand, he realises that “ no one factor 
has retarded advancement so much as the 
assertion of exaggerated claims” He writes for 
an American audience, describes American aircraft 
and cameras, and uses such words as “ restitution ”’ 
(of air photographs) and such expressions as 
"^ dividing the polyconic projection into rectangles ” 
Enough has been said to show that Mr McKainley’s 
book wil be a useful one for pilots and photo- 
graphers, but of small value to the surveyor who 
has to apply these photographs to his map-making 
A final chapter by Mr Narraway, Dominion Land 
Surveyor of Canada and Aerial Surveys Engineer, 
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describes the perspective grid (oblique photo- 
graph, small scale) mapping method, originally 
suggested by the late Dr Deville and used with 
such success in the mapping of the Laurentian 
Plateau 

(2) Commandant Ollivier deserves our thanks 
He deals with ground photo surveymg—from 
Laussedat and Deville to Van Orel, and from 
photogrammetry to the stereoautograph—and he 
promises another volume to deal with air photo 
survey | History, instruments, precision, errors, 
methods, processes, and results are all as clear and 
logical as one expects from the best French books 
It ıs perhaps not very important that the author's 
_ lack of interest m foreign methods and personalities 
is equally French 

This 1s, for 1ts compass, the clearest guide to the 
subject which has appeared It ıs all to the good, 
too, that Commandant Ollivier is an enthusiast 
The comparisons with ground methods are, how- 
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ever, exactly on a parallel with those of Deville ` 


Neither the one nor the other knows how small scale 
topography should really be done But that 1s not 
the pomt Anyone who wants the theory and prac- 
tice of photo surveying can get 1t from this book, 
and will be very interested , but let him remember 
two points which are not brought out First, you 
cannot survey if you cannot see, and therefore 
you cannot use photo surveying in a forest or in a 
flat country of hedgerow timber, and secondly, 
photographic methods are essentially medium 
scale ‘They offer httle, if any, advantage to the 
property surveyor or the small scale topographer 

(3) Here we have a Swiss book on a third, equally 
important, aspect of surveying, that of optical 
methods of measuring distance—methods which 
lend themselves obviously to a subsequent plotting 
by polar co-ordinates British surveyors of the 
past were content to class tachymetry as a method 
giving, roughly, errors of the order of one part in 
five hundred Modern telemeters (for which the 
base, or graduated staff, 1s held horizontally, thus 
escaping the troubles of unequal refraction) have 
greatly imcreased its possibilities Were Great 
Britain faced with original property surveying at 
the present time, there 1s no doubt that optical mea- 
sures would be given their chance, and engineers 
and other large scale surveyors wil do well to 
explore their possibilities 

Mr Bosshardt’s book 1s well designed, clear, and 
definite in 1ts analysis of errors and description of 
instruments, and those who read French with 
greater facihty than German will find excellent 
reading in Prof Delessert’s translation 
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Our Bookshelf. 


A Inst of Offical Chemical Appowstments compiled 
by direction of the Council of the Institute of 
Chemistry and under the supervision of the Publica- 
toons Committee Seventh edition, revised and 
enlarged Pp 402 (London Institute of 
Chemistry, 1931) np 


* OFFICIAL Chemical Appointments ", now 1n its 
seventh edition, has firmly established its mght to 
a place on the most accessible shelf of the chemist's 
hbrary Moreover, since 16 catalogues the personnel 
of professional chemical services 1n connexion with 
State and municipal administration, it 1s consulted 
with inereasmg frequency by official, educational, 
and commercial authorities The new edition of 
some 400 pages compiled under the auspices of the 
Institute of Chemistry, 1s divided into four parts 
The first gives information concerning the activities 
of official establishments employing chemists 1n the 
British Isles, with a list of holders of the appoint- 
ments (with degrees and universities) In this 
section are found, for example, the universities and 
schools, Government departments, water boards, 
industrial research associations, the National 
Physical Laboratory, public analysts, etc, and- 
similar appointments in Northern Ireland and the 
Insh Free State In the second part, appoint- 
ments in the Empire overseas are recorded 

The third portion deals with societies and institu- 
tions, briefly referring to their objects, regulations 
for admission, etc , as well as mentioning the names 
of their officers The fourth section contains a 
list of acts of Parhament, orders, regulations, etc , 
affecting official chemical appointments, and 1s 
followed by indexes of names and places, unfortun- 
ately marred by long errata hsts arismg from the 
printer’s oversight Subsidiary to 1ts real utility as 
a book of reference are the pleasure which one may 
find 1n a study of the movements of one's former 
colleagues and acquaintances and the interest to be 
derived from the unexpected association of names 
with places 


God and the Umwerse Eddington, Jeans, Huxley 
and Ernsten By Chapman Cohen With a 
Reply by Prof A 8 Eddington (Issued by the 
Secular Society, Ltd ) Pp 133 (London The 
Pioneer Press, nd) Paper, 2s , cloth, 3s 


THE issues raised in this book are too important 
to be discussed casually 1n a few lnes The rela- 
tion between religion and science 1s, of course, a 
very old problem But the amazing developments * 
of physical theories are apt to give a new setting 
toit When scientific workers find themselves in 
a philosophical mood, they indulge 1n offering their 
readers some tentative suggestions about the theo- 
logical extension of thew particular science So 
we get Eddington’s scientific approach to religion, 
Huxley’s religion without God, Jeans’s mathe- 
matical God, and perhaps Einstein’s Spinozistic 
God Philosophers should be thankful to men 


-of science for such indications, the more so as 


they are not forced upon one by their authors with 
the same mental pressure often displayed by 
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metaphysicists Because scientific workers do not 
present their conclusions in this respect as binding 
and final, philosophers must return the courtesy 
and treat them, for example, in the same dignified 
spirit as that shown 1n Sir Arthur Eddington’s reply 
to Mr Cohen’s criticisms Huis case would have 
been perhaps stronger if Mr Cohen had shown 
more modesty and less partisanship in his state- 
ments and in his professional defence of materialism 
and free thought But when he starts off by pro- 
claiming that after his criticisms of “ very many ” 
books by scientific workers aiming at reconcilia- 
tion of science and religion, their authors decided 
generally that “ discretion was the better part" 
and that “silence 1n their case spelt safety ", one 
may pertinently wonder whether Mr Cohen should 
be taken as a safe guide 1n philosophy, and whether 
he ıs quahfied to pay compliments to that section 
of the Christian clergy whom he denounces as 
“dishonest " for acclaiming these men of science 
as being witnesses on behalf of God T G 


Acoustics of Buildings Including Acoustics of 
Áudatorvums and Soundproofing of Rooms By 
Prof F R Watson Second edition, revised 
Pp x+155 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1930) 15s net 


IT is not a great many years ago since the satıs- 
faction of acoustical requirements was purely a 
matter of empiricism Here and there a scientific 
worker such as Rayleigh could explain the under- 
lying principles, but seldom could an acoustic 
triumph, like the Free Trade Hall, Manchester, 
be acclaimed, nor could dependent data be ob- 
tained even from that, consequently, neither 
analysis nor synthesis came to our aid and archi- 
tects were but blind leaders of the blind Wallace 
Sabine, however, introduced a new e1a into acous- 
tical research, and now ıt ıs by no means uncommon 
to secure success Prof Floyd Watson’s treatise 
1s a welcome contribution to the synthetic treat- 
ment of the subject Whether it 1s better to secure 
original acoustic satisfaction or to correct acoustic 
failures, admits of no argument In either case, 
‘the author’s work has the merit of showing the way 
The value of wires and sounding boards 1s almost 
entirely discounted ın the hght of modern investi- 
gation ‘The concluding argument ıs interesting, in 
its recommendation that Sabine’s advice (remem- 
bering the varying size of the audiences) to effect a 
compromise, 1s the desirable procedure For prac- 
tical purposes the use of the different sound- 
absorbing coefficients 1s of the greatest value 
PLM 


The Annual Register a Renew of Public Events 
at Home and Abroad for the Year 1930 — Edited 
by Dr M Epstem (New Seres, Vol 172) 
Pp xun+313+176 (London, New York and 
Toronto Longmans, Green and Co , Ltd , 1931 ) 
30s net 


THE new issue of this useful book follows the usual 
plan of arrangement, which, combined with a 
detailed index, make reference easy The bulk 
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of the volume records the political and social 
history of Great Britain, the Empire, and other 
countries The summaries are both full and 
readable, and omit no matter of importance in any 
part of the world ‘The second part ıs devoted 
mainly to retrospects of hterature, science, art, 
law, and finance during the year 

Science has ten pages for its share, divided 
between the biological sciences, including anthro- 
pology, and the physical sciences Much interest- 
ing matter and many broad views are crowded 
into these pages, and some of the more important 
books of the year are mentioned The publie 
document printed in full this year ıs M Briand's 
memorandum on the organisation of a regime of 
European Federal Union, with the report by the 
French Government on the nquiry ‘The volume 
concludes with biographical notes of emunent 
persons who died during the year 


Number the Language of Scwnce By Prof 
Tobias Dantzig Pp x1+260+11 plates (Lon- 
don George Allen and Unwin, Ltd, 1930.) 
10s net 


Tux author of this interesting book has achieved 
a difficult task with much distinction, 1n showing 
that number, which 1s considered as the ‘ driest ’ 
topic on earth, could be made the basis of a pro- 
foundly human story From the use of finger-prints 
to the invention of transfinite numbers, we are 
told how the theory of numbers, born m religious 
mysticism, has passed through a period of erratic 
puzzle-solving before it acquired the status of a 
science Yet the book 1s not a technical history of 
the subject, so that 1t should interest not only 
mathematicians but also the wider circle of those 
who hke to ask themselves how science has come 
about Symbols are scarcely used , but the his- 
torical method has been freely introduced to bring 
out the róle intuition has played in the evolution 
of mathematical concepts This novel and pleasant 
presentation of an intricate subject 1s a great credit 
to 1ts author T G 


L’ Art nègre à lExposihon du Palas des Beaux- 
arts du 15 novembre au 31 décembre 1930 Par 
J Maes et Dr H Lavachery Pp 32+48 
planches (Paris Les Editions G Van Oest, 
1930) 30 francs 


THIS book, primarily a guide to the section of 
Negro art in an exhibition held at Brussels at the 
end of 1930, consists of two brief but adequate,- 
essays on the main characteristics of African art 
M Maes deals with the sculptural art of the Belgian 
Congo, and Dr Lavachery with that of the re- 
mainder of Africa a not unfair division of labour 
in view of the importance of the Congo as an art 
centre It wil be remembered that from here 
came the wooden statuettes which have had such 
a marked effect ın modern European art and 
esthetics The plates figure a large number of 
examples Excellent as is the text within its 
limits, the plates alone make this something more 
than a mere guide-book and worthy of permanent 
preservation 
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Letters to the Editor. 


[The Hditor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond unth 
the writers of, rejected manuscripts intended for this 
or any other pari of NATURE No notice is taken 
of anonymous communications | 


Atomic Weight of Caesium * Use of the Word 
* Mass-spectrograph '. 


THE first mass-spectra obtamed from cesium by 
means of a hot anode showed only one line of mass 
numbei 133 As I pointed out,! the conditions of the 
experiment precluded any accuracy of measurement 
sufficient to decide whethei the chemical atomic 
weight then and since accepted, 132 81, did o1 did 
not represent the weight of the atom Quite recently, 
K T Bambndge? using Dempster’s method of 
analysis, has confirmed the simplicity of caesium to 
such a degree as to make him confident that no other 
isotope exists to the extent of 03 per cent As he 
pomts out, on this view the atomic weight of 132 81 
would imply a packing fraction of -143 Such a 
figure would be so completely abnormal that 1t seemed 
desuable that ıt should be tested by direct and trust- 
worthy means 

The obvious method is to photograph Cs 133 be- 
tween Xe 132 and 134 To be really convincing, the 
lines must be produced during the same exposure, and 
as the alkali metals and the inert gases are, from the 
point of view of mass 1ay technique, the extreme and 
mutually exclusive types of element, this 1s by no 
means easy After many trials, I have now succeeded 
in making a form of discharge tube capable of pro- 
ducing the anode rays of cæsium at the same time as 
the gas rays of xenon Furthermore, by varying the 
quantity of the latter element present and the times 
of exposure, mass-spectra have been obtained which 
enable the masses to be compared with an accuracy 
of 1 in 10,000 The results are conclusively against 
any abnormality If we assume the packing fraction 
of xenon to be - 53+ 2 0, as already determined, that 
of cesiumis - 5 0+ 20, the weight of the cesium atom 
. (O15 = 16) 1s 132 933, and using Naudé's factor of 1 25 

in 10,000 to transform to the chemical scale we get 


At Wt, of Cæsium = 132 9140 02 


In furthei reference to Bainbridge’s letter, I should 
like to lodge an objection to his application of the 
word ‘mass-spectrograph’ to Dempster’s form of 
analysis This word I comed in 1920 to describe an 
instrument which by its peculiar sequence of electric 
and magnetie fields eliminated the effect of varying 
velocity and gave a spectrum dependent upon mass 
alone Dempster’s apparatus, described two years 
earher, 1s essentially an application to the analysis 
of positive rays of the well-known and widely used 
principle of semicircular magnetic focusing Such 
an instrument gives a magnetic spectrum which 
depends upon momentum and not upon mass per se 
The fact that ıt ıs the standard method for determining 
the energies of beta particles makes this sufficiently 
obvious The use of the word mass-spectrograph, 
unqualified in any way, to an apparatus not using m 
any manner the principle implied 1n 1t, appears to me 
to be a misleading and undesnable practice 


FW 
Cavendish Laboratory, Cambridge, 
May 16 


1 Phil Mag , 42, p 440, 1921 
2 Phys Rev, 36, p 1668, 1930 
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Petroleum and Alpha Radiation 


IN NATURE of Feb 28 (127, p 317) reference was 
made to my recent addiess before the Ameiican 
Association for the Advancement of Science,! as 
1eported by Science Service Lest the ‘novelty’ of 
the possible rôle of alpha 1adiation in the interaction 
of hydrocarbons in the earth’s crust obscure its true 
relative importance, I should like to make a fuither 
communication and to suggest a new way of account- 
ing for the absence of free hydrogen 1n natural gases 

In the first paper of Lind and Bardwell on the 
action of alpha particles on saturated hydrocarbons,’ 
it was pointed out that simular reactions must take 
place m the earth’s crust 1f conditions exist where 
alpha particles bombard hydrocarbons While these 
conclusions were then based on experiments with 
gaseous hydrocarbons, there was indirect evidence 
that the reactions extend also to the liquid membeis 
More recent work by W T Rachaids?im the laboratory 
of Sir Ernest Rutherford gave direct pioof that this 
is true not only for liquid but also for solid paraffins 
and that hydrogen 1s the principal gaseous product 
Calculations from Ruchard’s results4 showed that 
even the quantitative yield of hydrogen pei 10n pan 
is certainly not less than half of that ın the gases 

Hydrogen 1s therefore the most abundant gas pro- 
duced by the 1eaction, and since Lind and Bardwell 
had shown > that ıt does not interact further with 
unsatuiated hydrocarbons under alpha iadiation, it 
becomes an important criterion of reaction unless it 1s 
1emoved ın some other way 

The fact, however, that free hydrogen 1s conspicu- 
ously absent ın natural gases (except ın some volcanic 
regions) led us to conclude that the problem of its 
disposal must be met before even a partial radioactive 
origin of petroleum could be accepted Under cata- 
lytic conditions which are quite possible, hydrogen 
could recombine with hquid unsaturates, but this 
would account for less than half of 1t, assuming the 
initial hydrocarbons to have been saturated, since all 
the hydrogen liberated in condensation to highei 
saturates would still remain free 

If, however, the original hydrocarbon (or hydro- 
carbons) be assumed to have been unsaturated (or if 
unsaturates have been produced from saturates by 
the thermal elimination of the necessary amount of 
methane), the complete catalytic removal of hydrogen 
under high pressure and high temperature conditions 
becomes possible, because the amount of hydiogen 
liberated by alpha rays 1s much smaller from the un- 
saturates—far less than the amount required for 
saturation Moreover, we do find petroleum to con- 
tain unsaturated membeis, possibly indicating an 
muitial excess of unsaturation 

Although this suggestion as to disposal of the 
hydrogen may be regarded as making the radioactive 
origin of part of our petroleum more probable, the 
abundance of methane 1n natural gases associated with 
petroleum seems to indicate that the thermal mter- 
action of hydrocarbons at high pressures and tempera- 
tures suggested by Prof H A Wilson * is perhaps the 
more prolific source of petroleum, since, according 
to his theory, methane would be the lower terminal 
member 

The recent note on this subject ın NATURE also 
raised the pertinent question ** 15 radioactivity a 
potential function in the type of environment and. at 
the comparatively shallow depth in the crust which 
modern views seem now to imply for the buth of the 
oil globule?” It scarcely appears possible to answer 
this question definitely, but certainly we would not 
be justified 1n à negative answer The distribution 
of a low radium content in the earth's crust 1s so 
general and so constant that its action extended over 
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geological periods of time may be very considerable, 
independent of depth. Actual radium or thorium 
determinations ın oil sands are not available but are 
quite desirable There can be no doubt of some degree 
of association of radioactive material with hydro- 
carbons Bohn 7 has reported about 2 x 1071? curies of 
radon per litre 1n two samples of California crude oil, 
and Spence ? has pointed out an apparently significant 
association of uranmite with a solid hydrocarbon, 
thucolyte, and also with liquid oil, so that the process 
of condensation may be still proceeding, or as he says 
“ the mineral has not yet reached stable form ”’ 

In conclusion, hydrocarbons, either gaseous, liquid, 
or solid, must be modified ın the earth’s crust, just as 
1n the laboratory, whenever they are exposed to alpha 
rays The general character of the reaction 1s one of 
condensation to higher members, with elimination. of 
hydrogen (and methane) The absence of hydrogen 
1n the gases associated with petroleum 1s not proof of 
the absence of such action of alpha rays, because 
hydrogen might well be removed catalytically by com- 
bining with unsaturates which may have originated 
as such or have been produced from saturates by the 
elimination of excess of methane Unfortunately, 
we have at present no absolute criterion as to the 
relative importance of the radioactive effect 

S C LIND 

University of Minnesota, 

School of Chemistry, 
Minneapolis, 
Mar 24 

1 Senece, 73, Jan 19, 1931 

2 J Am Chem Soc, 48, 2344, 1926 

* Proc Camb Phi Soc, 28,516, 1927 

* “Chemical Effects of Alpha Particles and Electrons ”’, 2nd edit, 
1928, p 150 

5 J Am Chem Soc, 48, 1564 

^ Proc Roy Soc, A, 124, 16 , 1930 


? J Franklin Inst , 210, 46L, 1930 
* Amer Mineralogist, 15, 400 , 1930 





Ir ıs well that Dr S C Land directs attention to 
certain points m his theories which 16 was not possible 
within a limited space to deal with in my recent notice 
of his work, if only to promote a wider interest 1n the 
potentiality of radioactive stress in determining the 
trend of development and composition of petroleum 
The hydrogen question 1s certainly a difficult one to 
dispose of, especially ın view of the comparative 
rarity of this gas 1n a free state 1n natural gas, a point 
I have been at pains to verify from diverse published 
records, but Dr Lind’s suggestions are helpful, if not 
actually convincing One would like to know, how- 
ever, what sort of catalysts he has m mind which 
might be presumed to exist in the o1l environment and 
to be capable of promoting reaction whereby the 
hydrogen is elimmated Are they organic or mm- 
organic ? If the former, can we invoke bacterial aid, in 
which case the agent 1s doubtfully catalytic? If the 
latter, would not careful analysis of the source-rock 
reveal some competent mineral substance? 

Perhaps petroleum technologists have not, on the 
whole, accorded alpha radiations that place in their 
theories of oil genesis which their importance ın other 
realms of science would seem to indicate Compara- 
tively little attempt has been made to explam the 
strong radioactivity of certain crude petroleum samples 
tested when ‘fresh’ from the oil wells, or 1n another 
direction to follow up the results of the work of 
Himstedt and Kraus on the absorptive capacity of 
petroleum and petroleum products, for example, 
kerosene, for radium and thorium emanations b 

These points have not only a chemical, but also a 
geological significance, especially 1n view of the lack 
of data, as Dr Lind remarks, on radium and thorium 
determinations in actual oil sands. Here we are on 
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practically virgin research territory It would be 
highly instructive to carry out such determmations 
on those sands’ or other reservoir rock from which 
strongly radioactive petroleum had been derived , and 
from the petrographic point of view, apart from other 
factors involved, the existence of, perhaps, an un- 
usually prominent radioactive muneral content, for 
example, zircon, might suddenly prove of more than 
passing interest On the other hand, whatever be the 
function of the alpha radiation in the complex process 
of petroleum genesis, 1ts novelty will wear rapidly 
with many if it 1s to be made the instrument of ex- 
humation of the morganic theory of origin of petroleum, 
which a decade of geological opmion at least has 
served to bury 
THe WRITER OF THE NOTES 





Prehistoric Man ın Kenya. 


READERS of NATURE wil have seen in Sir Arthur 
Keith’s new book entitled “‘ New Discoveries relating 
to the Antiquity of Man ” a chapter dealing with my 
discoveries in East Africa, and may have been sur- 
prised to find in 1t certain statements which cannot 
be reconciled with the accounts of these discoveries 
as given by myself in lectures to various scientific 
societies since my return to England in December 
1929 

Unfortunately, a few misunderstandings have crept 
into Sir Arthur’s account For this I take the'blame, 
for although, when working on my human material at 
the Royal College of Surgeons, I have on frequent occa- 
sions discussed anatomical details with Sir Arthur, I 
have never—though I had not realised the fact until 
now—explained to him in detail the geological and 
archeological evidence obtamed during the 1928-29 
season, which very materially altered some of the pro- 
visional conclusions at which I had arrived in the 
previous season 

In my forthcoming book “The Stone-age Cultures 
of Kenya "", and in two other reports now m prepara- 
tion, the details of the discoveries up to the present 
time will be set out clearly Meanwhile I should lke 
to rectify certain points At Bromhead’s site (which 
Sir Arthur refers to as Elmenteita I on p 181) we 
found human remains associated with a lithic in- . 
dustry, which I called Elmentertan, and with pottery 
There was also found at the site—but not really «n 
situ—a stone mortar which in 1927 misled me into 
suggesting a relationship between this culture and 
that at the Nakuru site Later, however, I found 
clear evidence that the said stone bowl was derived 
from elsewhere, and thought I had made this fact quite 
clear Unfortunately, Sir Arthur somehow overlooked 
this fact 

Bromhead’s site belongs to our Makalian post-pluvial 
wet phase which I provisionally correlate with the 
Buhl Stadium But although pottery certainly occurs 
at this period—and also earlier—I have no suggestions 
of agriculture or of village sites until the next wet 
phase, the Nakuran, which I date ase 850 B© 

Again, it ıs evident from Sir Arthur’s account of 
Gamble’s Cave, p 164 ff, that my field reports have 
been misunderstood The deposits marked sits in his 
diagram are in fact wolkan sands It is tiue that, for 
a few months in 1927, I regarded them as selts owing to 
their fine stratification, but the fact that they were 
of æolan origin was recognised ın 1927 and the mter- 
pretation of the cave section altered accordingly before 
the 1928-29 season began 

Also, the culture sequence given for Gamble’s Cave 
II 1s not quite accurate The sequence in Gamble’s 
Cave II was as follows The uppermost prehistoric 
occupation level contained an Elmenteitan industry 
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with pottery as at Bromhead's ste The occupation 
level beneath this, and separated from ıt by three 
barren layers, including one of æohan sand, consisted 
of a sparse Kenya Stillbay industry (formerly called 
late Kenya Mousterian) without pottery Beneath 
this was the so-called third occupation level, which 1s 
the level from which the skeletons were obtained, and 
the industry 1s late upper Kenya Aurignacian 

Beneath this again, and separated from 1t by a layer 
of fallen rock, was a thick occupation level with a very 
11eh upper Kenya Aungnacian industry Both these 
upper Kenya Aurignacian levels yielded a few pieces 
ot crude pottery—a surprising but unquestionable fact 

Most of the skull measurements quoted by Sir 
Arthur were, unfortunately, taken from provisional 
reports prepared in the field, the measurements having 
perforce been taken without accurate instruments and 
before the skulls were properly cleaned, and ın many 
cases they have proved to be misleading The cranial 
capacities quoted were also first approximations ob- 
tained in the field by using the Lee-Pearson formula 
As the authors of the formula have pointed out, its 
average error for the individual skull is 3-4 per cent 
and ıt may be so much as 10 per cent In the case 
of the Kenya skulls, the thickness of the bone and 
other eonsiderations rendered the error still greater, 
as subsequent direct measurements have proved For 
example, the capacity of Elmenteita A was found to 
be only 1290 cc, instead of 1480 cc as estimated by 
formula and quoted in Sir Arthur’s book 

On p 169 we read ''In Gamble’s Cave, Mr Leakey 
found evidence of man living there before the last 
great pluvial period and of repeated occupation 
throughout the whole length of the period" This 
was once my assumption, at the tume when I had 
mistaken the æohan sand-beds for silts, and before the 
discovery of the beach gravel with Corbicula africana 
as the lowest deposit in the cave ‘This 1nterpretation 
was abandoned ın 1927 The evidence shows that the 
cave was formed by the high 510-ft lake during the 
second maximum of the Gamblian pluvial, which I 
tentatwely equate with the Wurm glaciation It was 
occupied during the decline of the second maximum 
of the Gambhan pluvial by the makers of the upper 
Kenya Aurignacian. culture, and later by the race who 
made the Kenya Stillbay culture Later still, during 
the Makahan post-pluvial wet phase, which 1s separ- 
ated from the decline of the Gambhan pluvial by an 
arid period, represented in the cave section by more 
than a foot of æolan sand, ıt was occupied by the 
makers of the Elmenteitan culture 

On p 120 Sir Arthur says | '' Now at the Elmen- 
teitan sites (2 e the upper occupation level of Gamble's 
Cave II and Bromhead’s site) were discovered pottery 
and stone bowls, evidence I think that the ancient 
occupants of these floors were already agriculturalists 
The Nakuru site is later, ıt js post-pluvial" Now 
the Elmenteitan culture certainly has pottery but 
no indication of agriculture, nor has it stone bowls, 
as I have explamed above, which do not occur until 
the Nakuran wet phase c 850 Bc Moreover, we 
now know that the wet period which was con- 
temporary with the Elmenteitan culture was not a 
pluvial period, although I did formerly regard it as 
that, but only a post-pluvial wet phase which I call 
the Makahan The evidence which I have obtained 
certainly convinces me that pottery was ın use 
in Kenya long before the dawn of agnculture, and 
somewhat earher than 1n Europe, or even in Egypt, 
and that by the Makalan wet phase (which equals, I 
think, Buhl Stadium c. 12,000—10,000 B c ) pottery was 
fairly well advanced When, however, we remember 


that in predynastic Egypt the Badanans and Tasians | 


had very fine pottery, much more advanced than my 
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Elmenteitan pottery, at a date which Sir Arthur on 
p 227 gives as c. 5000 Bc, and that—to quote his 
words—‘‘ Even at this early time the Egyptians were 
a settled people, living in villages, sowing, reaping, 
grinding, spinning, weaving, and making pottery of the 
highest finish” (the italics are mine), 16 1s surely not 
so improbable that ın Kenya we should have cruder 
pottery at an earher date 
Of Sir Arthur's reasons for hesitation (p 171) in 
accepting the antiquity ascribed by me to certain 
stone age cultures of East Africa, “particularly those 
discovered at Nakuru and ın the later sites at Elmen- 
teita,’’. the chief seems to be the belief that I am dating 
agriculture in Kenya back to 12,000 sc But this 1s 
not my view at all Pottery 1s certainly present in 
the Elmenteitan culture and earlier, but the earliest 
date I suggest for agriculture in Kenya isc 850 B C, 
when ıt ıs associated with imported beads, possibly 
of Egyptian or Mesopotamian origin 
LS B LEAKEY 
St John's College, Cambridge, 
April 16 





As I regard the discoveries made by Mr Leakey in 
East Africa as of the highest importance for those of 
us who are mnquiring into the antiquity of man, I 
should be sorry if ın any way I have misrepresented 
his facts or hisinferences For my purpose his chief 
discovery 1s represented by the deepest burials in 
Gamble's cave I amrelieved to find that m attribut- 
ing to these burials—the oldest found by him—an 
approximate contemporaneity with those of the 
Cromagnon people of Europe, I have not misled my 
readers I did take extreme pains by a close study 
of his field reports and of all his published communica- 
tions to ascertain not only his facts but also his 
inferences, and my failure must be due in part to the 
rapid evolution which Mr Leakey's own knowledge 
has undergone, and must continue to undergo, 1n the 
light of his additional discoveries I am very glad he 
has been given this early opportunity of putting his 
present opinions, as well as corrections of my errors, 
before readers of NATURE 

One point to which Mr Leakey directs attention 18 
of particular mterest  Hitherto, I have followed the 
opinion of orthodox archeologists and have supposed 
that pottery was born of agriculture When pottery was 
found associated with human remains, I have hitherto 
supposed that people who practised the art of agrı- 
culture were represented In the light of discoveries 
made in Kenya by Mr Leakey, and m paleohthie 
Europe by other archeologists of the highest repute, 
it does seem probable that the mvention of pottery 
may have antedaied the discovery of agriculture and 
that there may be no necessary correlation between 
these two arts ARTHUR KEITH 

Royal College of Surgeons 

of England, 
London, W C 2, April 29 





Potential Temperature and Entropy at the Base 
of the Stratosphere over the British Isles 


Tue English upper air data have lately been 
examined to discover what correlation exists between 
the potential temperature of the air at the boundary 
between the troposphere and stratosphere and some 
of the other variables of the upper air Since the 
entropy of dry air 1s proportional to the logarithm of 
its potential temperature, we may, 1n So far as correla- 
tion coefficients are concerned, use the terms entropy 
and potential temperature indifferently The actual 
data below are given ın terms of the latter, but in the 


516 


final conclusion it 1s more convenient to employ the 
formei 

The period chosen for examination was the eight 
years 1922-29, during which a homogeneous and 
1ehable series of observations was available <A 
selection was made by including only cases ın which 
the tropopause was definitely marked, either (as in 
most cases) by an inversion, or by an isothermal layer 
In the former cases the boundary of the troposphere 
was taken at the pomt of mmimmum temperature, in 
the latter at the base of the isothermal layer One 
hundred observations were utilised 

Denoting the several variables dealt with by 
suffixes thus 


Pressure at a height of 9 km Suffix 3 
Height of the tropopause 5 4 
Temperature at the t1 opopause zm SO 
Pressure at the tropopause » 6 
Potential temperature at the 
tropopause a 7 


and denoting standard deviations by « and correlation 
coefficients by r, the following table was obtained, 
taking the departures of the vanables m all cases 
from their crude means 





Means 







T34 = + 0 82 05 —110 mb 307 mb 
73, = — 0 70 o,= 121 km 110 km 
T3, = + 0 89 o= 63° A 215° A 
T4; — +0 82 7,978 mb 228 mb 
fag = 40 79 c= OO A 329° A 






Some of these values were also worked out taking 
the departures from the smoothed monthly means, 
with the following results 





Apparently no attempt has been made heretofore 
to correlate potential temperature m England with 
other variables, and it 1s interesting to observo the 
high values which appear The question arises as 
to the meaning of the mtimate connexion which 
1s indicated between the potential temperature, or 
entropy, at the tropopause and the pressure at 9 km 
The latte: ıs a variable closely related to neaily all 
the variables of the upper air, and its value on any 
occasion may be taken as a good eriterion of the 
pressure conditions prevailing, a high pressure at 9 
km 1s associated with an anticyclone, a low one with 
a cyclone 

Remembering that departures of a variable from 
its mean value may range up to twice its standard 
deviation, and occasionally more, we may infer from 
the second table that the potential temperature at 
the tropopause may vary by as much as 16° Abs on 
either side of a monthly mean, which imples that 
at any one station a variation of 20°-25° may easily 
take place in a week o1 so The corresponding changes 
of entropy are about 60 or 80 units on a mean value 
of 1200 

It is not easy to alter the realised entropy of a mass 
of air in the upper atmosphere, for there 1s not, at the 
best, enough water vapour ın 1t to effect by condensa- 
tion more than a tnfüng change Hence, when such 
a large systematic difference 1s found between the 
entropy at the tropopause over a cyclone and over an 
anticyclone, the inference is strong that the air 1s of 
different origin m the two cases Considering par- 
ticularly the case of the anticyclone, in order to find 
air of the same entropy over an adjacent cyclone 1t 
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would be necessary to penetiate well into the stiato- 
sphere Layers of air in the stratosphere are, however, 
very difficult to rearrange relatively to each other, on 
account of the enormous stability prevailing there, 
and hence 1t would seem that the air just below the 
stratosphere over an anticyclone must have come 
comparatively recently from a region of lower latitude, 
where the entropy at all levels is relatively high It 
1s 1mportant to notice that whether this be the true 
explanation or not, we are clearly dealing with a very 
systematic tendency, and not merely with the results 
of special cases 

This analysis assumes that radiation has a negligible 
effect in producing changes of entropy ın the upper an 
Such a hypothesis seems reasonable when it 1s con- 
sidered that over the polar regions all the radiative 
conditions tend towards low temperature, but that, 
nevertheless, the stratosphere 1s relatively wam In 
our own latitudes, cyclones and anticyclones succeed. 
each other, grow and die in periods measured in days, 
and the time element scarcely seems sufficient to allow 
of radiation bemg very effective in changing the 
entropy by the large amounts required 

I am mdebted to Sir Napier Shaw for helpful 
suggestions connected with the subject matte: of this 
letter L H G Drzwzs 

Kew Observatory, Richmond, 

April 30 


Substandard Wave-length Determinations with 
Reflection Echelons. 


ACCURATE intercomparisons of wave-lengths im 
terms of the red cadmium primary standard have 
hitherto been made mainly by means of the Fabry 
Perot interferometer As no metal o: alloy having a 
high reflection coefficient in the violet and ultra-violet 
has been discovered, its application in this region 18 
strictly limited, since the fringes are then relatively 
broad 

The reflection echelons, which have been developed 
by me m conjunction with Messrs A Hilger, Ltd, 
during the last few years, can be used for this purpose 
The general method can be made clear from Fig 1 





S2 


Oo W R C E 
Fie 1 


t 


The light from a complex source enters the hori- 
zontal sht S, and, after total reflection at the quartz 
prism, leaves the objective O to fall on the echelon Æ 
asaparallelbeam Itıs then diffracted and, returning 
through O, forms & complex pattern on the vertical 
sht S, of the quartz spectrograph, which makes a 
coarse separation of the hnes With a wide shit S, the 
appearance of the photographic plate P will be similar 
to theinsetdiagram A ıs the mage of 5$, as reflected 
by a long narrow platinised reflector R that 1s made to 
be an integral part of the echelon E B and C aie the 
Mth and (m, — 1)th ordei of the same wave-length A 
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If, ın addition to the cadmium hine Aj, two other wave- 
lengths ^, and à, are fanly accwately known, the order 
of interference for any line can be determined by 
Benoit's method of exact fractions | Since the 
dispersion 18 uniform, the ordei at A would be 





(m +) = My r fo and sunilarly for A, the order at its 


1eflection image 1s (mı — fı) In cases such as àa when 
only one o1der appears, the distance between its orders 
d, can be found either by a subsidiary exposure in 
which the pressuie 1n the pressure chamber C has been 
shghtly altered, or use may be made of the fact that 
the distance between the orders of A, 1s equal to that 
for Ay multiphed by the ratio X,/ If the latte: 
method be used, any change in the magnification of 
the spectrograph must be allowed fo: 
We then have 


(ms + fo) = (Mi -f1 (mg + fa)a = (Ma P) 

and the correct integer value of m, can be found by 
ti1alin the usual manner Having found the product 
(m, t f,)^, for a given echelon, the accurate value of 
the wave-length of any approximately known hne 1s 
given immediately by measuring the fractional part, 
which in general 1s simply given by the ratio of two 
distances, thus the method 1s far quicker than in the 
Fabry Perot interferometer, which involves the deter- 
mination of the squares of diameters of 11ngs 

The criterion of the accuracy of a method 1s the 
accuracy within which the fractional part can be 
determmed In the earher trials, the reflected images 
were obtained from the (unsilvered) quartz window 
W of the pressure chamber This pioved to be 
relatively fai too strong, especially ın the fai ultra- 
violet, and a narrow strip reflector E has now been 
incorporated With a 25 plate echelon of 1 mm step 
and 0 7 em plate thickness and an achiomatie quartz 
fluorite objective of 160 em, it was found m 
favourable cases that the distances mvolved could 
be repeatedly measured with differences not greater 
than 0 001-0 002 mm At 6500 A the order separa- 
tion BC is about 1 mm , so that the fractional part 1s 
obtained to within 0 001-0 002, giving a final wave- 
length accuracy of 00003-00006 A Due to the 
increasing ordei of interference, the possible accuracy 
foi very sharp lines at 2000 A ıs 0 0001-0 0002 A 

A perfectly constructed and adjusted Fabry Perot 
interferometer, of the same separation and with films 
giving a reflection coefficient R= 0 90, should have 
approximately equal resolving power, yet ın practice 
one 1s quite satisfied if the fractional parts can be 
determined to within ten times the above values 
There are probably two reasons for the discrepancy 

(1) The dispersion of the interferometer varies 
rapidly, especially near the centre, giving rise to an 
unsymmetrical fringe, the centre of which cannot be 
accurately located 

(2) The local errors in the interferometer (due to 
a great extent to variations in phase change because 
of shght variations in silver thickness) are purely 
cumulative owing to multiple reflection Since the 
echelon plates are made individually, the effect of any 
small residual errors tends to vanish on an average 

In eontradistinction to the older method, 1t will be 
noticed that no correction need here be applied for the 
variation of phase change with wave-length, and by 
evacuating the pressure chamber, ‘vacuum’ wave- 
lengths can be directly obtained 

When dealing with somewhat broad lines, additional 
piecautions have to be taken , these will be described 
1n detail elsewhere W Ewart WILLIAMS 


Wheatstone Laboratory, 
King’s College, Strand, W C 2, 
April 28 
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Intensity of Forbidden Transitions ın the Alkalis. 


IN a recent paper, one of us (A F S$ ) calculated the 
intensity of LS —3D transitions m the alkalis These 
were attributed to quadripole radiation, «ince they are 
forbidden by the selection. principle for dipole radia- 
tion 

Through an oversight, the experimental work of 
Prokofjew ? was not mentioned in this paper, although 
15 gives perhaps the most complete available confirma- 
tion of the theory  Prokofjew measured the ratio of 
the dispersion of the forbidden LS ~3D and permitted 
LS - 2P lines, and thereby determined their intensity 
ratio 

A comparison of Stevenson’s calculated and Prokof- 
Jew's experimental values of the intensity ratio shows 


19-3D 15—3D 





mopa is-»p PS 
Li 2 8 x 10-6 
Na 20x 10-8 2 5x 10-8 
K 15x 10-8 3 7 x 10-6 
Rb 2 ] x 10-6 3 2 x 10-6 
Cs 2 3 x 10-6 


These ratios seem to agree well, considering the 
difficulties encountered ın determinmg the dispersion, 
and the approximations involved in the theoretical 
calculations 

NEILL G WHITELAW 
Physics Department, 
University of Wisconsin 
A F Stevenson 
Mathematics Department, 
University of Toronto 


* Proc Roy Soc 128, A, p 591 
* Zeit f Phys , 57, p 387 


Raman Spectra of Gases. 


Usine a stout silica tube capable of standing 
pressures up to 50 atmospheres as the container, 
I have successfully photographed the Raman spectra 
for a number of gases Perhaps the most mterest- 
ing case studied 1s that of acetylene, wave-numbe: 
shifts 1974 and 3372 are observed 1n agreement with . 
the vibration numbers 1975 and 3365 recently 
derived by Mecke ? from a study of the ultra-violet 
absorption spectrum 

Nitrous oxide gas gives two Raman frequencies, 
1283 and 2226 ‘The first is an inactive frequency 
and has already been noted by Dickinson, Dillon, 
and Rasetti? The second frequency comes out 
very feebly and coincides with the active frequency 
noted by C P Snow 3 in infra-red absorption The 
frequencies obtained agree closely with those recently 
observed by McLennan, Smith, and Wilhelm ‘4 in 
hquefied nitrous oxide 

A curious feature of the results obtained with 
carbon dioxide gas is that the intensity ratio of the 
lines with shifts 1288 and 1389 (both inactive) 15 
observed as 1 3, whereas Dickinson, Dillon, and 
Rasetti (loc cit ) record ıt ın their papei as 10 15 
The cause of the discrepancy 1s not clear 

Oxygen and nitrogen gases have also been studied, 
with results agieeing with those of Rasett: The 
order in which the five gases studied are mentioned 
above is also in the order of the intensity of the 
brightest Raman line appearing in each when compar- 
able pressures and exposures are used It may be 
significant that along the senes nitrogen, oxygen, 
carbon dioxide, nitrous oxide, and acetylene there 15 
also a rapid increase in the optical anisotropy of the 
molecule, 
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The state of polarisation of the Raman lines has 
also been studied with the gases carbon dioxide and 
acetylene It is found that the strongest lines 
ascribable to a lnea: vibration of the molecule are 
nearly completely polazised The ' wings’ appearing 
on either side of the exciting mercury lines, which 
represent the rotational Raman spectrum, are, 
however, piactically unpolarised, as 1s to be expected 
from the theoretical work of Manneback 5 


S BHAGAVANTAM 


210 Bow Bazar Street, Calcutta, 
April 18 


1 Ze f Phys , 64, 173, 1930 

2 Phys Rev , 34, 582, 1929 

3 Proc Roy Soc, A, 128, 294, 1930 

4 Trans Roy Soc Canada, 24, 197, 1930 
5 NATURE, 125, 88, 1930 





Forestry Research ın Great Britain. 


I SHOULD lıke to support the plea put forward in 
the recent article on forestry research in Great 
Britain (NATURE, May 16, p 729) that the Forestry 
Commissioners should 1n future take greater cognisance 
of research on the basal problems of pure science that 
underlie successful afforestation As chairman of the 
Research Committee of the British Association which 
has been the means of piovidmg Dr M C Rayner 
with a small measure of assistance for her researches 
on tree mycorrhiza, I have been biought into intimate 
contact with one of the fundamental problems that 
concerns the establishment of forests on land hitherto 
devoid of trees I have been greatly impressed with 
the uigent need for more adequate facilities for this 
work than can be provided by the very limited funds 
of the Buitish Association, and I venture to ex- 
press the hope that the Forestry Commissioners will 
give sympathetic consideration to the desirability of 
assisting these investigations 

F T Brooxs 


Botany School, Cambridge, 
May 18 





The Form of Fecal Pellets and Specific 
Identification. 


In the differentiation of closely allied species, any 
additional characte: which may help to separate them 
will be of value In the case of ascidians, for example, 


on at 
fame ue 
eme 


`“ 
r 


DE 
" w a 
A QT! 
: Sa i 
LIU" fe X9 
e, Ki T ied 
. . aed ’ 
"s ^ 
; MK » SENSE 3 
& 


KR 
Img P Bey TE 
gt y M 
URS ee CE : 





FIG 1 —F:ecal pellet of Gibbula magus 


much help is obtained from the nature of the eggs 
A character, however, which has not previously been 
made use of 1s the nature of the feces While in many 
cases these are either shapeless or else of very varı- 
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able shape, a large number of animals have fæces of a 
quite distinetive type The specific character of the 
feecal pellets may he either in differences of their 
general shape or else in details of surface sculpture, 
the latter often beng exceedingly elaborate, as m the 
example shown in Fig 1 

While we have as yet investigated the feces of 
only a limited number of species, the following ex- 
amples of some of the animals which may be thus 
differ entiated 1s suggestive of the value of the method 
Nucula nitida, N nucleus, N sulcata, N tenus, 
Syndosmya alba, S mtrda, Gibbula cineraria, G 
magus, Calhostoma zizyphinus, Cantharides clelandı , 
Acmea virginea, A testudinahıs, Ascidea venosa, 
A scidaella scabra 

We hope to give an account of some of these fecal 
pellets in the nea: future, but meanwhile we suggest 
the value of examination of feces, to those requiring 
additional characters for the definition of species 


HILARY B Moore 


Maine Biological Station, 
Port Erin, IO M 





Flint Implements of Lower Palzolithic Types 
from Northern Ireland 


DURING a recent visit to Northern Ireland, one of 
us (J P T B) found in gravel lying between two 
Boulder Clays exposed 1n the valley of the River Carey, 
and in glacial gravel in the Dun valley, 1n Co Antrim, 
a seues of flint 1mplements of Lower Paleolithic types 
Othe: examples of these specimens, easily distinguish- 
able by their forms, condition, and flaking from later 
artefacts, as well as from naturally flaked stones, were 
also discoveied in certain post-glacial gravel-spreads 
of these two rivers 

The ancient implements referred to are derivatives 
in both series of deposits, and their true antiquity 1s, 
from a geological point of view, therefore, unknown 
An examination of the specimens, however, demon- 
strates that they comprise forms which at other sites, 
in East Anglia for example, are recognised to be of 
Early Pleistocene date As 1s known, at this epoch, 
over very wide areas of the earth’s surface,” the evı- 
dence 1s clear that ancient man was engaged in making 
coarsely flaked hand-axes by means of a skilful de- 
velopment of the earlier 1ostro-carinate implements 
It 1s, therefore, of considerable interest and import- 
ance to observe that these newly discovered specimens 
fiom Northern Ireland comprise coarsely flaked hand- 
axes of 10stroid forms, and iostro-carinates 

The manner in which these implements were made 
in Ireland ıs precisely similar to that in which others 
were formed during the epoch of the Cromer Forest 
Bed of East Angha, in Palestine, in South Africa, 
and ın India In view of this significant fact, we feel 
justified ın claiming that flint implements of Lower 
Paleolithic (Early Chellean) types have now been dis- ` 
covered in Northern Ireland, and we propose in the 
neat future to publish a detailed account of this dıs- 
covery It1s well also to recall that, many years ago, 
the late Mr W J Knowles claimed to have found 
Paleolithic 1Ónplements in the so-called 25 ft raised- 
beach of Northern Ireland The majority of these 
specimens, of Paleolithie forms, one of us (J P T B) 
would, however, not accept as of this antiquity, 
though we consider 16 probable that a few of them are 
to be relegated to Palzohthie times 


: J REID Moin 
J P T BURCHELL 
May 9 


! Jour Roy Anthrop Inst, vol 41, 1921, and vol 55, 1925 
2 Jour Roy Amthrop Inst, vol 60, 1930 
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The Peking Skull * 
By Prof G Error Surg, F RS 


We characteristic promptitude, Prof David- 
son Black has now provided us with a full 
report upon the features of the Peking skull, giving 
a detailed description of its external form, illus- 
trated by 16 photographic plates (each photograph 
provided with a transparent explanatory drawing) 
and 37 text-figures The drawings represent exact 
orthogonal projections not only of the type skull 
but also of the second skull of S»nanthropus, the 
finding of which was discussed ın NATURE of 
Aug 9, 1930 (p 210), and of a series of other fossil 
human skulls The purpose of this comparison is 
to define the distinctive characters of Svnanthropus 
and to emphasise the contrasts in size and pro- 
portions that differentiate 1t trom 

Pithecanthropus and the series of 


when 1t was found Before doing so, however, he 
made photographs and models of each separate 
bone, and took X-ray photographs to display the 
sinuses and other details 1n the texture of the bones, 
such, for example, as the labyrinth 1n the temporal 
bone Then the skull was rearticulated and an 
artificial cast made of the cranial cavity 

The present monograph describes the external 
surface of the skull and each individual bone The 
description of the endocranial cavity and east which 
Prof Davidson Black has obtained of 1t will be 
discussed in a second monograph that is now mn 
course of preparation 

In July 1930 a large part of a second braincase 


TIMIDI 

Neanderthal skulls An elaborate emm JADRE Set 
series of measurements 1s provided , «uL Pn 
together with a statistical analysis : W Ci 
of the significance of the figures, in S á OQ» 
oripa on with those of other fossjl KY Qo 

uman types, as well as of representa- SY Gt 
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complete data are now available to 
enable the anthropologist to realise 
the distinctive features of the Pelang 
skull and the reasons which induced 
Prof Davidson Black to differentiate 
it from. all other known human types 
and assign it a distinctive generic rank 

The history of the finding of the 
skull by Mr W C Pei on Dec 2, 
1929, has already been told ın NATURE 
(Mar 22, 1930, p 448) It was not 
until four months later that Dr Black completed the 
process of removing from the surface of the skull the 
hard mass of travertine ın which ıt was embedded 
He then began to make casts and photographs 
of the specimen and to prepare the prehminary 
reports After this was accomplished, he set to 
work to expose the interior of the skull, and 
in this he was inspired by the motive of pre- 
serving if possible the natural endocranial cast 
Fortunately, this was possible because the braincase 
was fractured, enabling the bones to be removed 
piecemeal Moreover, the skull is that of a young 
adolescent, whose age, m Dr  Black's opinion, 
corresponds to that of a modern child between 
the time of eruption of the second permanent molar 
teeth and the attainment of adolescence, say 15+ 2 
years Thus 16 was possible easily to disarticulate 
the constituent bones This work lasted until well 
into the summer of 1930, when Di Black succeeded 
in removing the cranial bones from the surface of 
the endocramal cast and then reconstituted each 
individual bone, and eventually rearticulated the 
skull with more precision than it had at the time 


Į 


* Davidson Black, “On an Adolescent Skull of Sınanthropus 
Pekinensis m Comparison with an Adult Skull of the same Species and 
with other Hominid Skulls, Recent and Fossil ", Pale@ontologua Sinca, 
Senes D, vol 7, Fascicle 2 
Peiping, April 28, 1931 ) 
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FIG 1 —Median longitudinal projections of the Peking skulls 


(Peiping Geological Survey of China, | 
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was obtained from certain blocks of lumestone 
which had been brought into the laboratory in 
October 1930 In his monograph Dr Black gives 
full details of the comparison of the two skulls and 
the evidence upon which he rehed to interpret the 
sexual characters and ages of the two 1ndividuals 
The skull obtained in December 1929 he now 
regards (for reasons set forth ın full in this report) 
as that of a youth in a stage of development 
between puberty and adolescence, and the second 
skull that of à woman Partial obliteration of the 
left side of the coronal suture suggests that the 
latter was an adult, possibly more than ten years 
older than her companion In the aecompanyimng 
diagram (Fig 1) Prof Davidson Black's drawings 
of median longitudinal projections of the young 
skull (shaded) and of the adult (female) skull have 
been superimposed The female skull is shghtly 
thinner than that of the youth and 1s also larger, 
being somewhat higher and longer than the male 
skull (Fig 1) and presenting other differences which 
are probably expressions of the difference ın sex 
In view of the claims put forward by certain 
writers that the Peking skull should be included in 
the genus Pithecanthropus or, alternately, 1n the 
species H neanderthalensis, Prof Black has devoted 
a large amount of attention to the comparison of 
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the projections of the skulls of Pathecanthropus and 
the various representatives of the Neanderthal 
species By means of statistical comparisons he 
has made out a conclusive case in justification of 
the necessity of making a new genus and species 
for the reception of the Peking skulls 

While 16 1s evident that the orania of Sinanthropus 
and Pwhecanthropus resemble one another (Fig 2) 





Fia 2 —Mad-sagittal skull contours of Sinanthropus and Pithecanthropus , 
left norma lateralis view x 4 


much more closely than they do any other human 


type, 16 1s no less certain that they differ from one - 


another in pomt of size, proportions and detail to 
a degree amply sufficient to proclaim their generic 
distinction It ıs a remarkable fact, Prof Black 
adds, that ın all its cranial parts Prthecanthropus 
shows “evidence of an archaic specialisation in 
marked contrast to the evidences of archaic general- 
isation so abundantly preserved ın the crama 
and teeth of S«nanthropus " In other words, the 
apparent primitiveness of the Java fossil ıs ın part 
probably due to degenerative changes responsible 
for the uncouth shape of the skull, which presents 
so striking a contrast to the elegant and undistorted 
braincase of the Peking man Apart from its 
massive supraorbital torus and reduced third molar 
tooth, the Peking skull presents no highly special- 
ised features On the contrary, 1ts general propor- 
tions, the morphology of the teeth, and the features 
of the tympanic and other individual elements of 
the skull, all provide evidence that Swnanthropus 
was a generalised and progressive type 

Prof Black does not devote much attention to 
the comparison with the Piltdown skull The pur- 
pose of the present work 1s to provide anthropo- 
logists with a detailed description of his specimen 
and an exact comparison with other specimens of 
unquestioned and generally recognised authenticity 
For this reason, as well as to avoid partiality, he 
uses the data collected by Dr H Weinert in the 
case of Pithecanthropus, based upon the study of 
the actual fossul, with information provided by Prof 
Dubois ın amplification | Similarly, for the Neander- 
thal skulls Dr Black relies on the data and figures 
provided by Dr G M. Morant As, unfortunately, 
there 1s still considerable doubt in the minds of 
many anthropologists concerning the Piltdown skull 
and the mode of its reconstruction, Dr Black does 
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not make much use of 1t for comparison He does, 
however, emphasise the fact that the peculiarly 
developed postero-inferior parietal boss in the 
Peking skull resembles 1n certain important features 
the similar, 1f less obtrusive, development of the 
Piltdown parietal He also directs attention to the 
similar thickness of the skull in the genera Sın- 
anthropus and Hoanthropus, but points out that the 
range of unevenness in thickness of 
the Peking skull presents a marked 
contrast to the more uniform Pit- 
down fragments 
Although Dr Black himself has 
refrained from institutmg detailed 
compailsons with the Piltdown skull, 
1t 1s interesting to compare (Fig 3) 
the transverse section he provides 
of the skull of S«anihropus (the 
» thick hnes) with a section made in 
the corresponding plane (auditory 
meatus) of the reconstruction of the 
Piltdown skull (the larger shaded 
area) made by the late Prof John 
Hunter This section, like the view 
of the two skulls from the posterior 
aspect, brings out the essential iden- 
tity of their architectural plan in a 
most striking way, and reveals a similarity of form 
and proportions which 1s unexpectedly close Apart 
from the difference ın thickness, the adult skull of 
Sinanthropus approaches even nearer to the Pilt- 
down skull ın some respects Thus (see Fig 1) it1s 
loftier than the type skull and 1ts height 1s identical 
with that of Hoanthropus but the latter 1s consider- 
ably wider and correspondingly more capacious 
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Fie 3 —Transverse sections of Peking and Piltdown skulls x3 


Ihe general form and proportions of the Peking 
skull, as well as the details of many of its con- 
stituent parts, are surprisingly modern ın char- 
acter The man of China was clearly a very primi- 
tive and generalised member of the human family 
close to the main line of descent of Homo sapiens 

Prof Black devotes particular attention to the 
unique character of the temporal bone, which pre- 
sents a marked contrast to that of all other known 
men and apes Of special interest are the distinct- 
ive features of the tympanic and mastoid portions, 
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showing, not only 1n the case of the mastoid but also 
1n the form of the auditory meatus and middle ear, 
characters which in modern man occur only 1n new- 
born infants and very young children—a widely 
open meatus terminating at an ear drum the in- 
clmation of which closely approaches the horizontal 
This state of affairs is lost in Homo sapiens long 
before the age of puberty 1s attained As Dr Black 
remarks, the features of the tympanic region of 
Sinanthropus are admirably suited to serve as a 
starting-point for phylogenetic speculation '* With 
this generalised type before us ıt 1s not difficult to 
imagine developmental stages through which such 
an element 1n a stem-form may well have passed, 
leading to the modifications such as are character- 
istic of the Piltdown, Neanderthal, and modern 
men" Qn the other hand, since al] the essentials 
of the tympanic morphology of the great anthropoid 
apes may be recognised in these elements of Sin- 
anthropus, a comparison of the latter may serve to 
indicate in some measure the degree of their 
divergence from a common type In spite of this 
provocative comment, Prof Davidson Black re- 
frains from discussing the mtriguing problems he 
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mentions He does not depart from the admuable 
restraint that characterises all he has written upon 
this subject, which makes his monograph a reliable 
guide to those who want the data and prefer to 
form their own opinions as to their meaning 

The great importance of the discoveries ın China 
hes in the fact, not only that the material ıs more 
abundant than the remains found at Trimil and 
Piltdown, and their geological age 1s unquestion- 
able, but also that, while Sinanthropus ıs differ- 
entiated from the genera Prthecanthropus and Eo- 
anthropus, 1t 1 much more generalised than either, 
yet definitely inked to both While ıt 1s the most 
primitive type of human being so far discovered 
its structural affinities with both the Javanese 
and the British genera lnk together all the known 
types of Pleistocene men and give cohesion to our 
knowledge 

It is fortunate that the information concerning 
this unique material has been so fully and so 
promptly suppled to anthropologists ın a mono- 
graph which ıs distinguished by admirable clearness 
and impartiality Once more Prof Davidson Black 
deserves our congratulations on a great achievement 


The Spicer-Dufay Process of Natural Colour Kinematography. 


By T. THORNE BAKER 


P us modern attempts to reproduce by photo- 
graphy the natural colours of a subject 
depend upon some method of three-colour analysis 
The theory that by the admixture, 1n various pro- 
portions, of blue-violet, green, and orange, any 
colour in Nature can be imitated, has been ade- 
quately borne out by practical experiment So- 
called ‘ two-colour ’ processes must at the best be 
regarded as crude attempts to saddle each of two 
of the primaries with one-half of the third 

Methods of photography in which a glass support 
is coated with a mosaic or matrix of tiny coloured 
areas of the three primary colours, and then with 
a photographic emulsion, are well-known Such 
material 1s exposed through the coloured mosaic, 
so that the ight rays are microscopically analysed 
before reaching the sensitive emulsion It 1s then 
developed, and after the black developed 1mage has 
been dissolved away, the previously unexposed 
silver salts are exposed to hght and themselves 
developed and blackened m turn ‘This procedure 
gives a positive transparency image, and if 16 be 
viewed by transmitted hght—that ıs, through the 
coloured matrix on which ıt hes—the original picture 
will be seen ın 1ts original colours To A and L 
Lumière belongs the credit of having first issued 
such a material (1907), ıt ıs still known as the 
Autochrome plate, and 1s still largely used 

Motion picture photography based on the same 
fundamental 1dea has proved vastly more comph- 
cated The coloured mosaic necessarily absorbs a 
very high proportion of the incident hght, and 
corresponding increase in exposure 1s required 
With the advent of ‘talking pictures’, the old 
speed of sixteen pictures per second in kinemato- 
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graphy has been raised to twenty-four, and with 
the best shutter mechanism this means that no 
more than 1/40 second can be allowed for each 
individual exposure Hence quite apart from the 
immense improvement in large aperture lenses 
which has come about m recent years, 16 has been 
necessary to produce panehromatie emulsions of 
extremely high sensitivity 

The films exhibited on May 20 at the conver- 
sazione of the Royal Society at Burlington House 
were procured on a new film which has been 
developed during the past four years 1n the research 
factory of Messrs Spicers, Ltd , at Sawston, Cam- 
bridgeshire The film base itself, which 1s made at 
Sawston, is of the acetate type, and 1s non-inflam- 
mable in the strictest sense By a combmation of 
new plasticisers with a novel method of maturation, 
a film has been produced which retains its supple- 
ness and whiteness indefinitely So rapid is the 
maturing that the base can be used for photographic 
purposes a few hours after 1t has been cast 

The base ıs coated with a very thin layer of 
collodion contaumung a green dye of the necessary 
concentration to act as a primary green filter It 
18 then passed through a rotaiy printing-press of 
special design which impresses upon ıt 375 parallel 
ink lines to the inch, with the same number of 
intervening clear spaces It ıs next passed over 
rollers through a bleaching bath, which decolorises 
the green dye where 1t 1s unprotected by the greasy 
lines of printing-ink It then passes through an 
orange tlye, when the bleached spaces become dyed 
the primary orange Finally, passage through a 
series of benzole tanks against revolving brushes 
removes the printing-ink, and a material is left 
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stained with alternate green and orange lines, 375 
of each to the inch A second, similar, procedure, 
with the greasy lmes printed at right angles, pro- 
vides the third primary, blue-violet, and 1n this way 
a mosaic of more than half a million blue-violet, 
green, and orange rectangular areas 1s formed on 
the surface of the film base 

The colour mosaic 1s next coated with two pro- 
tective layers, 1n order to prevent any desensitising 
effect of the matrix colours upon the sensitive 
emulsion A panchromatic emulsion of very high 
speed ıs finally apphed The whole procedure is 
carried out on 1000-ft lengths of film 21 mches wide, 
which are slit up into fifteen ‘cuts’ of standard 
kinematograph width, 35mm A very simple pro- 
tective device makes 16 possible to leave a colourless 
sound track, one-tenth of an inch wide, 1n each cut, 
so that the recording of sound with colour can be 
readily achieved 

Careful control of the coating of the first layer 
of green collodion has resulted in the production of 
a matrix of very uniform balance, which has been 
found indispensable ın order that, ın the subsequent 
dyeing processes, a correct balance of spectral dis- 
tribution 1s maintained It ıs interesting to note 


_—that the theoretical primaries have been largely 
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departed from, and that the overlaps ın the spectra 
of the blue, green, and orange regions greatly exceed 
those usually agreed upon amongst three-colour 
workers That this has been justified ıs shown 
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by the extraordinary farthfulness of the colour 
rendermg . 

The negative film, after reversal and redevelop- 
ment, becomes converted, as already stated, mto 
a positive picture, which can be immediately thrown 
upon the screen Such an origmal or ' master ’ 
positive would be of little value were 16 not possible 
to make an unlimited number of copies The 
copying of any form of geometrical pattern has 
hitherto involved the appearance in the print of 
diffraction patterns or moiré, and this has greatly 
militated against attempts at the commercial 
application of matrix processes 

Satisfactory duplication of the Spicer-Dufay 
pictures has been effected by a comparatively 
simple expedient The coloured original 1s passed 
through the gate of the printing-machine, and an 
umage of ıt ıs thrown by projection upon the 
copying film, whichis synchronously moved forwaid 
The lens has been so designed that ıt will focus 
critically the black silver image of the master copy 
upon the sensitive film of the copying material, 
while the coloured matrix, which 1s separated from 
the image by about 10, ıs shghtly blurred or 
diffused In this wav very exact natural colour 
copies can be obtained, which are printed at the 
standard rate of 800 pictures a minute ‘The ease of 
dupheation at once places the process on a practical 
basis, for which there will doubtless be many 
scientific uses, apart from popular entertainment 


Centenary of David Edward Hughes. 


|? commemorate the centenary of the birth of 
David Edward Hughes, whom Sir Joseph 
Larmor, in 1900, described as “ one of the great 
scientific mventors of the age ", an address on his 
life and work was given by Mr Sydney Evershed, on 
May 14, to the Institution of Electrical. Engineers, 
a society of which Hughes was president in 1886 

Born m London on May 16, 1831, Hughes was 
the son of a Welsh bootmaker, who in 1838 em1- 
grated to the United States and settled ın Virginia 
At the age of nineteen he was appointed. professor 
of music 1n St Joseph's College, Bardstown, Ken- 
tucky, and while there gave lectures on natural 
philosophy like many others, he became in- 
terested 1n the rapidly spreading electric telegraphs 
and in 1854 made a practical type-printing tele- 
graph  Resignmng his professorship, in 1857 he 
returned to Europe to exploit his vention 

In the course of the next twenty years, Hughes 
made a fortune and, taking up his residence in 
London, devoted himself to scientific research, the 
first fruits of which was the invention of the 
microphone He retained all his hfe the title of 
professor and his American citizenship In 1880 
he was elected a fellow of the Royal Society, in 
1885 he was awarded a Royal Medal, in 1891 he 
became a vice-president of the Royal Institution, 
and in 1896, four years after Edison, was awarded 
the Albert Medal of the Royal Society of Arts He 
died from influenza, at his house, 40 Langham Street, 
on Jan 22, 1900, and was buried in Highgate 
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Cemetery After his death his widow returned to the 
United States, where she died about ten years ago 
She had given his note-books to the British Museum, 
but much of his apparatus was left 1n a furniture 
store near the Tottenham Court Road, where ıt 
lay unheeded until 1922 Through the action of the 
late Mi Campbell Swinton, much of the apparatus 
was secured for the Science Museum, where 1t can 
be seen Hughes left a fortune of some £470,000 
Of this he bequeathed about £13,000 to the 
Institution of Electrical Engmeers, the Royal 
Society, the Paris Academy of Sciences, and other 
bodies, but the greater part went to the Middlesex, 
London, King’s College, and Charing Cross Hos- 
pitals 

Many of these facts were referred to by Mr 
Evershed in the course of his interesting address, 
the main part of which, however, was devoted to 
a consideration of the two outstanding achieve- 
ments of Hughes’s hfe , the invention ın his early 
years of the synchronous type-printing telegraph, 
and then, in later life, the discovery of the micro- 
phone “In these his genius was at 1ts height, and, 
to use an engineering metaphor, 1t1is the peak values 
that count when we attempt to estimate genius ”’ 

In the middle of the last century, said Mr 
Evershed, electric telegraphy was undergoing rapid 
development In England we were using Wheat- 
stone’s needle instruments , in America, Morse had. 
produced his ink writer and efforts were bemg made 
to make instruments print messages 1n plain type 
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At the age of twenty-one, and possibly a little 
earlier, Hughes mvented a printing telegraph with 
features of great mgenuty, devising a method of 
synchronous working between a revolving arm at 
the sending end of the hne and a revolving type 
wheel at the receiving end At the receiving 
end the message was printed on a paper ribbon 
by the action of an electromagnet ın circuit with 
the hne Only one impulse was needed to print 
a letter 


\ Inventions which come from outside an industry 


often display onginahty of thought, and that was 
true of the Hughes printer But ıt was something 
morethanorigmal It was what all great inventions 
aie, a complete and practical adaptation of means 
to an end It worked, and ıt worked well It 
deserved to succeed, and 16 did succeed It was so 
good that Hughes was not long in getting the 
invention into use in America, and m 1856 16 was 
adopted by the American Telegraph Company 
In the land of his birth, however, he discovered he 
was not a prophet, and so went on to France, 
where his mstrument was widely appled From 
France he proceeded to Italy, Russia, Turkey, 
Holland, and other countries, where his 1deas were 
also fully appreciated 

With the coming of the submarine cables, 
Hughes’s instruments were installed at the London 
end of the Continental lines, not on account of the 
merit of the apparatus, but solely as a concession 
to foreign idiosyncrasies Yet it 1s one thing to 
make a successful invention and quite another 
to get paid for ıt Too often the inventor 1s left 
to pick up the crumbs from the rich man's table 
But that was not to be the fate of Hughes He 
saw to ıt that he was well paid, and when he 
returned to England in 1875, from which time 
onwards London became his home, he was well 
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on the way to malang a large fortune out of his | 


printing telegraph 

Hughes now entered on the second period of his 
life, and at the age of forty-four, with ample means, 
he found leisure for the work he loved best, experi- 
mental research The opportunity for making a 
discovery was to come almost immediately 

Hughes’s first mvention was connected with 
the telegraph his second was connected with the 
telephone Bells telephone was exhibited at 
Philadelphia in 1876, and the world soon realised 
that the problem of the transmission and reproduc- 
tion of articulate speech had been solved But the 
telephone was capable of serving another purpose 
It was an extremely sensitive detector of minute 
variation in the strength of electric currents, and so 
a valuable weapon of research Hughes was one 
of the first to use the telephone for research, and 
his experiments led him to the microphone In 
this direction he was working in an entirely new 
field with nothing but mother-wit to guide him 
Hughes was no theorist, and by what mental pro- 
cess he stepped from one experiment to the next 
wil never be known Sir Oliver Lodge has said 
that ‘‘ Hughes thought with his hands” The truth 
1s that Hughes was born to make experiments 
and to find his way 1n the dark, 
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Hughes’s experiments aie referred to in his paper 
on “ The Action of Sonorous Vibrations on Vai ying 
the Force of an Electric Current’’, read to the 
Royal Society on May 8, 1878 In this paper he 
says that, being aware of the effect of hght on the 
electiical resistance of selenium, he had an idea 
that sound might possibly have a similar effect on 
electrical conductors Many of his experiments 
gave negative results, but sounds impimging on the 
bad contact between the ends of a bioken wire 
were accompanied by sounds 1n the telephone, and 
this afforded the clue Carrying on his exper- 
ments with loosely touching nails, metallic powders, 
bits of caibon, and other very simple apparatus, 
he was ın the end able to hear a fly “ walkmg with 
a pecular tramp of hus own ", and to the simple 
form of contact, sensitive to sound, he gave the 
name of ' microphone ’ 

As soon as Hughes had published his account of 
the microphone, there followed the usual crop of 
anticipations But when we have awaided what- 
ever credit attaches to a sporadic disclosure of 
uncorrelated facts, the honour must go to the 
man who begins at the beginning and peiseveres 
to the end, the man who feels his way from ex- 
periment to expermment, gathering the facts as he 
goes, and continuing his efforts until the full scope 
of the mquiry has been brought to light That 
was the way of Hughes, and when his experiments 
had disclosed the main body of facts relating to 
the action of sound on electrical contacts, he gave 
his knowledge freely to the world 

The next thing which engaged Hughes’s atten- 
tion was the induction balance, an ingenious 
instrument which excited much interest but, 
contrary to expectation, proved to have a very 
hmited field of utihty as a measuring instrument 
But ıt led Hughes to other experiments which 
made him acquainted with strange and bewilder- 
ing phenomena From the note-books preserved in 
the British Museum, which make interesting but 
difficult reading, Mr Evershed was able to throw 
much light on Hughes’s experiments on trans- 
mitting signals over a considerable distance 
without conducting wires, which were once 
witnessed by Spottzswoode, Huxley, Stokes, and 
others In these experiments, the breaking of the 
circuit of the primary coil was done under con- 
ditions which, as we now know, must have 1esulted 
in high frequency oscillations Hughes did not 
know this, and he was not aware that his extra 
current was osculating and that his primary circuit 
was radiating energy in the form of electio- 
magnetic waves 

Hughes, like others, was working at the fringe 
of a vast field for discovery—the wueless field 
And even after Clerk Maxwell, ın his electro- 
magnetic theory of light, had forged the key to 
the gate, a good many years went by before Hertz, 
who knew about Maxwell’s theory, took the key 
and began the work of exploration that led to 
wireless communication Unfortunately, Hughes 
was not in possession of the key 

In the conclusion of his tribute to Hughes, 
Mr Evershed remarked “ Friendly speech brings 
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men together as nothing else can, and Graham 
Bell and Davıd Hughes who gave us the telephone 
and the microphone deserve to be honoured every 
day of our ives It would be too much to suggest 
that you should think of these benefactors of 
mankind whenever you use the telephone, but the 
next time you are rung up for some far-distant 
friend, and hear his well-known voice speaking to 
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you when you lift the telephone to your ear—give 
a passing thought to Graham Bell And théu, 
when you speak mto the mouthpiece of the trans- 
mitter—knowing that the microphone inside 16 
will respond and that the current ripples which 
faithfully represent your voice will be carried far 
away to your friend—remember what you owe to 
David Hughes ” 


Obituary. 


Tae VEN Dr J M WILSON . 

AMES MAURICE WILSON was born 1n 1836, 
ey was senior wrangler in 1859, an assistant 
master at Rugby from 1860 to 1879 headmaster 
of Chfton College from 1879 to 1890, vicar of 
Rochdale and archdeacon of Manchester from 1890 
to 1905 canon of Worcester from 1905 to 1926 
The last five years of his hfe he spent in quiet but 
not idle retirement near Petersfield, Hants, where 
he died on April 15 

This bare statement does not seem to suggest 
many opportunities for adventure, yet 1t was 
adventure in the very best sense that was the 
breath of his nostmls It was typical of Wilson 
that in extreme old age, when death was beckoning 
to him, he told one nearest to him that, though he 
did not know what happens to us after death, he 
was very keen to find out Yes, he was always very 
keen to find out the truth, and always brave to face 
16 with all its consequences It was not his wont 
to abide comfortably in the old ways along which 
habit leads most men to slothful acquiescence 
Throughout his long life, 1n action and in thought, 
he was continually breaking with his past, and glori- 
ously happy 1n the difficulties that the new work 
and the new problems presented The changes must 
have often seemed rash to the onlookers How the 
wise heads must have shaken when on going up to 
Cambridge as a classical scholar he turned aside to 
mathematics, and when as a mathematical master, 
he allowed himself to be diverted to the teaching 
of science 

Before his Rugby career was over, Wilson 
contemplated giving up his comfortable house 
mastership for parochial work, and would have 
done so had not the headmastership of Clifton been 
offered him After a few years there, he left his 
successful work as a headmaster to be a northern 
archdeacon To many ıt was a matter of deep 
regret that no Prime Minister was ever adventurous 
enough to set him on the bench of bishops The 
one offer that was made to him was ludicrous It 
is possible that he might have been an admirable 
diocesan bishop , 1t 1s quite certain that he would 
have been leaven in the episcopallump As it was, 
he had a great influence on religious thought, and 
must have been a magnet which attracted many to 
the Church of England and kept many nit The 
writer of this notice heard his first as well as his 
last sermon as a schoolmaster Only a few years 
separated the one from the other Both were 
instinct with the same buoyant and adventurous 
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but steady faith In all his sermons there was a 
certam spiritual liveliness, which kept his con- 
gregation awake even on a hot Sunday afternoon 
The events of the day were seized upon to help 
the understanding and to show the importance 
of spiritual issues He paid even his youthful 
congregations the complhment of recognising that 
they had drfficulties in belief, that faith could 
not be easy to them any more than it had been 
to him 

Stress has been rightly laid on Wilson’s cease- 
less efforts to harmonise a spiritual faith with 
the claims of natural science As a young school- 
master 1t was his task to assert these latter claims 
Though the teaching of science had been started m 
Rugby by Dr Tait ın 1849, ıt was looked upon as 
an extra, and Wilson taught 1t as an extra to about 
fifty boys from all parts of the school, even as late 
as 1863 Then came the report of the Royal Com- 
mission on the nme public schools, including Rugby 
One of the recommendations of the Commission 
was that every boy should, at some stage or other 
of his school career, receive some education in 
science Dr Temple introduced 16 at once into the 
whole middle school, but how could one master, 
and that a mathematical master, cope with the 
work? A second mathematical master—F E 
Kitchener— was enticed to co-operate with Wilson 
They insisted on only one subject bemg taught in 
all the science classes for the first few terms, so 
that they might cope with the difficulty What 
was the subject to be ? Temple suggested botany, 
and botany it was, even though neither of the 
teachers knew the subject Wilson has himself told 
how the help of Sir J D Hooker, the great curator 
of Kew, was enlisted He planned out a course of 
study for the two masters for the summer term 
They spent the greater part of the summer holidays 
at Barmouth with a party headed by Prof George 
Henslow and many enthusiastic collectors and 
diagram makers, and started teaching botany to 
350 boys 1n September 1864 From that day until 
Wilson left Rugby he was the 1nspirer of the science 
teaching, which was, of course, rapidly extended, 
and no doubt botany was soon elbowed out by its 
more robust brothers, physics and chemistry It 
was not only in the work im school that Wilson 
was an initiator He was one of the founders of 
the Rugby School Natural History Society, which 
supplemented in almost ideal fashion the work 
done more formally Itaroused interest ın geology, 
zoology, entomology, and other subjects which were 
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not taught 1n the school and yet gave life and unity | 


to the class-room work and a common social bond | 
to teachers and to taught 

When Wilson went to Clifton, his experience of 
teaching science and his enthusiasm for 1t were 
invaluable He did not himself take a big part in 
the actual class work, but he collected a band of 
teachers and gave them theright opportunities Of 
these they made splendid use Their teaching owed 
a great deal of its inspiration to the way in which 
^^ their headmaster encouraged them to do original 
“work Scientific knowledge, the Royal Society itself, 
would have been poorer had ıt not been for the 
opportunities that Chfton gave its masters and its 
boys during the period of his headmastership 

Of Wilson's work at Clifton as a whole there 1s 
much to besaid Percival had laid solid and noble 
foundations , Wilson gave the school just the touch 
of inspiration, mtellectual and spiritual, that carried 
it through the difficult second chapter of its hfe 
Men of ability still remember him as a teacher who 
made Plato a hvmg power in ther lives To all, 
his versatility and enthusiasm meant much He 
cared little for the solemn pomposities of life, he 
cared a great deal for the mortal things that touch 
the human mind When sorrow or shame, success 
or failure, visited the commumty—and these are 
fiom time to time mevitable visitors m any great 
school—he never failed 1n the power to show how 
he longed to sympathise and restore Now and 
then, no doubt, he bewildered his subordinates by 
improvised devices, or by a hurried change of 
opinion But bewilderment is good for all men, 
especially for schoolmasters He took a simple and 
disarming pleasure in his own feats, but was ever 
the first to proclaim the merits of others Thanks 
to this generous quality of appreciation, masters of 
very different and some of very great talents found 
happy work at Clifton In his northern parish 
these same qualities shone out for the encourage- 
ment of many clergymen and for the spiritual 
benefit of those laymen who, living among the dark 
satanic mills, are tempted to cease from mental strife 

At Worcester, Wilson mastered a new craft that 
of decyphering and editing the archives ın the 
Cathedral Library But he did not confine himself 
to the Library , he spoke his mind in sermons and 
in lectures on the urgent social problems that 
affected the city’s life, and he mmparted his own 
new-won love of the ancient Cathedral to countless 
groups of visitors who followed him spellbound 
on his courteous and enthusiastic pilgrimages from 
end to end of the building 

It ıs not fanciful to suppose that in his school- 
days Wilson heard the two voices that speak to 
men of hberty At Kung Wilham's College the 
ocean bellowed from his rocky shore at Sedbergh 
the mountain floods brought him the same message 
and all through hfe he had this music in his ears 
and rejoiced init To these voices others deep and 
vibrant were added as life brought him happmess 
and sorrow and quickened hisimagination So 1t. 18 
for a very rich and venturesome nature that all who 
knew him aregratefuland that all the rae noy 
sounded on the other side 
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PROF A A MicuzgrLsoN, For Mem R S 
Ir is just fifty years since Michelson made his 


first attempt to measure the velocity of the earth 


through the ether Shortly before his death he was 
still at work on the same problem The memorable 
result was in 1887 when, im conjunction with 
Morley, he performed the famous experiment that 
ultimately led to the theory of relativity and 
changed our whole conception of the physical world 
There was a combination of grandeur and delicacy 
in the apparatus which strikes the magination— 
the massive pier floating ın mercury and moving 
almost imperceptibly in slow revolution, the 
delicate 1nterferometer capable of detecting a lag 
of one ten-thousand-bilhonth of a second in the 
arrival of the hght wave, and, as a climax for the 
theorist, the subtle escape of Nature from the trap 
that Michelson had set for her 

1 am not sure that Michelson himself was ever 
really convinced that this epoch-making work was 
not a ‘failure’ for he was disinclined to the new 
theorres But he must have felt the thrill of success 
when 1n more recent times his interferometer, now 
magnified to colossal dimensions, gave the first 
measurement of the angular diameter of a star 
His last work reverted to one of his earhest problems, ` 
the determination of the velocity of hght , I think 
it is not yet known whether it has realised his most 
cherished ambition, to determine this constant to 
within one kilometre per second He stands out 
as a man who could bring big ideas to frurtion 

A S EDDINGTON 

In 1899 I chanced to read in the Journal de 
Physique for that year two articles which provided 
no small part of my interest in life for several 
years, and the reading of which perhaps determined 
my career ‘They contained Pelin and Broca’s 
description of the constant deviation prism and 
Michelson’s of his echelon diffraction grating 
Michelson’s first complete description is in the 
Astrophysical Journal for June 1898 

The resolving power of a diffraction grating is 
proportional to the product of the total number of 
lines by the order of spectrum observed Con. 
sideration of how to merease resolving power by 
increase of the order of spectrum led Michelson to 
the idea of replacing the closely ruled reflecting 
lines of the ruled gratmg (with its spectra of the 
first, second, and other small orders) by the reflect- 
ing surfaces presented by the steps of a number of 
glass plates of equal thickness laid on each other 
en echelon, and yielding a spectrum of, say, the 
20, 000th order “He dismissed the idea of a reflec- 
tion echelon at once as impracticable, saying ‘‘ The 
difficulty, even supposing the optical work to be 
practically perfect, would be the joing of the 
separate plates ın such a way as to have always 
the same distance between them " But by using 
the same arrangement for transmission mstead of 
reflection, he avoided these difficulties (though with 
some sacrifice of resolving power), and the paper 
deseribes the use of a transmission instrument to 
investigate the Zeeman effect 
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The Michelson echelon came very opportunely 
for the study of this (the Zeeman) effect announced 
by Zeeman in 1897. and was very much used during 
the next ten years for that and for measurements 
of fine structure by many observers (Galitzin, 
Koch, Jamki, Nagaoka, Merton, McLennan, and 
Zeeman himself) Latterly, the quartz Lummer- 
Gehrcke plate has to some extent supplanted the 
echelon, chiefly on account of the fact that the lines 
of greatest interest lie 1n the ultra-violet, which 1s 
beyond the range of the transmission instrument 
Together with the Fabry-Perot interferometer, these 
instruments have contributed in no small degree 
to the development of modern physics 

Quite recently, Michelson’s original idea of using 
the grating as a reflection instrument has been suc- 
cessfully realised This 1s more powerful than the 
transmission form, and can be used not only for fine 
structure work in the ultra-violet and Schumann 
regions, but also for substandard wave-length 
measurements ın these regions, to an accuracy very 
much greater than that hitherto available If the 
study of hyperfine structure, which 1s now Just 
developing, fulfils the expectation of contribut- 
ing to our knowledge of nuclear physics, 1t would 
seem that 1t 1s to Michelson’s reflection echelon 
that we shall have to look for the greater share of 
the work EE 


WE 1egret to announce the following deaths _ 


Dr Alwin Berger, an authority on succulent plants 
and cacti, who contributed a monograph on the Crassu- 
lacee to Engler-Prantls ‘‘Natuiliche Pflanzen- 
famılen ”, on April 20, aged fifty-nine years 

Prof J H Comstock, emeritus professor of entomo- 
logy in Cornell University, and an honorary fellow 
of the Entomological Society of London, on Mar 20, 
aged elghty-two years 

Commander Sir Trevor Dawson, Bait, R N , a past 
president of the Junior Institution of Engineers and 
an authority on armaments, on May 19, aged sixty- 
five years 

Prof W D Halhbuiton, F R S , emeritus. professor 
of physiology at King's College, London, and president 
of Section I (Physiology) of the British Association 
at the Belfast meeting in 1902, on May 21, aged 
seventy years 

Dr Rudolf Marloth, who was president of the South 
African Association for the Advancement of Science 
in 1914 and author of works on the flora of South 
Africa 

Dr Frederick Muir, known for his entomological 
work, especially m the Hawauan Islands, formerly 
president of the Hawauan Entomological Society and 
vice-president of the Entomological Society of London, 
on May 13, aged fifty-nine years 

Prof Lows H Pammel, professor of botany in the 
University of Iowa, who was a vice-president (Sec- 
tion G) of the American Association in 1919, on Mar 23, 
aged sixty-eight years 


News and Views. 


On May 20, Lord Rutherford, as chairman of the 
Advisory Council of the Department of Scientific and 
Industrial Research, delivered an able and informative 
speech in the House of Lords on the problem and 
prospects of obtaining liquid fuel from coal We 
mmpo1t, he said, liquid fuel of various kinds to the 
value of £40,000,000 annually, and failure of this 
supply would have disastrous consequences to national 
hfe So far as can be foreseen, coal 1s the only pos- 
sible source of oil ın Great Britain Two methods 
are known for obtaining oil from coal, carbonisation 
at low or lugh temperatures, and hydrogenation 
Lord Rutherford discussed the technical problems 
associated with low-temperature caibonisation and 
the steps taken by the Fuel Research Board to en- 
courage the development of new retorting systems 
and to modify and mmprove low temperature tars, 
so as to enable them to replace natural products 
Hydrogenation of tars offers promise of giving good 
yields of serviceable oils for various purposes, and 
large-scale tests are to be made Much greater yields 
of oil per ton of coal can be obtained by direct hydro- 
genation of the coal, which has been shown to be 
technically possible The development of carbonisa- 
tion and hydrogenation offer great advantages, but 
the main pioblems are economic, for natural oils are 
available to-day 1n abundance and at very low prices 
Progress in carbonisation depends on how far the 
nation 1s prepared to pay for a purer atmosphere by 
using cokes instead of coal The hydrogenation pro- 
cess 1s limited by the degree of willingness of the 
nation to pay for independence in this matter of hquid 
fuels Lord Rutherford ended by saying that a full 
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scientific understanding of this problem 1s more essen- 
tial to Great Britain than to any other country 


Lorp PARMOOR, as a Government spokesman, spoke 
appreciatively of the importance of having in the 
House men like Lord Rutherford, who are able to 
deal authoritatively with scientific matters and ex- 
pound them clearly and adequately to laymen In 
contrast, on the same day, the House of Commons 
debated the representation of the universities in 
Parlament Arguments in favour of ensuring repre- 
sentation of science and scholarship in the House of 
Commons were resisted ın favour of the counting of 
heads Unfortunately, the case of the universities 
has been weakened by their own action in selecting 
members according to their political complexion 
rather than for their mtellectual stature The debate 
in the House of Lords provides a good argument fo1 
the piesence of scientific members ın the legislature 


On May 24, Prof Emstem, after having had the 
degree of D Sc conferred upon him by the University 
of Oxford, delivered at Rhodes House his third and 
last lecture on the latest developments of the theory 
of relativity The general theory of relativity, in its 
origimal form, was defective, inasmuch as the electro- 
magnetic field was not expressed by means of the 
metric of the space-time continuum as was gravitation 
A physical basis for such & unified structure was lack- 
ing, and one could only be guided by considerations 
of mathematical simpheity and logical form Prof 
Exnstein’s new development depends on a modified 
form of the Riemann geometry, which admitted distant 
parallelism (integrability of the law of displacement). 


- 


- 
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The spatial structure 1s deseribed by sixteen functions, 
and the fundamental problem consists in deducing the 
differential equations of the field for the sixteen vector 
components Actually, four types of field equations 
are evolved, of which two contam the old gravita- 
tional equations as special cases The other two 
types may be discarded Of the first two, the one 
which does not involve Hamulton's pimerple is the 
simpler, and Piof E:nstem proposes to adoptit He 
also suggested that the results of quantum mechanics 


^. may follow from his new theory, whether his own 


‘speculations on the nature of space-time are m accord 
with reality can only be settled by the very difficult 
integration of the equations 


ACCORDING to a dispatch from the Peking corre- 
spondent of the Times, dated May 24, Sir Aurel Stein 
has left Kashgar for India, having been compelled to 
abandon his work m Chmese Turkestan. owing to the 
obstruction of the local authorities He had recerved 
permission from the Nankmg Government to remain 
In the province for a period of three years m order to 
explore the ancient caravan routes It would, there- 
fore, appear that the efforts of the Chinese Society 
for the Preservation of Ancient Relics to secure his 
expulsion have been successful It will be remem- 
bered that we referred ın NATURE of April 11, p 565, 
to the activities of this body ın placing difficulties in 
the way of expeditions from abroad In spite of the 
difficulties which beset relations with China, 1t would 
be unfortunate 1f the matter were allowed to rest here 
It ıs not a matter which affects archeologists alone 
China, as events 1n the last few years have shown, 1s 
becoming mcreasingly important m several branches 
of scientific research , and if mternational co-opera- 
tion has been successful m one science, a modus vivende 
should be capable of arrangement m. other fields 
Assuming that the Chinese Society for the Preserva- 
tion of Ancient Relics 1s not entirely dominated by 
political motives, and that there 1s a genuine desire 
to preserve Chinese antiquities for China, ıt should 
be possible to arrive at an international agreement 
similar to those which have been framed for other 
countries in which the circumstances are, or were at 
one time, not dissimilar Such an arrangement would 
make possible co-operation ın the scientific develop- 
ment of the country, while preventing 1ts exploitation 
When a man of science of the standing and reputation 
of Sir Aurel Stem 1s prevented from carrying on, M & 
perfectly legitimate manner, work which 1s of world- 
wide interest and not merely of local import, the 
present position 1s obviously unsatisfactory and calls 
urgently for action 


Tue Royal Dublin Society will celebrate 1ts bicenten- 
ary during June, as it was founded on June 25, 1731, ata 
meeting held 1n the rooms of the Philosophical Society 
in Trinity College, Dublin The Society at its founda- 
tion was known as “The Dublin Society for improving 
Husbandry, Manufactures, and other useful Arts and 
Sciences’, and during the two centuries of its 
existence its activities have ranged over all the 
subjects included in the original title, and have been 
extended to include pure science, the fine arts, and 
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music They include to-day such diverse functions 
as the Dublin Horse Show, recitals of classical music, 
and the provision of radon foi therapeutic purposes 
throughout Ireland The bicentenary celebrations 
wil be held at the Society’s headquarters at Ball’s 
Bridge, where ample accommodation is available foi 
the large gatherings that a membership 10ll of nine 
thousand is hkely to entail, during the period June 
23-27 The functions will include an opening con- 
versazione, special scientific and general meetings 
(the latter on the bicentenary date, Thursday, June 25), 
a garden party, and a period ball In addition to 
these functions at Ball’s Biidge, their Excellencies 
the Governor-General of the Irish Free State and 
Mrs McNeill have kindly promised to invite the 
special guests of the Society to a garden party which 
will be held in the grounds of the Viceregal Lodge 
on Wednesday, June 24 An exhibition will be staged 
in some of the halls and grounds illustrating the 
advances made in agriculture, industry, science, and 
art in Ireland during the past two centuies An 
interesting feature of the bicentenary week will be 
the presentation to Sir John Purser Griffith of the 
Society’s Boyle Medal, which has recently been con- 
ferred on him in recognition of his work ın engineering 
science 


Two lecture-demonstiations formed a noteworthy ' 
feature of the Royal Society conversazione held on 
May 20 Dr Wilham B Berley gave a lecture on a 
kinematograph film illustrating the formation of an 
intracellular inclusion in a plant cell infected with a 
virus disease The preparation was made by Dr 
F M L Sheffield, Rothamsted Experimental Station 
The film showed a normal cell with its flowing cyto- 
plasm containing the nucleus After infection the 
protoplasmic streaming becomes more rapid, and 
numerous small protein particles appear in the cyto- 
plasm, which carries them passively around the cell 
The particles increase in size and fuse, forming a 
few large aggregations, the motion of which becomes 
relatively slower, and after a considerable period the 
inclusions tend to break down, giving a number of pro- 
tein crystals The second lecturette was given by Mr 
S R Wycheiley, who showed natural colour kmemato- 
graph films made by Messrs Spicers, Ltd , of Sawston, 
Cambuidge, the prepaiation of which ıs deseribed on 
p 821 of thisissue of NATURE The subjects shown ın- 
cluded indoor and outdoor scenes, photographed ın the 
studio and out of doors, and also a film of Sir Gowland 
Hopkins demonstiating biochemical colou1 tests The 
tendency 1n these films 1s towards a heightening of the 
colouis, particularly of the blue-green, but the colour 
reproduction is, on the whole, very good, and the 
technical staff of Messrs Spicers, Ltd , a1e to be con- 
gratulated on the results achieved The fact that the 
films aie used ın an o1dinary kinematograph camera 
and projector and aie non-inflammable should en- 
sure their speedy introduction in the kinematograph 
industry 


THE subject of Sir Wiliam Bragg’s Friday evening 
discourse at the Royal Institution, on May 22, was 
“ X-Ray Investigation of the Structure of Liquids " 
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Sir Wilham pointed out that when a pencil of X-rays 
18 sent through a liquid behind which a photographic 
plate ıs placed, the image when developed shows not 
only a spot where the pencil has struck, but also m 
general one or more circular rmgs surrounding the 
spot Of these optical haloes there are at least three 
kinds The rainbow may be set down as one of them 
Rainbow colours are due to refraction in the spherical 
drops, and are seen when the observer has his back to 
the sun ‘The strangely shaped haloes of the Arctic 
regions are due to floating crystals of ice The third 
kind 1s represented by the corona so often seen round 
the moon at night In the latter case the sizes of the 
coloured rings depend on the sizes of the diops of 
water 1n the cloud or mist The smaller the ring the 
large: the drop must be The result ıs readily ex- 
plained on the prmeiple of the interference of hgbht, 


due to Thomas Young Particularly good colour’ 


effects can be produced xn the laboratory by means of 
artificial fogs The wave-length of the X-ray bears 
approximately the same proportion to the size of the 
molecule as the wave-length of light to the size of the 
water-drop, and some of the rings on the photo- 
graphic plate can be explained m the same way that 
the corone are explamed But there 1s undoubtedly 
more than that m the phenomenon It appears that 
sometimes the rings are due to arrangements of the 
molecules of the liquid in ordered array, as 1n a crystal, 
but the arrangements are only fleeting and irregular, 
so that the sharp pictures obtained with X-rays when 
crystals are used are blurred when the e1ystal ıs melted 
and becomes hquid It has not been possible, until 
the X-rays provided the means, to demonstrate m a 
direct manner this tendency to arrangement, 1t may 
now be possible to examine its nature and extent in 
various liquids It ıs probably an effective factor in 
determining liquid properties 


We iecently described a successful demonstration 
of the micro-ray system of wireless telephony between 
Dover and Calais A new system of telephony called 
the single side-band system was demonstrated on 
May 21, between the wireless station at Trappes, near 
Paris, and the station of the Spanish National Tele- 
phone Company at Madrid Both demonstrations 
were given by the engineers of the International 
Standard Electric Corporation The single side-band 
system of telephony was first used some years ago 
in carrie: communication on wire lines’ In this con- 
nexion, 1ts main advantage ıs that ıt doubles the 
number: of speech channels available for the same total 
band width as compared with ordinary modulation 
with both side-bands It has‘also been successfully 
used on the long-wave wireless telephonic circuit 
between New York and London  Diffieulties had to 
be overcome in applying the side-band system to 
short-wave work During last year, single side-band 
tests were carried out on the radio link between 
Buenos Aires and Madrid and the one connecting 
Madrid and Paris It was found that the received 
quahty was always as good as that obtained when 
using the double side-band and very definitely better 
during bad selective and fading conditions With 
average fading, the improvement with the new system 
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was at least twice as good as 1n normal working with 
both side-bands Rough tests on the improvement 
of intelligibility showed that ıt was about four times 
as high with the single side-band system It appears 
that a new system applicable to commercial working 
has been evolved Mr A H Reeves, the English 
engineer who devised the new side-band system, 1s to 
be congratulated In time, without doubt, his method 
will be applied to those systems of wireless communica- 
tion foi which narrow limits of synchronisation are 
essential 


WE learn from a Daily Scuence News Bulletin, dated 
April 2, issued by Science Service, Washington, DC, 
that Dr Bruno Lange, of the Kaiser Wilhelm In- 
stitute, Berlin, has invented a new hght cell, the sena- 
tivity of which 1s many times greater than any at 
present in use He deposits a thin layer of copper or 
other metal on the sensitive substance by cathodic 
sputtering A wide mesh grid of metal ıs placed on 
this By this means he 1s able to obtain much larger 
currents from the copper oxide ' sandwich ’ for a beam 
of light of given strength Siemens and Halske are 
developing the new photocells, which are stated to 
have an efficiency at least fifty times greater than 
those now employed A small experimental apparatus 
worked by sunlight has been driving a minute electric 
motor 1n dull daylight for some months ın Berlin It 
18 stated that a square yard of copper oxide ‘sandwich’ 
ean produce several watts of electric power when 
subjected to full sunhght The efficiency of this ın- 
vention will probably have to be improved many 
hundreds of times before 1t can be used to provide 
electric lighting and power on an economic scale 
The solar generators will have to be placed ın tropical 
regions where there is httle rainfall Lake the alkah 
photocell, the new invention should find a large 
number of uses in scientific investigations and in 
applied science For sound films and television it 
should prove very useful It also makes telephony 
with infra-red rays a possibility It may lead to 
devices which will enable ships to signal through fogs, 
and aeroplanes to determine the position of the sun 
through thick clouds 


It is known to motorists that up to a certain limit 
of speed the number of cars that can be accommo- 
dated in a given length of street continually increases, 
but above this limit the number dimmishes owing to 
the greater distance that has to be kept between con- 
secutive cars This question has recently been ım- 
vestigated by the traffic committee of the American 
Road Builders’ Association Making average assump- 
tions, they find that at 231 miles an hou the number 
of moving vehicles that can pass over a given line 
drawn across the street per hour is a maximum 
Above or below this speed the number of cars that 
pass the line per hour ıs less If the cars have an 
average length of fourteen feet and travel at only 
five miles an hour, they need only keep five feet apart, 
and thus 1380 will pass the line ın single file If they 
run at ten miles an hour and are fitted with four wheel 
brakes the distance between them must be incieased 
to eleven feet In this case 2100 cars cross the line 
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Proceeding in this way 1t 1s found that the maximum 
number of 2600 cars an hour 1s attamed when the 
speed is 234 miles an hour At a speed of 45 miles an 
hour only 1760 cars pass the line every hour, which 1s 
practically the same as the number that would pass 
at a speed of seven mules an hour, which with the 
modern type of car would be an uneconomical speed 


Tue issue of the first numbers of the Indian Journal 
of Agricultural Sevence and Agriculture and Inve-stock 
an India maugurates the new series of pubheations in 
agricultural and veterinary science issued by the 
Impeinal Council of Agricultural Research, which will 
take the place of the Agricultural Journal of India, 
the Journal of the Cential Bureau foi Ammal Hus- 
bandry and Dairying and the Memoirs and Bulletins 
of the Imperial Department of Agriculture ın India 
The Indian Journal of Agricultural Science will be a 
scientific journal, issued m alternate months, and will 
largely replace the bulletms and memonrs, and. at the 
same time afford a medium for material which has 
not been swtably provided for in the past The 
original articles im the first number include an account 
of breeding investigations on Tora, and papers dealing 
with the inheutance of characters in Indian linseed 
and studies m Indian barleys respectively Agricul- 
ture and Liwe-stock ın India 1s intended to be a 
general journal appealing to a large circle of readers 
During 1931 ıt will appeai in alternate months, but 
it 1s hoped to issue 1t monthly ın future years The 
ouginal articles ın this first number cover a wide range 
of mterest and include a xepoit on the All-Burma 
tractor tials, a discussion on cattle-breeding pohey, 
and papers dealing with various plant diseases In 
addition, thee are ın both journals selected articles 
wiitten by well-known authoiities on subjects likely 
to be of special mterest and help to those engaged on 
Indian problems A new feature of these publica- 
tions will be the abstract sections, whereby 1t 1s hoped 
to keep agricultural research workers in India more 
fully m touch with other mvestigators in the country, 
and permission has been obtained fiom the newly 
established Imperial Agiicultural Bureaux to repro- 
duce certain of their technical communications and 
abstracts Attention ıs directed to the '' 1nstructions 
to authors " contained in these numbers, for only with 
the co-operation of all contributors in the manner 
prescribed can the Council achieve its aim of prompt 
pubheation of scientific work 


Tuar India has set an example to other parts of the 
Buitish Empire in forest research 1s well known So 
far as research 1n connexion with tropical forestry is 
concerned, she has given & lead to the tropical world 
In some of our colomes and dependencies the Indian 
example is being followed, and we welcome the first 
number of the * Record of Forest Research 1n 1928 ” 
of the Nigeuan Forest Department (Bulletin No I, 
1930) A commencement was made with the m- 
auguration of an Investigation Branch in 1913 This 
bianch started certain investigations into the com- 
position of the growing stock in some of the better 
known Nigerian forests, and also into the technical 
and physical qualities of the common timbers The 
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War put an end to these mqunies The first of the 
new research officers, who are responsible for the 
present bulletin, are Messrs J D Kennedy and 
W D Macgregor—both of whom received their 
forestry training at Edinburgh and, after a few years’ 
work ın Nigeria, were given a year's special course, 
partly at Oxford, on the Continent, and, more im- 
portant, in India and Burma = lt was a wise step to 
send the future research officers to study the progress 
made m India, for the Indian hnes of advance more 
nearly approach those which many of the forest 
services of the Empire will follow than the more 
stereotyped European practices, once these have been 
correctly assimilated The two officers returned to 
Nigeria in 1927, and the present report records then 
work duung 1928 Mi Kennedy was stationed at 
Sapoba, in North Nigeza, and Mr Macgiegor at 
Olokemej The latte: place was at one time the 
Southern Nigeria Foiestiy Headquarters Station, and 
contains much of value and interest The report 
gives evidence that the lines upon which sylvicultural 
investigations have been commenced are sound, and 
some interesting results may be confidently looked for 
It may be noted that a forest utilisation officer and a 
wood-seasoning officer have also been added to the 
research staff Whilst much forestry administration 
and executive woik remains to be accomplished m 
Nigeria, the Department may be congratulated on 
this important departuie m the matter of research 


AT the fifty-axth annual general meeting of the 
Linnean Society of New South Wales, held on Mai 
25, Mr E Cheel delivered his presidential address 
After a review of the Society’s activities, he gave a 
general summary of the myrtle family Upwards of 
3000 species are known of the plants commonly called 
*myrtles? and these are classified into 74 genera 
in the family Myrtacee The Australian my: tles are 
widely different from those of other counties, and they 
form a very important group of the Austrahan flora 
on account of the value of then timber, the medicimal} 
and industrial properties of the species, and the utility 
of the berried fruits The Australian eucalypts play 
a promment part in the sylvan culture of millions of 
acres of land in various parts of the warmer zones 
of the globe Some eucalypts produce tannm, 
practically all of the Myrtaceze are useful bee-plants , 
a number of species of eucalypts has given fairly 
satisfactory results ın tests for wood pulping quahties , 
Eucalyptus-macrorrhyncha has yielded a valuable dye- 
matenal, myrtieolonn Many species of the myrtle 
farmly produce timbers suitable for a vanety of pur- 
poses Forests of these have been exploited, without 
provision bemg made for rehabilitation, and re- 
aftorestation 1s now perhaps the most impo: tant 
forestry problem Different groups of the Australian 
myrtles yield a variety of essential oils, some of which 
have a considerable cornmmeraial value Following the 
address, Prof T G B Osborn, professor of botany 
im the University of Adelaide, was elected president 
for the ensuing session 


Carr T E Jovyes, leader of the British Museum’s 
expedition of archeological exploration 1n. British 
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Honduras, returned to London on May 23 This 
year's expedition, which 1s the fifth 1n succession, left 
England at the end of last January Ten weeks were 
spent in the bush One of the objects of the expedi- 
tion was to retrieve the stone stela from Pusilha, 
containing the longest and most important of known 
Maya inscriptions, which had to be abandoned on the 
return journey last year owmg to difficulties of trans- 
port and weather Two large plazas on a recently 
reported site, thirty miles from the coast on South 
Stann Creek, were explored On the south side of the 
central dividing mound a collapsed staircase was 
found, but the buildings were in a bad state owing 
to the perishable nature of the material, and 16 was 
probably owing to the fnable nature of the surface 
afforded by the granite of which they were made that 
the numerous stele showed no signs of inscription 
On the return journey another site yielded two stone 
coffins made of slate slabs No bones were found in 
these Probably they had perished owing to the damp 
The pottery which had survived was of the con- 
sistency of putty owing to this cause Other finds 
were a finely worked and slender spear-head eighteen 
inches long, an incense burner, jadeite ornaments, 
greenish stone axes, and a stone knife They are 
tentatively dated at about AD 500 According to a 
report in the Times of May 25, the objects found will 
be added to the British Museum, on the understanding 
that some of them will be returned to Belize should 


an archzological museum be established in British 
Honduras 


Tas Report of the National Physical Laboratory 
for the year 1930 1s a quarto volume of nearly 300 
pages, published by the Stationery Office for the 
Department of Scientific and Industrial Research at 
12s 6d net Asin past years, 1t consists of a general 
report of the Executive Committee and of more de- 
tailed reports from the heads of the various depart- 
ments The latter grve sufficient information as to 
the methods in use for the solution of the problems 
in hand, and as to the results which have so far been 
obtamed, to allow the reader to judge for himself the 
importance of the work being done, whether it is of 
the scientific or of the industrial type In most cases 
these reports are provided with illustrations, which 
add much to their interest So far as the routine 
tests of instruments and apparatus are concerned, 
the work for the year does not differ materially in 
quantity from that of the previous two years, except 


that many more radium preparations have been 
“examined 


VARIOUS government departments continue to call 
on the National Physical Laboratory for information 
which involves new experimental work, amongst them 
the Air Ministry in connexion with the R101 disaster, 
and the Home Office with regard to the strength of 
chains A large proportion of the research on scientific 
problems 1s directed by the various research asso- 
ciations which have been formed under the Depart- 
ment of Scientific and Industrial Research or by 
the Research Committees of the Laboratory During 
the year, the Laboratory has lost the services of 
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Lord Rutherford and Sir Thomas Stanton by retire- 
ment, and of Sir Wilham Smith and Mr Campbell 
Swinton by death The new physics building and the 
compressed air tunnel have been completed, and a new 
ship tank 1s in course of construction to meet the 
great demand for tests There 1s a strong feeling on 
the part of the Executive Committee of the Laboratory 
that the demand for work for industry should not be 
allowed to crowd out research of a more fundamental 
character which will extend our knowledge and pro- 
vide a basis for future advances in both pure and 
applied science ! 


THE March issue of the Decumal Educator reproduces 
the section of the Chinese Hconomic Bulletin for Oct 
25, 1930, which deals with the new standards of weights 
and measures adopted by the National Government 
on Feb 6, 1929, for the whole of China The ultimate 
standards are the metre and the kilogram, and, during 
the transition period, the old weights and measures, 
which vary considerably throughout China, are to be 
unified and defined in terms of the metric standards 
The Sheng is in future to be the Shih Sheng of one 
litre, the Ch'ih is to be the Shih Ch'ih, one-third of a 
kilogram ‘The British quart, pound, and yard are 
stated to have the approximate values, a litre, half a 
kilogram, and a metre respectively It ıs noteworthy 
that these approximate values given in the Chinese 
document should be those which the Decimal Associa- 
tion in Brita and the Metre Association in the 
United States advocate for the transition periods in 
those countries 


SIR CHARLES CLOSE, president of the Hampshire Field 
Club and Archeological Society, recently addressed 
the Society on “On the Deadliness of Museums ", 
and if his eritieisms of the provincial museums of 
Great Britain were of the obvious and usual type, his 
suggestions, though not startlingly novel, were based 
on sound common sense If a provincial or local 
museum is to be wholly or primarily an instrument 
of popular education, then the ideal which Sir Charles 
held up to the curator ın his picture of the Neolithic 
Room was admirably concerved He pointed out that 
it remains an ideal unachieved as yet 1n Great Britain, 
though he finds steps towards it in a few museums, 
among which, with due regard to his audience, he 
placed the Cloth Hall at Newbury and the new museum 
at Basingstoke His final suggestion 1s that the care- 
taker (presumably ın such a smaller museum) might 
act as guide, the value of the suggestion depends on 
the caretaker In general, we believe that the defects 
of which Sir Charles complains are due not to lack 
of goodwill or brains ın the curators, but to want of 
means 


Tue Czechoslovak National Research Council, 
which ıs incorporated in the International Research 
Council, and 1s an offshoot of the Czech Academy of 
Sciences, completed the seventh year of 1ts activities 
at a general meeting held in Prague on Mar 21  Suc- 
ceeding Prof F L Syllaba, who died on Dec 30, 1930, 
Prof B Némee was elected president. Dr J. Bašta 
delivered a lecture on “The Spirit of Opposition in 
Screntific Research ", m which he emphasised that 
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the prmerple of opposition 1s a fundamental one both 
in the reactions of matter as well as ın the investa- 
gator’s mind 


Messrs Adam Hilger, Ltd , have issued, under the 
title of “Spectrum Analysis 1n Mineralogy”’, a valuable 
review by Dr A A Fitch of the technique of minera- 
logical spectrum analysis and the results that the 
method has so far yielded The topics dealt with 
include preliminary treatment of the mineral, optical 
apparatus, excitation of the spectrum, spectro- 
Scopie and spectrographic technique, and methods 
of quahtative and quantitative analysis of minerals, 
concentrates, rocks, meteorites, and mineral waters 
Reference 1s also made to X-ray spectrum analysis 
of minerals and to mineral determination by means of 
absorption spectra A long list of examples of the 
elements found in various minerals by spectroscopic 
analysis has been compiled, with references to a 
bibhography of 91 items This alone makes the 
pamphlet indispensable to all workers ın this rapidly 
advancing field of research Scientific workers will be 
grateful to Messrs Hilger for providing them with this 
convenient summary of technical methods and pub- 
lished results, particularly as the latter are scattered 
through a very wide range of periodicals 


THE great advances made in our knowledge of 
the elements in recent years has led to a desire on 
the part of many teachers for modern periodic law 
charts 1n which this new information has been in- 
cluded Mr John Murray, Albemarle Street, W 1, 
has just published such a chart, prepared by Mr 
W H Barnett, of Harrow School, which should meet 
the 1equirements of teachers in schools It com- 
prises four separate charts, one of the Periodic 
Table and Atomic Numbers (after Bohr), one of the 
Periodic Table and Atomic Weights (after Men- 
deléeff), one of the Penodicity of Atomic Volumes 
(after Lothar Meyer), and one of Melting Points and 
Atomic Numbers It will be seen that these new 
charts (which together cover an area of 6 ft by 2 ft 
2 1n ) will serve to illustrate the main features of the 
modern Periodic System and they will be found most 
useful ın senior courses in chemistry The printing 
1s very clear and the charts are free from unneces- 
sary complications The price of the set, unmounted, 
is 5s 6d net, or mounted on linen, 9s 6d The chart 
is also available mounted on linen, varnished, and 
on rollers, for the price of 15s 6d net When the 
great advantage of such a modern set of charts 1s 
kept m mind, these prices must be considered very 
reasonable ‘The diagrams are sufficiently large to be 
suitable for classroom teaching, and their use should 
considerably simplify the teacher’s work 


AT the annual general meeting of the Institute of 
Physies, held on May 19, Lord Rutherford was elected 
president for the year 1931-32 


SIR ARTHUR EDDINGTON, Plumian professor of 
astronomy and experimental philosophy in the 
University of Cambridge, has been elected a foreign 
member of the American Philosophical Society, Phil- 
adelphia 
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A LARGE earthquake was 1ecorded at Kew Observa- 
tory at 2 hr 27 min 0 sec GMT on May 20 Itis 
estimated that the distuibance o1iginated 1200 miles 
away, the epicentre being under the Atlantic about 
300 miles west of Cape St Vincent 


THROUGH the generosity of Lady and Miss Darwin, 
who have founded a Darwm Trust of about £275 a 


! year, augmented by a contribution from the Medical 
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Research Council, a study of the cause of amentia 
(feeble-mindedness) 1s to be undertaken at the Royal 
Eastern Counties Institution for the Mentally Defec- 
tive at Colchester Dr Lionel Penrose has been 
appointed research medical officer, and Miss Newlyn 
social investigator, for this investigation 


AT the annual meeting of the Optical Society held 
on Magy 14, at the Imperial College of Science and 
Technology, the following officers were elected for the 
session 1931-32 President Prof A O Rankine, 
Hon Treasurer Major E O Henna, Hon Secre- 
tares W B Coutts (Business), E T Hanson (Papers), 
Hon lLibrarwan Dr J J Hedges, Editor of Trans- 
actions and Assistant Secretary. Dr J J Hedges 


Pror ABDUL Haurp BEG, Islamia College, Lahore, 
sends us a short description of an experiment on the 
recomposition of white light by the use of a rotating 
mirror  Recomposition by a rotating colour disc 1s 
not very satisfactory, as an impure white or grey 1s 
seen A better method 1s to use a lens, or an oscil- 
lating mirror, to recombine the colours of the spectrum 
of white hight Prof Beg substitutes for an oscillating 
mirror a rotating cube having plane murors on its 
vertical sides, and his device may interest some 
teachers of physics 


IN memory otf 1ts late editor, Prof Eugenio Rignano, 
who died on Feb 9, 1930, Screntza has founded a 
Eugenio Rignano Prize of the value of 10,000 Italian 
lre The prize will be awarded as a result of mter- 
national competition to the author of the best essay on 
“The Evolution of the Notion of Time" The works 
submitted should either be unpubhshed, or published 
smce 1930, and should be sent for examination not 
later than Dec 31,1932 Further information may 
be obtained from the Editor of Screntia, 12, Via A 
De Togni, Milano (116), Italy 


IN a note in NATURE of May 9 (p 714) on the Man- 
chester earth-shake of May 3, ıt was stated, on the 
authority of the local press, that the shock was not 
recorded at the Godlee observatory at Manchester 
We have received a letter from the Rev J P Row- 
land, S J , pointing out that no seismograph has yet 
been installed at this observatory He also gives a 
revised estimate for the time of the initial movement 
recorded at Stonyhurst, namely, 8h 26 m 05s 
(GMT), and the time at the origin as 5 seconds 
earlier The tremors were exceedingly small, the 
amplitude being not more than 6 7 y. 


A USEFUL and well illustrated guide to the larger 
moths of Eastbourne appears as a supplement to 
Trans Eastbourne Nat Hast Photog and Int Soc, 
vol 10 The author, Mr Robert Adkin, has already 
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described the butterflies of the district, and this 
account of the sphmgids, bombycids, noctuids, and 
geometrids forms the second of three instalments 


WE have received from the Zenith Electric Co , of 
Willesden Green, London, N W 2, a copy of 1ts latest 
catalogue of regulating resistances ‘These devices 
are well known in laboratories, and are now often 
used in electrical works The latest sliding type of 
resistance gives very fine adjustment and ıs cheap 
As they are flash-tested at 2000 volts alternating, they 
aie safe to use 1n electrical testing rooms 


APPLICATIONS a1e invited for the following appoint- 
ments on or before the dates mentioned —A pro- 
fesso1 of education ın the University of Bristol—The 
Secretary and Acting Registrar, Univeisity, Bristol 
(June 6) A visiting teacher at the Hackney Technical 
Institute, for mstiuction to junior workers in the 
chemical manufacturing t1ades—The Education Officer 
(T1) County Hall, SE1 (June 6) An assistant 
veteimary mspector under the Surrey County Council 
to carry out duties under the several Acts and Orders 
relating to milk and dairies , diseases of animals , and 
such other veterinary duties as the council may require 
—The Chief Veterinary Officer, County Hall, Kingston- 
upon-Thames (June 8) An assistant marketing 
officer under the Ministry of Agriculture and Fisheries 
—The Secretary, Ministry of Agriculture and Fisheries, 


10 Whitehall Place,S W 1(June 8) A full-time teacher 
of general elementary science and mathematics at the 
Technical College, Wolverton—The Secretary, Tech- 
nical College, Wolverton (June 8) A lecturer in 
physics at the Birmingham Cential Technical College 
—The Principal, Central Technical College, Birming- 
ham (June 12) An assistant lecture: in zoology in 
the University of Bnstol—The Secretary and Acting 
Registrar, University, Bristol (June 13) A library 
assistant at the Univeisity College of North Wales, 
Bangor—The Librarian, University College of North 
Wales, Bangor: (June 13) A Thomas Wall reader in 
comparative education at King’s College, London— 
The Academic Registrar, University of London, 8 W 7 
(June 15) A junior assistant (chemist) under the 
Department of Scientific and Industrial Research— 
The Secretary, Department of Scientific and Indus- 
trial Research, 16 Old Queen Street, S W 1 (June 16). 
Keepers of, respectively, ethnology and geology in 
the Public Museums, Liverpool—The Town Clerk, 
Municipal Buildings, Dale Street, Liverpool (June 19). 
A Clothworkers’ scholar in the University of Leeds 
for research in the physical properties of wool and 
othei fibres—The Clerk to the Senate, University, 
Leeds A graduate assistant master for engineering 
science and cognate subjects at the Cambridge and 
County School of Arts, Crafts, and Technology—The 
Education Secietary, County Hall, Cambridge 


Our Astronomical Column. 


The Light-Variation of Eros — Astı Nach 5784 
contains two papers on this subject S Taffara, of 
Catania Observatory, discusses the period, finding the 
value 0 109796 day, which agrees exactly with that 
announced by L Jacchia, of Bologna Most observers 
take this value as the half-period, considering that 
the complete cycle contains two slightly dissumuar 
waves The elongation observed at Johannesburg 
was stated to travel round in the double period 
5h 16m 

The other paper 1s from Uccle Observatory, by 
E Delporte and P Bourgeois They determined the 
magnitude photographieally, both by ordinary plates 
and by plates with a maximum of sensitiveness þe- 
tween wave-length 5200 and 5800 With the latter 
plates a yellow screen was employed, stopping all 
hght of wave-length less than 4860 ‘The curves 
obtained by the two methods are very nearly parallel 
to each other The distance between them indicates 
a colour index of 0 77 mag The colour has some 
mfluence on the parallax investigation, owing to 
differential atmospheric refraction One advance m 
the present parallax campaign over that of 1900-1 
is that on this occasion the spectral types of the 
comparison stars have been determined, so that it 
will be possible to make allowance for differential 
refraction, or at least to exclude stars of type differing 
much from that of Eros 


Absolute Magnitudes of K-type stars —A method 
was recently devised by Stromberg for determming 
statistically the distribution of absolute magnitudes 
ın a group of stars The requisite data are proper 
motions and radial velocities, or derived functions of 
these quantities, from which accurate values of the 
frequencies of different-absolute magnitudes in the 
group can be determined Some interesting results 
have now been obtamed by the author m applying 
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his method, to K-type stars (Astrophysical Journal, 
vol 73,p 40) Amongst types KO to K2, four dıs- 
tinct maxima appear 1n the frequency curve at absolute 
magnitudes —2 5, +0 3,+2 7, and +6 1, the largest 
number (78 3 per cent) bemg of absolute magnitude 
+03 It thus appears to be necessary to subdivide 
the giants nto three groups of mean absolute magni- 
tudes equal to the first three maxima, and the de- 
signations of bright, normal, and famt giants have 
been provisionally applied to these groups For stars 
of types K3 to K9 only three maxima appear, corre- 
sponding to super giants, normal giants, and dwarfs 
at absolute magnitudes -4 5, -0 1, +6 7 respect- 
ively 


New Catalogue of Comets —Mr I Yamamoto has 
just published & new catalogue of comets 1n the eurrent 
Handbook of Kwasan Observatory Most of the book 
1S In Japanese, but the catalogue ıs m Enghsh It 
reproduces the orbits given in Galle’s ‘‘ Cometen- 
Bahnen ", with the addition of those that have since 
been published, extending up to the end of the year 
1930, so that ıt ıs quite up to date The elements are 
given to the third decimal of a degree, which 1s near 
enough for most purposes There 1s a useful separate 
table of the comets of short period, with the approxi- 
mate date of their next apparition, and a list of the 
returns at which they were observed There are a few 
errata Some proper names are misspelt Skjellerup's 
comet of 1927 1s wrongly identified with De Vico’s of 
1846 Yamasaki’s name ıs given, instead of that of 
Forbes, as the discoverer of 1928 IV However, there 
are probably no catalogues of the kind that are quite 
free from mistakes The book contams some other 
tables in English They mcelude elements of satellites 
and the more mteresting minor planets, and a table 
for converting RA and dechnation mto galactic 
longitude and latitude 
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Research Items. 


A Saxon Sword from Wales —Mr C E Vulhamy 
describes in Man for May the discovery of a bronze 
ring and sword in a hut-circle in the parish of Llowes 
in Radnorshire The wall of the hut 1s marked by a 
low bank of turf and stones The intertor 1s filled 
with sandstone blocks of moderate size, probably 
fallen fromtheroof A hnmg of massive blocks seems to 
have served as a revetment of the mside of the walls 
A trench across the enclosure from east to west revealed 
the floor at a depth of eighteen inches to two feet 
A small fimti knife broken m two pieces and damaged 
- by fire, and two pieces of burnt flint, were found A 
surprising find was a small, thick, bronze rng, 14 in 
in diameter, in debris above the floor in the western 
sector This was followed by the discovery of an iron 
sword, broken ın two and thickly covered with yellow 
rust It was lymg on the collapsed material of the 
wall The blade of the sword was badly corroded and 
the pomt was mssmg, but it is undoubtedly Saxon 
and, 1$ may be assumed, belongs to the pagan period, 
dating at about A D 400-500 The tang and shoulders 
correspond with datable Saxon swords of about that 
tme A La Tène date seems improbable, but ım the 
absence of the pommel exact dating 1s impossible 
The length of the sword from tang to pomt was 
probably about thirty-four mehes It ıs interesting 
to note that the find was made fourteen or fifteen 
mules from Offa’s Dyke and eight or nine miles south 
of Garth Maelwys, where the Welsh are supposed to 
have defeated the Mercians in 723 A Saxon dagger 
and spear ferrule have been recorded from one of the 
Worlebury hut-circles near Weston-super-Mare 


Important Foods of Wild Ducks —North Dakota 1s 
a recognised and favourite resort foi wild ducks, and 
as a consequence js much visited by sportsmen Its 
selection by the birds ıs due to its maze of lakes, 
sloughs, and ponds, well stocked with suitable food 
and having plenty of cover To determine the relative 
values, and the possibilities of the improvement of 
the marsh and aquatic areas as feeding grounds for 
the birds, a survey of the vegetation of about five 
hundied lakes was made by the late Douglas C Mab- 
bott and Franklin P Metcalf ın 1917 ( T'echmcal Bull 
No 221, US Dept Agrie, March 1931) Although 
the full list of the plants mhabitmg the lakes includes 
the names of about 350 species, the important food- 
plants for ducks are comprised m some 13 species 
Of these, the most abundant is sago pondweed 
(Potamogeton pectinatus), found both m fresh and 
alkahne-sahne lakes, and supplying food in the form 
of abundant undergiound tubers as well as seeds 
Next m importance come wigeon grass (Ruppia 
maritema) and bayonet grass (Scupus paludosus), 
while the other most useful contributors to the 
diet include other species of these genera, as 
well as species of Sagittana, Lemna, Polygonum, 
Ceratophyllum, and Chara It ıs noteworthy that 
almost all the lakes contam at least a small quantity 
of alkah 


Rabbits and Butterflies —In a short article ım the 
Vasculum (May 1931, p 68), Prof Heslop Harrison 
directs attention to a curious dependence of the num- 
bers of small copper butterflies upon the numbers 
of 1abbits in certam districts The small coppers 
depend for food upon the sorrels (Rumew acetosa and 
R acetosella) The latter favours disturbed soils, ıt 
13 the first invader to appear when whims and heather 
have been burnt, similarly it ss the plant which 
thrives best among the scrapings and burrows of 
rabbits Were the rabbits to disappear in certam 
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places which the author names, the vegetation would 
close up, sheep's sorrel would disappear, and the small 
copper would follow suit It is a series of Imks in a 
Nature cham, ‘small coppers ’—sorrel—rabbits, and 
Prof Harrison might have added that we owe our 
rabbits to the Normans, so that the numbers of 
‘small coppers ` m the British Isles may be said to 
depend to some extent upon the No1man Conquest ! 


Japanese Macrura —Dr Zu Yokoya describes the 
Macrura of Mutsu Bay im the “ Report of the Bio- 
logical Survey of Mutsu Bay, 16 " (Scrence Reports, 
Tóhoku Imperial Unrversity, 5,3, 1930 Contmbu- 
tion No 55 from the Marme Biological Station, 
Asamushi, Aomori-Ken) Thirteen genera and twenty- 
three species are represented, one genus and four or 
five species being new Our knowledge of the geo- 
graphical distribution 1s greatly extended, especially 
of certain southern forms which are now found to live 
in Mutsu Bay Penwus japonicus 1s one of these 
The new genus Paraspwontocaris 1s closely allied to 
Sprrontocaris, but differs in its pecularly shaped, 
laterally compressed rostrum projecting obliquely 
downwards with a rib on each side and small teeth on 
the upper margin, in the paired carinations of the 
first and fifth abdominal segments, and ın the branch- 
1al formula ‘This new genus ıs created for the species 
Parasptrontocarys Kishinouyer 


Furunculosis of Salmon —In two recent papers, a 
definite advance has been made in the problem of 
eradication of furunculosis from our salmon and trout 
fisheries First, a test has been found whereby 
Bacillus salmonicida can be identified for certain , and 
secondly, a method for the external disinfection of 
salmon and trout ova has been successfully tested 
Isobel Blake (I J EF Wilhamson) and Eleanor J M 
Anderson (Fesherves, Scotland, Salmon Fash , 1930, No 
1) by the bacteriological test known as the comple- 
meni-fixation reaction have shown that B salmomeida 
is a serologically homogeneous species Many strains 
of other organisms isolated from fish and from 
fresh water gave consistently negative results The 
general test was modified ın that the 1mmune serum 
was heated at 65? C for half an hour and the comple- 
ment was treated with charcoal ‘The first-named 
author has shown that acriflavine is a suitable agent 
for disinfecting ova which can carry the furunculosis 
bacuh ( Fisheries, Scotland, Salmon Fish , 1930, No 2) 
The bacilli are only present on the outer surface of 
the eggs and acnflavine m a dilution of 1 m 2000 
effectively kills the bacilli without causing injury to 
the eggs, which should be subjected to the treatment 
for 20-30 mmutes A method 1s given for the practical 
application of acriflavine to eggs at a hatchery on a 
commercial scale 


New Strains of Welsh Oats-—The Welsh Plant 
Breeding Station at Aberystwyth 1s not able to 
undertake the growing of new varieties of cereals on 
a large scale so that they may be distributed to meet 
a general farmmg demand ‘The Station 1s, however, 
selecting a number of pure lines from some of the 
commonest Welsh strains and breeding them on 
sufficiently to enable a comparison of growth habit 
and yield and behaviour from season to season Jt 1s 
then prepared to bulk the produce of selected pure 
lines to an extent sufficient to allow a limtted dıs- 
tribution to Welsh growers If the new line behaves 
well ın ordinary farming practice, then the seed supply 
may be increased through the farm-grown crop Two , 
cultivated oat varieties, commonly grown m Wales, 
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Ceirch Llwyd (Avena Strigosa) and Cerch-du-Bach 
(A satwa), especially the former, proved to be far 
from uniform when tested at the Station A number 
of pure hnes were therefore grown from selected heads, 
and from these, after rigorous ehmmation, a few have 
been chosen and grown, as on behaviour and yield 
they showed better performance than the aggregate 
The work done m selecting these hmes and their 
characters 1s described ın leaflet S 2 from the Station 
(1931), by E. T Jones Supplies of seed will be 
available for growers for planting in 1932 


Interspecific Plant Hybrids and Backcrosses —The 
first part of a paper on this subject by E Warren 
(Annals of the Natal Museum, vol 6, part 3) deals 
with the selfed hybrid generation of Vemdrum and 
Arctotis and the two backerosses, and a comparison 18 
made of their characters with the corresponding ones 
in the hybrid and m the two parents In the second 
part certam aloe hybrids are discussed The hybrids 
and backciosses are described m connexion with a 
statistical treatment of a series of characters, the dis- 
tributions of the variable in the different generations 
bemg given m comparative tables , and by means of 
certain ratios a comparison, on a numerical basis, 1s 
made of the general facies of the different generations of 
theerossesand backcrosses The daisy hybrid exhibited 
greater sterility to selfing than to backcrossing, and 
the plants of the hybrid x hybrid generation were so 
sterile that no achenes capable of germination were 
obtamed by selfing The aloe hybrids were exceed- 
ingly sterile to selfing, and no good seeds were obtained, 
but backcrossmg was comparatively easy This fact 
ıs significant m relation to the taxonomy of aloes 
where hybridisation readily occurs 1n Nature, and there 
must be a considerable mixture of species m the 
population of aloes of many districts where various 
species are growing together 


Ice in the Arctic Sea —The Damsh Meteorological 
Institute has issued its report on “The State of the 
Ice m the Arctic Seas, 1930" In European Arctic 
waters there was extraordinarily little 1ce In the 
Barents Sea and around Spitsbergen open water was 
more extensive than ın any other year during this 
century So early as February, the ice edge m the 
Barents Sea was m the normal position of May and 
June, and by August 1t was lying north of the western 
islands of Franz Josef Land instead of some three 
degrees to the south Bear Island was free from 1¢e 
by Apri, and remamed free throughout the summer 
From the autumn of 1929 until April 1930, the whole 
west coast of Spitsbergen was clear of ice After a 
little 1ce m May and June, the coast was agam. Com- 
pletely clear, and ın July and August, the ice edge lay 
m lat 81°N  Durmg August the entire archipelago 
was free from ice, and there was practically no 1ce 
between Spitsbergen and Franz Josef Land The 
Kara Sea was clear enough to be navigable in August 
and September On the east coast of Greenland 
the 1ce was fairly abundant until the autumn, when 
parts of the coast were easily accessible Iceland was 
almost ice-free throughout the year In Davis 
Strait thé amount of ice was below the normal 
Hudson Strait and Bay were clear of 1ce in July and 
August In contrast with these comparatively ice- 
free coasts, Alaska and eastern Siberia had the pack 
ice up to their coasts for most of July and August 
In fact, the polar ice would appear to have been 
driven against these coasts rather than out into the 
Barents and Greenland Seas 


X-Rays without Tubes —In the March issue of the 
Journal de Physique, M G Reboul, of the Physics 
‘Laboratory, Montpellier, gives an account of the 
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methods which have been developed in that labora- a 


tory for the production of X-rays by driving electric 
currents through solids of high electrical resistivities 
by high electrical pressures In cases in which a 
large proportion of the fall of potential occurs ım the 
material either at the anode or at the cathode, that 
portion of the material 1s found to emit soft X-rays 
of the order of 10-9 em , which become harder as the 
potential fall increases. The electrode at which there 
1s a large fall of-potentaal, 1s given a grid form so as not 
to mterfere with the emission of the radiation The 
material 1s used ım the form of rods, about 9 em long 
and 3 em diameter, surrounded by ebonite, with an 
arrangement for pressing the electrodes against the 
ends of the rod by means of an ebonite screw Mag- 
nesia, yellow oxide of mercury, alum, and other 
matenals have been used with differences of potential 
up to 30,000 volts, and X-ray photographs of the usual 
type obtained 


Spectra of Beryllium —A paper by F Paschen and 
P G Kruger m the Annalen der Physik (vol 8, p 
1005), on the spectra of beryllium (Be I and Be IL), 
closes an umportant gap in our knowledge of the pro- 
perties of the lightest elements ‘These spectra are 
difficult to produce, for technical reasons, and had 
previously been described only mcompletely, but Prof 
Paschen has now been able to obtain good sources 
both in ares and glow-discharge tubes The spectra 
have the structure which would be anticipated, but 1t 
is remarkable that a number of hnes appear in the 
spectrum of the neutral atom, which show that two of 
the electrons can be excited srmultaneously , part of the 
spectrum of the solar corona has been attributed re- 
cently to a somewhat sumilar excitation of helium In 
this case, 15 1s found that the new lines are most pro- 
muinent ın the presence of some bands which have been 
tentatively ascribed to the molecule Be,, and it 1s sug- 
gested that their production 1s connected with chem1- 
cal action mvolving these or other molecules ‘The 
ionisation potential of the normal beryllium atom 1s 
9 281 volts, and the 10n1sation potential of 1ts meta 
stable 3P, state, 6 5675 volts 


Phosphorus and Antimony Pentachlorides —Since 
it 18 impossible to represent the central atom in the 
molecules PCl, and SbCl, as surrounded by eght 
electrons if the five chlorine atoms are attached by 
ordinary co-valent lmks each corresponding with a 
pair of electrons, polar formule such as SbCI,*CL, or 
formule in which two of the chlorine atoms are held 
by single electron lmks, have been suggested — Simons 
and Jessop, in the April number of the Journal of the 
American Chemical Society, describe experiments 
on the dielectric properties of these two compounds 
which show that their molecules possess a zero or 
very small dipole moment ‘This mdicates a sym- 
metrical structure and 1s m favour of five co-valent 
linkings, with a ten-electron shell around the central 
atom An arrangement with three electron pairs na 
plane and two single electron bonds at mght angles 
to this plane 1s regarded as improbable, since anti- 
mony pentachloride 1s diamagnetic, and ıt 1s diffictilt 
to see how two unpaired electrons on opposite sides 
of the central atom could give rise to a mutual 
neutralisation of magnetic fields An interesting 
result was that the dielectric constant of hquid 
phosphorus pentachloride was smaller than that of 
the sohd It 1s considered possible that the crystal 
forces distort the molecule and inerease the polarisa- 
tion The hquid has a lower conductivity than the 
erystalhne material This result 1s interpreted as 
throwing doubt on the method of finding the polarisa- 
tion of a substance by making use of the dielectric 
constant of the solid material 
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Whipsnade Zoological Park. 


THE new estate of the Zoological Society of London 
at Whipsnade was shown to the Press on May 21. 
There was a private view for fellows of the Society on 
the followmg day, and on Saturday, May 23, 1t was 
opened to members of the public, who in future will 
each day, meluding Sundays, be admitted on pay- 
ment of one shilling, from 10 o’clock in the morning 
until ‘hghting-up time’ 


—. The Zoological Park, as it 1s called, considered 


-p 


merely as a place of resort m which to spend some of 
one's leisure, 1s most attractive, and from 1t there 1s 
a magnificent view over some eighty miles of country, 
rvalhng that from the Malvern Hulls 
five hundred acres consists of downs and woodland, 
and it 1s very pleasant to think that so large a rural 
area is to be kept as a beauty spot 

The charm of the Engl:sh landscape depends largely 
upon 1ts vegetation, and the special Act of Parhament, 
which allows a charge for admission to be made 
on Sundays, forbids the picking of wildflowers, the 
damaging of trees and shrubs, and the throwmg down 
of htter ‘‘Blue-bell Wood", where there is no bush 
undergrowth, is at the time of wiiting a magnificent 
sheet of colour, broken only by the trunks of the trees, 
and there are bluebells too in the Bird Sanctuary, 
into which the interesting and rare plants of the 
neighbourhood, which are disappearing elsewhere, will 
be introduced — Wild birds are protected, and those 
which buid in holes encouraged, by the provision of 
nesting boxes No birds, other than those usually 
found in the sanctuaries near London, have as yet 
been recorded as breeding there In the enclosure are 
a few tiny antelopes (Reeves’ muntjac) and numerous 
peafowl The writer here saw several nests of Am- 
herst’s pheasant, on which the hens were sitting, and 
the empty egg-shells of an Impeyan pheasant which 
had successfully hatched ont her young Perhaps the 
most interesting occupants are the brush turkeys, 
which 1t is hoped will build then mounds and leave 
their eggs to be hatched by the heat of fermentation, 
as has happened in the Gardens at Regent’s Park 

In the disposal of the animals generally, advantage 
has been very skilfully taken of the conformation of 
the ground and what is growing upon 1t Wolves are 
rearing their young m a dense wood of conifers, which 
makes an excellent setting for them The more 
scattered trees and bushes make an appropriate home 
for graceful Indian deer In a more open space ad- 
jacent, and looked down upon from a causeway, 18 a 
good collection of bears 

A herd of American bison has been given a large 
piece of the side of a down, and little dells elsewhere 
have been fenced round for marmots, wood-chucks, 
and wombats It 1s intended to isolate a tableland 
of grass-covered chalk to form a home for hons, and 
a good begmning has been made with the work. 
‘Wallaby Wood”, consisting of deciduous trees, has 
as its name implies, been dedicated to the kangaroos 
No attempt has been made to provide houses through 
which the pubhe can walk for any of the animals 
mentioned, but shelters have been constructed mto 
which the creatures can retire, and which can, 1f neces- 
sary, be warmed in winter by electric radiators 

The orchards, meadows, and the farm-land have 
been made mto grass enclosures for the cranes and 
crested screamers, the wild horses, asses, and zebras, 
the camels and llamas, as well as the ostriches, emus, 
and rheas The area of several of them 1s ten acres 
or more, and there 1s one of thirty acres, 1n which 1t 1s 
hoped that there will ultumately be seen a panorama 
of the large mammals of Africa 
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In the Home Paddocks are English ‘wild white 
cattle’ of the Chartley stram, and among the herd 1s a 
black calf, which points to an occasional crossing 1n 
the past with some domesticated breed There are 
also red deer, including an albino sport, and, near- 
by, some hon cubs bred im the Society's Gardens at 
Regent’s Park ` 

The giving of considerable space to animals, the 
providing of them with surroundings (and m some 
cases, food) which approximate to those which they 
would enjoy in Nature, may be looked upon as mere 


' common sense, seeing that therr health should benefit 
Much of the | 


and that they should look better and live longer, for 
many are costly and difficult, 1f not, nowadays, almost 
impossible, to replace There are, however, other im- 
portant aspects of the matter It 1s allowed that 
people in Great Britain, at any rate, are gradually be- 
coming more considerate towards animals Possibly 
the acceptance of the theory of evolution has helped 
to create a fellow-feeling, and there are now many 
whose sense of justice 1s strongly developed who, 
when they see a wild creature cooped up in a cage or 
living m a sty unable to roam about and fulfil its 
functions, cannot help compaiing 16 with a felon m- 
prisoned for lıfe for some crime against society, and 
consider the animal to be suffermg punishment which 
1s undeserved and quite unwairanted 

These, and indeed every lover of animals, will wel- 
come the new Zoological Park as a great advance, for 
here the animals can be given opportunities to produce 
their young, and this leads to further business and 
scientific considerations Many animals, as has al- 
ready been mentioned, are of considerable value, and 
this 1s especially the case where their export from 
their native country has been prohibited ‘The rearing 
of these and their subsequent sale or exchange may 
well help to maintain and improve the Zoological 
Park, for1t 1s intended that any profits from ıt shall be 
usedforits betterment Then there are, unfortunately, 
animals which are dying out, and it may be that the 
only way to keep them from extinction will be to breed 
them ın captivity 

Visitors to the Park should :emember that :t 1s only 
in its initial stage, and that a great deal of money had 
to be spent on making roads, although the Ministry of 
Labour supphed a hundred men from distressed areas 
and paid three-quarters of then wages 

There are at present but few ponds, though con- 
sidering the accommodation there ts a good series of 
swans and geese and duck, with some famingoes It 
is, however, part of the plan, when funds allow, to 
make at least one large lake 

The Park should be a great help to the Gardens at 
Regent's Park Animals which need a change of food 
and air can be taken there to recuperate, and any that 
1t is desired to keep but not at the moment to exhibit 
in London can also be sent into the country It may 
not perhaps be too much to expect that those which 
remain in the Gardens will get a httle more room as 
time goes on 

The moving spirit in the whole scheme has, of 
course, been Sir Peter Chalmers Mitchell, and he 1s to 
be eongiatulated upon his achievement This should 
also gladden the hearts of those whose efforts to im- 
prove the conditions at Regent’s Park, years ago, 
resulted in his appointment as secretary to the 
Society Dr G M Vevers, the Superintendent of the 
Zoological Gardens, has been staying at Whipsnade 
for some time, but the resident superintendent 1s 
Capt W P Beal 

To follow the boundary of the estate on foot would 
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mean a walk of eight miles, and the Zoological Society 
has introduced a service of motor omnibuses of its 
own, inside the Park ‘The old farmhouse and its out- 
buildings have been made into excellent luncheon and 
tea rooms, but places have been set apart where 
visitors may picnic and enjoy the view, while refresh- 
ment kiosks have also been provided 

It 1s understood that motor omnibuses will bring 
visitors from Luton and Dunstable (which can be 
reached by train from London) and from the large 
towns within a convenient distance of the Park 

WILFRED Mark WEBB 


The Newfoundland Earthquake of 
Nov. 18, 1929. 
TAS Eastern Section of the Seismological Society 
of America (US Coast and Geodetic Survey, 

Washington, DC) has issued two papers, by Dr 
Arthur Keith and by Messrs E A Hodgson and W 
W Doxsee, read at the 1930 meeting, at Washington, 
DC, on the earthquake which broke twelve of the 
submarine cables to the south of Newfoundland on 
Nov 18, 1929 

The preliminary position of the cable fractures was 
marked ın a map published ın NATURE, Dec 21, 1929, 
and in an accompanying communication Prof J W 
Gregory explained the earthquake as due to the sub- 
sidence of a strip of the sea floor, probably about 400 
miles long, in continuation of Cabot Strait This view 
is fully supported by the new papeis The violence of 
the earthquake may be appreciated from Dr Keith's 
remark that it was of the same order of magnitude 
as the disastrous Chailestown earthquake of 1885 
He concludes ' that all the evidence ıs in harmony 
with the theory that parallel faults produced the 
Cabot trench in the past, the Giand Banks Earth- 
quake in the present, and munoi breaks lke that of 
Sherbrooke as aftershocks" He also quotes a report 
by Thos S8 Woods attributing the boundary of the 
continental shelf in that region to faulting 

The paper by Messrs Hodgson and Doxsee gives a 
useful collection of data as to the records of the earth- 
quake, which was felt at all the chief observatories 
of the world The authors determine the epicentre 
as at lat 44° 5’ N and long 55° W , and the time there 
at 20h 31m 55s GM T They conclude that ‘the 
evidence strongly supports the hypothesis of a down- 
dropped section of ocean floor bounded by two fault 
planes roughly parallel to the axis of Cabot Strait 
as defined by the 100-fathom contour, and extending 
from 45° N to about 39° N asa prolongation of that 
strait, the northern end being the more seriously 
displaced" The subsidence they suggest was about 
25 feet 

Messrs Hodgson and Doxsee (p 76) give a list 
of the times of the earthquake at 32 observatories 
The time records are of interest 1n connexion with the 
view that the floor of the Atlantic 1s of different 
material from that under the continents The 
eaithquake records include those at Budapest, 
5567 km to the east, and at Berkeley in San Fran- 
cisco, 5600 km a little south of west Budapest 1s 
33 km nearer the epicentre than Berkeley, ıt re- 
corded the P waves 6 seconds earher and the S 
waves 7 seconds earlier As the P waves travelled 
to Budapest ın 9 min 1 sec and to Berkeley in 9 min 
7 sec , the rates of transmission under North America 
and under the Atlantic were piactically equal—the 
rate to Budapest being 10 29 km pei sec, and that 
to Berkeley 10 24 km pei sec The rates were to 
Munich, distance 5000 km, 99 km per sec, to 
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4700 km , 10 km per sec , and to Balboa, 4506 km , 
to which the direct route would have been across the 
deeper part of the North Atlantic basin, only 9 18 km 
per sec , instead of the acceleration that would be ex- 

ected 1f that ocean floor were underlain by sima at 
a shght depth 





University and Educational Intelligence. 


CAMBRIDGE —The Appointments Committee of the 
Faculty of Economics and Politics has appointed 
C G Clark to be University lecturer in statistics 

The Appointments Committee of the Faculty of 
Biology ‘A’ has appointed Dr O M B Bulman to 
be University demonstrator in geology 

Mi John Hilton, Assistant Secretary to the Ministiy 
of Labour, has been elected to the recently founded 
Montague Burton professoiship of industrial relations 

The Buildings Syndicate has issued a report to the 
University on a site for the Royal Society Mond 
Laboratory and on accommodation foi the future 
development of the physical sciences It recommends 
that the sites of the present engineeimg workshops 
and the University power station be assigned for new 
buildings to contain the Royal Society Mond Labora- 
tory, the reconstructed power station, and new work- 
shops for the Cavendish laboratory, and that the 
drawing office and adjoming 100ms to be vacated by 
the Department of Engineering be assigned to the 
Department of Physics 


DurHAM —At a meeting of Convocation on May 20, 
Lord Londonderry was installed as Chancellor of the 
Univeisity, ın succession to the late Duke of North- 
umberland 


Lonpon —New members of the Senate elected by 
Convocation include—Mayjor A G Church, M P , and 
Prof William Wilson (science), ın place of Prof F G 
Donnan and Sir Philip Magnus, who have retired 
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Those reappointed by Convocation and the Faculties ' 


include—Sir Ernest Giaham-Little, M P (medicine), 
Mr Roger Smith (engineering), and Piof A L 
Bowley (economics) 

Dı: € H Lander, since 1923 Director of Fuel Re- 
search, has been appointed professor of engineering 
(Imperial College—City and Guilds College) as from 
Sept 1, 1981 Dr E L Kennaway, since 1921 
chemical pathologist at the Cancer Hospital, has been 
appointed professor of expe1imental pathology (Cancer 
Hospital—F ree) as from May 1, 1931 





Ir 1s announced by the Cape Town correspondent 
of the Tames that, on May 19, the University of Cape 
Town conferred the honorary degree of D Se on 
General Smuts, in 1ecognition of his scientific achieve- 
ments, and with special reference to his election as pre- 
sident of the 1931 meeting of the British Association 


THE Rockefeller medical fellowships for the aca- 
demie year 1931—1932 will shortly be awarded by the 
Medical Research Council, and applications should be 
lodged with the Council not later than June 1 Fellow- 
ships are awarded by the Council, 1n accordance with 
the desire of the Rockefeller Foundation, to graduates 
who have had some training ın research work in the 
primary sciences of medicine or in clinical medicine 
or surgery, and are hkely to profit by a period of work 
at a university in the United States before taking up 
positions for higher teaching or research 1n the British 
Isles In special circumstances, the fellowships may 
be tenable at centres of research not m Ameca 
Full particulars are obtainable from the Secretary, 
Medical Research Council, 38 Old Queen Street, West- 


Strasbourg, 4589 km, 9 3 km -per see , to Barcelona, | minste,, SW 1 
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Bırthdays and Research Centres. 


May 31, 1845 —Col R E CROMPTON, formerly presi- 
dent of the Institution of Electrical Engineers 


As I was born m the country eighty-six years ago, 
m that part of the Vale of Mowbray in Yorkshire 
where farming 1s at its best, although I have devoted 
most of my hfe to such subjects as mechanical haulage 
and the supply of electricity to town users and to the 
greatly mereasmg industrial districts of England, I 
have, during the last few years, become more and 


“more impressed by the far greater importance of 


solving the problem of mcreasmg the food production 
of our farmlands and gardens, by the use of electrical 
power We now are all working on the somewhat 
difficult problem of the distribution of electrical energy 
at such a low cost that we should be able to persuade 
our farmers to substitute electrical trenching and 
aerification of the soil for the old-time ploughing , and 
we hope that in the not very distant future we may 
perfect the processes of obtaining nitrrfied products, 
such as nitrate of lime, direct from the nitrogen of the 
atmosphere, and at points close to where we desire to 
supply it to our fields, by utilising the electrical supply 
on the spot, 1nstead of our farmers having to purchase 
the synthetic products at high cost I, for one, believe 
1t possible that by such means we shall persuade our 
farmers to increase the area of arable land, and pro- 
duce from 1t crops almost, if nov quite, equal to those 
now produced by our market gardeners, largely by 
manual labour 


June 1, 1866 —Dr Cumas B Davenport,.director of 
the Department of Geneties, Carnegie Institution 
of Washmgton 


Since the study of heredity 1s really that of the m- 
ternal control of development, studies on heredity in 
man, particularly on stature and body build, may 
usefully be concerned with the way mdividual children, 
of known families and races, grow, and especially with 
the changes m endocrine activity and other physio- 
logical factors that are associated with such growth 
I am, accordingly, following m individual children, 
during a span of years, their physical, physiological, 
and mental changes, to learn how they are interrelated 


June 2, 1866 —Sir LEONARD E Hirr,F R$ , honorary 
director of research at the London Light and 
Electrical Clinic 


Two years ago, working in co-operation with Mr 
R H Davis, of Siebe Gorman, Ltd , I was able to 
show, with the help of the Admiralty, that ıt 1s possible 
for divers to go to depths of 300 ft m the ordinary 
diving diess The necessary decompression period can 
be greatly shortened by the breathing of oxygen in a 
submersible decompression chamber designed by Mr 
R H Davis, and used from a depth of 70 feet up- 
wards by the ascending diver The chief investigation 
I have been engaged on is assisting the Admiralty 
Diving Committee in working out, on animals, safe 
times for decompression, so using oxygen, for divers 
working up to thirty minutes on the bottom at 300 ft 

I am also engaged 1n research on the penetration of 
the skin by infra-red, visible and ultra-violet rays, and 
the action of irradiation on the body ın health and 
disease 


June 3, 1853 —Sir W M FrrxpERS PETRIE, FRS, 
professor of Egyptology in the University of 
London 


The development of man’s abilities and ideas has 
appeared to me the most interesting subject of research 
during the last fifty-five years At present I am 
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engaged ın excavating one of the largest cities of the 
bronze age and the continuity mto the Neolithic 
period As it 1s useless to make collections if no 
place is provided for them, 1t 1s to be hoped that the 
scheme for a study-series of development 1n the great 
eivihsations will be carried out m the new buildings 
of the University of London 


Societies and Academies. 


LONDON 


Royal Anthropological Institute, April 28 —A 
Leslie Armstrong Excavations m the Pin Hole cave, 
Cresswell, Derbyshire The Pin Hole excavations 
have been ın progress since 1924 By a fortunate 
circumstance, this cave appears to be the only one 
of the Cresswell series which held the full story of the 
occupation of the ravine m Paleolithic times, and ıb 
was the only cave left practically mtact by earher 
excavators Two layers of cave earth exist, an upper 
level ranging ın time from Upper Aurignacian to a 
phase which 1s contemporary with the Magdalenian 
of France This has yielded an important series of 
tools in flint, which reveal the gradual development 
of the upper Paleolithic industries of Britain, and 
also two examples of early art, one of which ıs the 
engraved outline, on bone, of a masked male figure 
The lower cave earth ıs m three zones, ın each of 
which early Mousterian tools are found and definite 
evidence of the cave'soccupation by man This lower 
level has also provided valuable evidence relative to 
fluctuations of climate durmg the last great ice age 
of Britain Many animal remains were found 


Society of Public Analysts, May 6 —E J Guild 
Demonstration of a new development in filter paper. 
The paper contains at least 99 per cent of alpha- 
cellulose, with about 0 04 per cent of ash It 1s very 
strong when wet and offers great resistance to alkaline 
solution, such as caustic soda, ete It ıs suitable for 
the 1apid filtration on a large scale of coarse or 
gelatinous substances, and also for all but the most 
delicate analytical work —A J Amos and D W. 
Kent-Jones The ‘rope’ spore content of flom and 
its significance Far less importance must be attached 
to: the rope spore content than to the technique 
adopted in the bakery as a factor in the production 
of ropy bread ‘The conditions tending to aggravate 
rope trouble in bread have been separately investi- 
gated —W R Schoeller and H W Webb The 
separation of tin from tantalum and niobium For 
the separation of small amounts of tin from much 
earth acid, Guiles’s process (fusion with potassium 
carbonate, solution 1n citric acid, precipitation of tin 
as sulphide) ıs not suitable for earth-acid mmerals. 
Schoeller and Powell's process (fusion with bisulphate, 
solution in tartaric acid, treatment with hydrogen 
sulphide, collection of insoluble residue and sulphide 
precipitate) is serviceable—N L Allport A new 
method for detecting decomposition products in 
ansesthetic chloroform The decomposition of medi- 
cumal chloroform, resulting m phosgene formation, 
leads to the presence of free hydrochloric acid due to 
action on the alcohol which 1s added as a preservative 
A new test capable of detecting one part of free hydro- 
chlorie acid ın a million parts of chloroform ıs based 
upon the condensation of resorcinol and vanillin by 
the free hydrochloric acid, with the formation of a 
red acidic dye By subsequent treatment with alkali, 
a pink aqueous layer is obtained, the intensity of the 
coloration varying with the quantity of impurity 
present —] N Rakshit Contaminations in morphine 
deposited in the British Pharmacopceia process for 
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the analysis of opium The morphine obtained ın the 
determination of the alkaloid by the BP process 
contains 5-6 per cent of other alkaloids consisting 
principally of codeine A modified method ıs described 
in which a lme solution of the opium ıs extracted 
with benzene prior to precipitation with ammonium 
chloride This yields a much purer morphine than 
the original process 


LEEDS 


Philosophical and Literary Society, Mar 3 —R 
Whiddington and J E Roberts An accurate ex 
perimental determination of excitation energy by 
electron impact in helium The following values with 
their probable error m volts were obtamed, and a 
comparison 1s made with the values calculated from 
spectroscopic data 


Experimenta! Calculated Origin 

21 2440 03 2] 12 118, -21P, 
23 19.1 0 04 22 98 ] 18, -31P, 
23 842 0 10 23 63 118, -41P, 


The observed values are all a httle greater than the 
caleulated ones, but by an amount more than the 
probable expermmental error —E C Pollard Atomic 
disintegration without capture of the projectile A 
discussion of energy and momentum relations 1s given 
for a process of atomic disintegration without capture 
of the alpha particle, and a simple picture of the de- 
tailed occurrence 1s put forward and tentatively con- 
sidered for the elements aluminum and boron — 
K E Grew The thermoelectric power of nickel in the 
neighbourhood of the Curie point Prior to an m- 
vestigation of the thermoelectric properties of the 
copper-nickel alloys, the thermoelectric power of 
nickel (99 97 per cent pure) agaist platinum at 
temperatures between 250° and 450° C has been 
measured Preliminary results show that the specific 
heat of electricity m nickel increases at the Curie point 
by 49x10-?* eal per electron per degree, in good 
agreement with the value found by Dorfman and 
Joanns Some irregularities in behaviour above the 
Curie pomt were observed —F Tyler Upper limits 
for stellar masses—a criticism The investigations 
of Anderson and Pokrowski on the upper limit for 
stellar masses are discussed and criticised —H M 
Dawson Reaction velocity in relation to the con- 
centration and activity of the reacting components 
The best available data for the catalytic influence of 
hydrochloric acid on the hydrolysis of ethyl acetate 
show that the velocity 1s proportional to the concen- 
tration of the hydrogen 10n and beais no simple rela- 
tion to its activity or thermodynamic concentration 
The rate of conversion of N- mto p-chloroacetanilide 
in solutions of free hydrochloric acid 1s consistent with 
the hypothesis that the velocity 1s proportional to the 
product of the activities of the reactants (N-chloro- 
acetanilide, hydrogen ion, and chlorine 10n), but the 
results obtained ın the presence of chlorides, when the 
concentration of the chlorine ion 1s greater than that 
of the hydrogen 1on, show that this hypothesis 1s not 
generally applicable On the other hand, the velocity 
1s in all circumstances approximately proportional to 
the product of the concentrations of the hydrogen and 
chlorine 10n8 —C H Douglas Clark A spectroscopic 
classification of the elements according to ground 
states Parlier tables showing the electronic distribu- 
tions within. atoms derived from spectral evidence fail 
to exhibit the group relationships of the elements, 
which 1s especially important from the chemical point 
of view A new table 1s therefore proposed showing the 
elements (rare earths excepted) 1n periods and groups, 
in relation to ground states and corresponding atomic 
quantum numbers, and also to electronic groups, here 
divided as ultimate, penultimate, and antepenultimate 
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The arrangement shows electronic levels in a more 
compact and convement form than the schemes 
hitherto proposed, and forms a suitable basis for dis- 
cussion of the relation existing between the valencies 
of the elements and their ground states —H  Rich- 
mond and W H Pearsall Absorption of ammonium 
and nitrate ions by plant tissues | Duses of potato 
tuber show a higher rate of nitrate absorption m moie 
acid solutions, while ammonium ions are absorbed 
more rapidly in less acid solutions Wheat seedlings 
show a similar type of absorption Eriophorum cut- 
tings, however, absorb more ammonia in acid solu- 
tions, and also have a much lower rate of absorption 
of both 10ns, 1n relation to their dry weight —W Gar- 
stang The phyletic classification of Teleoste: The 
order Isospondyli 1s broken up, the Clupeoids being 
ranged with the Hyodontoids and Ostariophysi in a 
section termed Otophysi, characterised by a connexion, 
actual oi vestigial, between air-bladder and auditory 
organ, while the Salmonoids are hnked with Scopeloids, 
Salmoperce, Cyprinodonts, and Synentognathi which 
lack all trace of such a connexion ‘The adipose fin, 
deeply rooted in the Teleostean constitution, 1s re- 
garded as a vestige of the second dorsal fin (D?) of 
Elasmobranchs and Crossopterygians Its loss 1s 
almost always due to the encroachment of D1 upon its 
site, rarely to simple obsolescence. This ‘ opisthop- 
terous’ condition characterises fishes with semu- 
sedentary (for example, Osteoglossoids) or lurk-and- 
rush habits (for example, pikes) Accordingly the 
loss of the adipose fin im Clupeoids indicates the 
derivation of this group from opisthopterous fresh- 
water ancestors (cf Phohdopleurus), while 1ts presence 
in Salmonoids mdicates an unbroken pedigree of wide- 
roving forms, in which D! has preserved its mud- 
dorsal position throughout (pre-Cretaceous forms stall 
unknown) 
PARIS 


Academy of Sciences, April 18 —The President an- 
nounced the death of Raffaello Nasmi, Correspondant 
for the Section of Chemistry —Leon Guillet, Jean 
Galibourg, and Michel Samsoen ‘The resistance of 
ordinary steels to high temperatures | Details of 
measurements with an instrument described ın earlier 
communications ‘The observations lead to the view 
that, even for steels at the ordmary temperature, 
there ıs not, properly speakmg, a true elastic lumit, 
and that the apparent permanence of the dimensions 
after the application of a small load 1s the result of 
the mmperfection of the measurmg apparatus — Auguste 
Lumiere and Maurice Bourgeois Blocking the 
reticulo-endothelial system and anaphylactoid shocks 
Blocking and shock are two independent phenomena 
they may happen together, but there does not appear 
to be any relation between them —W Slebodzinsk: 
The symbolic forms of differentials — Henri Cartan 
The transformations of lunited semi-enelosed domains 
—J Le Roux The imvariants of the group of relative 
movements —Mlle Yvonne Dupont Theimvaniantive 
theory of elasticity with finite deformations —A 
Guillet The disruptive state of the plane-spheie 
spark gap in atmospheric aim —V Posejpal A 
theoretical formula for the absorption gap —Ch Fery 
A positive electrode with gaseous circulation for 
batteries with air depolarisation In the cases where 
the polarisation ıs produced by gases lighter than air 
(hydrogen, ammonia) the positive electrode is hol- 
lowed out and the heavier air ıs led to the bottom of 
this cavity The usefulness of this simple arrange- 
ment has been proved m practice —Pierre Montagne 
The calculation of the equilibria and of the tempera- 
ture resulting from the combustion of hydrocarbons 
The graphical method described 1n earlier papers has 
been applied to the combustion of heptane m oxygen 
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—Andre Meyer and Robert Vittenet The azo deriva- 
tives of homophthalimide —Mlle Eliane Basse The 
age of the interstratified basaltic coulées in the 
Cietacean of the sedimentary border of Madagascar — 
Mme M L LeRoux Parasitic castration and second- 
ary sexual characters n Gammarus —Paul Wintre- 
bert The determmation of the plane of bilateral 
symmetry ın the egg of Discoglossus pictus —Maurtice 
Piettre The influence of the phenomena of adsorp- 
tion on the physico-chemical properties of organic 
colloids —Mme Z Gruzewska, and G Roussel ‘The 
amylase of hoise serum in the course of numerous 
egessive bleedings Its relations with the serum 
pioteins 
GENEVA 
Society of Physical and Natural History, Feb 5 — 
Léon W Callet Results of the geological expedition 
of Harvaid University m the Canadian Rockies 
(Jasper National Park 1929) (2) The presence 
of Upper Lias and Bajocian in the Fernie formation 
of Fiddle Creek Ammonites found by the author, 
chief of the expedition, and his collaborators show, 
for the first time, that the Toarcian 1s represented 1n 
the Jurassic formations (Fernie) of the Canadian 
Rockies The complete Bajocian has also been dis- 
covered for the first time ın Jasper National Park — 
A Amstutz The existence of palwovolcanic rocks in 
Sardmia In the course of his researches 1n Sardinia, 
the author has produced evidence of eruptions, prob- 
ably paleovoleanic At thenorthern base of the moun- 
tain of Galtelh, he has, m fact, observed quartzifer- 
ous porphyzies the voleanic omgm of which is clearly 
shown by the fluidity of the mass These rocks of 
effusion aie prio to the Jurassic and are probably 
contemporaly with the large Pe:mocarboniferous 
eruptions of Corsica—L Duparc ‘The fluorspar 
deposits of Martmeche and Les Isserts near Pont- 
gibaud, Puy de Dôme ‘The author gives a short out- 
” lme of the deposit, with a hypothetical estimation of 
the reserves The lodes consist of fluorspar of various 
colours, colowless, green, and violet —L Duparc and 
Amstutz The diabases of Mayombé and the 
cent regions (French Congo) The authors have 
d the basic rocks, the age of which, relatively to 
chbouring sedimentary formations, ıs deter- 
the fact that they penetrate the crystalline 
l moie recent metamorphic formations, and 
ounger limestone schist series contains 
these 10ocks They have recognised in ıt 
, intersertal, and more rarely gabbro struc- 
uparc and A Amstutz The enclosure of 
of Moukagni (Gabon) The authors give 
rographical deseription of rocks the domin- 
eter of which 1s the presence of amphiboles 
enes, enclosed in a black mica granite By 
h other very numerous cases they consider 
as products of metamorphic action of the 
1e calco-magnesium. sediments of a layer 
red —Ch Cimerman and P Wenger A 
al method for the estimation of glucose 
din urme A modification of Fehlmg's 
'hıch the cuprous oxide ıs 1emoved by 
instead of by filtration A spot test 
replaces the ferrocyanide reaction and 
1e used for the volume measurements 
are no filtration, 1apidity, and the 
ntities of materials and reagents It 
timate very small quantities of sugar 
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1ences, Jan 29 —E Ullrich. Ex- 
algebroid functions —E Hofmann 
sperma megaloca pon and 1ts open- 
Seidl, R Enenkel, and H Nohel 
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Adsorption potential and phase-boundaiy potential 
of highly resistant glasses —I Felber-Pisk The 
growth of isolated roots Expermments were made in 
the dark and in the hght on the isolated roots of 
Phaseolus —J Scholz Atmospheric electricity (73) 
Theoretical investigations on the distribution of field 
and ions m a gas which conducts a current and also 
contams heavy 10ns 

Feb 5—F Pauer Contributions to the prepara- 
tion of acetals Benzol-glycerin ( =benz-aldehyde- 
glycerm-acetal) and ortho-formic-acid-mono-glycerin- 
ester wereprepared Both arecolourless, hygroscopic, 
soluble fluids —Z Dische, W Fleischmann, and E 
Trevani ‘The relation between hibernation and 
hypoglycemia The blood-sugar contents of active 
and hibernatmg animals, for example, of dormice, 
were determined JInsulin was injected, producing in 
some cases convulsions, but not confirming the idea 
that hibernation could be produced —H Schober 
The spectrum of rhenium (1) The are spectrum in 
the photographie region —H Popper and O Wozasek 
The glycogen content of the diabetic liver 


Official Publications Received. 


BRITISH 


Records of the Indian Museum Vol 28 Anthiopolcgical Obsersa 
tions on the Anglo Indians of Caleutta Part 2 Analysis of Anglo 
Indian Headlength By P C Mahalanobis Pp 97-149 2 rupees 
Vol 32, Part 4 Pp 357495 212 rupees, 5s Vol 33, Part 1 Pp 
69 212 1upees, 5» (Caleutta Zoological Survey of India ) 

Roval Botanic Gardens, Kew Bulletin of Miscellaneous Informa 
tion, 1930 Pp 1iv4-5124-129 15. net Bulletin of Miscellaneous 
Information Appendix 4, 1930 General Index to the Volumes of the 
Kew Bulletin for the Years 1919-1928 Pp 73 2s 6d net (London 
H M Stationery Ofhce ) 

University Grants Committee Returns from Universities and Um 
versity Colleges ın receipt of Treasury Grant, Academic Year 1929-30 
Pp 22 (London HM Stationery Office) 1s 3d net 

Journal of the Chemical Society April Pp 
(London ) 

Proceedings of the First Imperial Horticultural Conference, 1930 


1v 4- 673 1032-+-% 


Part 1 Papers on the Economie and Administrative Side of Horta- 
culture Pp 30 1s Part 2 Papers on the Application of Science 
to Horticulture Pp 58 2s Part 3 Papers on Progress in Fruit 


Storage Methods Pp 1014-11 plates 
Bureau of Fruit Production ) 

Imperial Bureau of Fruit Production 
2 Field Experiments in Horticulture 
(East Malhng) 2s 

Transactions of the Institute of Marine Engineers, Incorporated 
Session 1931, Vol 43, No 8, April Pp 113 156-+-ah\ (London ) 

Papers and Proceedings of the Royal Society of Tasmania for the 
Yerr 1930 Pp v+1354-7 plates (Hobart) 10s 

The Indian Journal of Veterinary Science and Animal Husbandry 
Vol 1, Part 1, March Pp vi+o2 (Calcutta Government of India 
Central Publication Branch ) 2 rupees, 8» 6d 

Catalogue of Indian Insects Part 18 Carabidae By H E 
Andrewes Pp xxi--389 (Calcutta Government of India Cental 
Publication Branch ) 8 10 rupees, 14s 10d 

Botanical Survey of South Africa) Memoir No 16 Forest Succession 
and Ecology in the Knysna Region By Dı John F V Philhps Pp 
3274-89 plates (Pretoria Government Printing Office ) ôs 

Proceedings of the Cambridge Philosophical Society Vol 27, Part 2, 
Apnl Pp 103239 (Cambridge Atthe University Press) 7s 6d net 


FOREIGN á 


Proceedings of the Imperial Academ) Vol Y, No 3, March 
YuagnQÓ-85-127 (Tokyo) 

The Science Reports of the Tohoku Imperial University, Sendai, Japan 
First Series (Mathematics, Physics, Chemistry), Vol 20, No 1 Pp 196 
(Tokyo and Senda: Maruzen Co, Ltd ) 

Danmarks Naturvidenskabehge Samfund — Ingemgrvidenskabelige 
Skrifter A, Nr 24 The Jet-Wave Rectifier, an Account of its Con 
structional Development during the Years 1919-1929 By Jul Hartmann 
Pp 800 (Kgbenhan G E C Gad) 3000k: 

Journal of Science of the Hiroshima University Series A (Mathe 
matics, Physics Chemistry) Vol 1, No 1, December Pp 6 3 90 sen 
Vol 1, No 2, March Pp 77157 99 sen Seres B, Div 2 (Botany) 
Vcl 1, Art 1 Chromosomenzahien und Phylogenie bei der Gattung 
Potentla Von Naomasa Shimotomai Pp 11 15s5en Vol 1, Art 2 
Studies on the Hepaticae of Japan, IV By Yoshiwo Horikawa Pp 
13 35--2 plate. 36 sen Vol 1, Art 3  Bastardierungsversuche ber 
Chrysanthemum, I Von Naomasa Shimotomal Pp 37 54+plates 3 6 
56 sen Series B, Div 1 (Zoology) ‘ol 1, Articles 13 Histologische 
Untersuchungen des Sommer und Winterhaarkleides, von Yoshio Abe, 
On the Corean and Japanese Wolves, by Yoshio Abe, Das Vorkommen 
Yon Echinoderes in den japanischen Gewassern, von Yoshio Abe Pp 
4284-17 plates 95 sen Vol 1, Article4 A Synopsis of the Leporine 
Mammals of Japan By Yoshio Abe Pp 45063+8 plates 38 sen 
(Tokyo Maruzen Co, Ltd ) 


2s 6d (East Malhng Imperial 


Technical Communication No 
By T N Hoblyn Pp 50 


Pp 
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Conseil Permanent International pour l'Exploration de la Mer 
Rapports et procés-verbaux des reunions Vol 72 Scientific Report of 
the North western Area Committee for 1926-1929 Published by Prof 
Johs Schmidt Pp 11+4+41+24+184+8+20 525kr Faune ichthyolo 
gique de l'Atlantique nord Publiee sous la direction de Prof Joubin 
No o 24 planches 4100 kr No 7 24 planches 400kr (Copen 
hague Andr Fred Høst et fils ) 

US Department of Agriculture Technical Bulletin No 238 The 
Pharmacology*of Thallium and 16s Use in Rodent Control By James C 
Munch and James Silver Pp 28 (Washington, DOC Government 
Printing Office) 5 cents 

Proceedings of the United States National Museum Vol 78, Art 14 
Notes on Iehneumon-Flies of the Genus Polycyrtus, with Deseriptions 
of New Species By R A Cushman (No 2857) Pp 62 (Ww ashington, 
DOC Government Printing Ofhce ) 

Smithsonian Miscellaneous Collections Vol 82, No 18  Tropisms 
and Sense Organs of Coleoptera By N E Melndoo “(Publication 
3113) Pp 70+2 plates (Washington,DC Smithsonian Institution ) 

Smithsonian Institution United States National Museum Contribu- 
tions from the United States National Herbarium, Vol 26, Part 6 
Asiatic Pteridophyta collected by Joseph F Rock, 19201924 By Carl 
Christensen Pp v+205 337+ vi xu 4- plates 13 29 (Washington, D C 
Government Printing office ) 30 cents 








Diary of Societies. 


FRIDAY, May 29 


Roya, SANITARY INSTITUTE (at Guildhall, Exeter, at 4 30 —E J 
Sileock The Exeter New Sewage Purification Works 

Royar Society or MknrCINE (Disease in Children Section), at 5 — 
Annual General Meeting 

RovaAr Socirry or MEDICINE (Epidemiology and State Medicine Section) 
(Annual General Meeting), at 8 —Sir Wilham Hamer The Crux of 
Epidemiology 

ROYAL INSTITUTION OF GREAT Britain, at 9 —Very Rey Dean Inge The 
Future of the Human Race 


SATURDAY, May 80 


Royau Socrety or Mepicive (Therapeutics and Pharmacology Section) 
(Annual General Meeting) (at Cambridge) —E B Parsons The Action 
of Avertin on the Liver —S E F Goodling The Action of Radon on 
Isolated Tissues —E G Holmes and C A Ashford Cerebral Meta- 
bolsm —J Heller Sensitisation of the Uterus —W E Dixon and J 
Heller Some New Observations on Intracranial Pressure —N Myers 
The Treatment of Toxemia —J C Hoyle The Action of Histamine 


MONDAY, JUNE 1 


ROYAL Socraty, EDINBURGH, at 4 80 —Prof H Briggs On the Relation 
between the Yield of Ornde Oil, and the Composition of Retortable 
Carbonaceous Minerals —Dr C H O'Donoghue Abnormalities of the 
Vascular System of the Anura—G L Purser The Early Stages of 
Development of the Vertebrates —R Elmhirst Studiesin the Scottish 
Marine Fauna—the Crustacea of the Sandy and Muddy Areaa of the 
Tidal Zone —Sir Thomas Murr Note on Cayley's Elimmation-Problem 
involving Superfluous Data 

INSTITUTE OF ÁCrUARIES, at 5 —Annual General Meeting 

ROYAL INSTITUTION OF GREAT BRITAIN, at 5 —General Meeting 

OHARTERED SURVEYORS’ INSTITOTION, at 5 —Annual General Meeting 

ROYAL INSTITUTE OF BRITISH ARCHITECTS, at 8 —E Maclagan Museum 
Planning 

ROYAL GEOGRAPHICAL Socizry, at 830 —Major J H Stafford The 
British Italian Somaliland Boundary 


WEDNESDAY, June 3 


GEOLOGICAL BOOIETY OF LONDON, at 5 30—J D H Wiseman A Con- 
tribution to the Petrology of the Metamorphic Rocks of Eastern 
Greenland 

INSTITUTION OF STRUCTURAL ENGINEERS (at 10 Upper Belgrave Street), 
at 6 —The Art of Making and Using Concrete (1) Types of Cements 
and their Peculiarities (Lecture) 


THURSDAY, June 4 


Roya Sociery, at 4 30 —Prof E D Adrian The Messages 1n Sensory 
Nerve Fibres and their Interpretation (Croonian Lecture) 

Roya Socizry or ARTS, at 6—J F J Malone A New Form of Prime 
Mover and 1ts Uses for Locomotives, Marine and other Engines 

CHEMICAL Society, at 8—J W Baker (a) Synthesis of Substances 
Analogous to Bile Acid Degradation Products Part I Preliminary 
Investigation of Methods of Attachment of Carboxylated Side chains 
to the Cyclopentane Nucleus, (b) Reactions of w substituted Aceto 
phenone Derivatives Part I The Action of Acetyl Nitrate on 
w hilogeno m nitroacetophenones —K H Hasan and E Stedman 
The Constitution and Synthesis of Embelic Acid (Embelin), the Active 
Principle of Embeha Ribes —S8 H Bastow Adsorption of Nitrogen 
by Condensed Atomic Platinum —E C S Jonesand J Kenner The 
Direct Formation of Quinones from 2 6 disubstituted Derivatives of 
4 nitrophenol 


FRIDAY, June 5 


ROYAL Society or Arts (Indian Section), at 4 30 —Mrs Patrick Villers- 
Alec: goi Indian Paradise Garden (Sir George Birdwood Memorial 
ecture 
PuvsicAL SocteTY (at Imperial College of Science and Technology), at 5 — 
Dr H C Hepbuin Electro osmosis and Electrolytic Water transport 
Part 2—3 8 Badamı Spectra of Trebly and Quadruply Ionised 
Antimony Sb LV and Sb V —G I Finch, R W Sutton, and A E 
Tooke A Time Base for the Cathode ray Oscillography of Irregularly 
Oceurring Eleetrie and Magnetie Phenomena —Dr R L Smith Rose 
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and J S MePetrie The Attenuation of Ultra shor} Radio Waves due 
to the Resistance of the Earth —Prof 8 Chapman The Absoiption 
and Dissociative Ionising Effect of Monochromatic Radiation m an 
Atmosphere on a Rotating Earth Part 2 Grazing Incidence —A 
Ripple tank Demonstration of Beats as Moving Interference Fringes, 
by M O Clarke 

GEOLOGISTS’ ASSOCIATION (1n Architectural Theatre, University College), 
at 7 30 —R O Jones The Development of the Tawe Drainage —Dr 
S W Wooldridge and C J C Ewmg Further Observations on the 
Geology of the Lane End Eocene Outlier 

West Lonpon MEDICO CHIRURGICAL BocrET (at Kensington Town Hall), 
at 815 —Prof J S Huxley Development in Relation to Heredity 
and Evolution (Cavendish Lecture) 


ROYAL INSTITUTION OF GREAT BRITAIN, at 9—Prof E W MacBride « a 


Habit—the Driving Force 1n Evolution 
RovaAL BociETY or MxpnioINE (Laryngology Section) —Morning and 
Afternoon 


PUBLIC LECTURES. 
FRIDAY, Mav 29 


Lonpon SCHOOL or HYGIENE AND TROPICAL MEDICINE (Pubhe Health 
Division), a5 —N Howard-Mummery An Industrial Welfare Scheme 


SATURDAY, May 30 


UNIVERSITY COLLEGE, LONDON, at 2 30 —Sir Flinders Petrie The City 
of the Shepherd Kings (To be repeated on June 2 at 5 30 ) 


MONDAY, June 1 


LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE (Public Health 
Division), at 5—Dr F C Shrubsall Mental Deficiency from the 
Social, Legal, and Educational Aspects 


TUESDAY, JUNŁ 2 


Lonpon ScHooL or Economics, at 5 —Prof L March 
statistique et ses applications à la Science des affaires (1) 
ing Lecture on June 4 ) 

Lonpon ScHoouL or HYGIENE AND TROPICAL MEDICINE (Public Health 
Division), at 5 —Dr C J Thomas Physically Defective Children (1) 
INSTITUTE OF PATHOLOGY AND RESEARCH (St Mary's Hospital, W 2), at 

6—Dr A Gratia The Schwartzman Phenomena 


THURSDAY, JUNE 4 


CHELSEA Puysic GARDEN, BW, ab 5 —Dr T F Chipp Trees and Man 
(Chadwick Lecture) 

LONDON SCHOOL or HYGIENE AND TROPICAL MEDICINE (Public Health 
Division), at 5 —Dr C J Thomas Physically Defective Children (2) 


Ia methode 
(Succeed- 


FRIDAY, JUNE 5 


LONDON ScuooL or HYGIENE AND TROPICAL MEDIOJNE (Public Health 
Division), at 5 —R R Hyde Industrial Welfare 


CONGRESSES. 
May 27 Tro 29 


CONFERENCE ON MENTAL HEALTH (at Central Hall Westminster) 


Friday, May 29, at 3 —The Human Factor 1n the Social Services 
At 8 15 —The Human Factor 1n Education 


May 28 to 30 


VEREIN DEUTSCHER CHEMIKER (at Vienna) —Symposium 
tion of Liquids and Solids 


JUNE 1 To 5 


INTERNATIONAL FFDERATION FOR HOUSING AND TOWN 
Berlin) —International Housing and Town Planning Co 


JUNE 2 TO 5 


INSTITUTION OF GAS ENGINEERS —ANNUAL GENERAL MLETI 
NATIONAL GAS Congress (at Institution of Civil Enginee 
Tuesday, June 2, at 10 a M —Annual General Meeting 
Presidential Address 
J S Thorman Intermittent Vertical Chambers and 
handling Plant at Bouthall 
At 230 —Dr H Schutte Problems of Modern Gas D 
A L Holton The Semi direct Recovery of Ammr 
Practice and the Recovery of Tar Acids from Ar 
Wednesday, June 3, at 10 AM —C E Paige The 
America 
Thursday, June 4 —Dr R Lessing Clean Coal in the 
R N Webb An Experiment in Controlling P 
within Coal Gas Retorts 
At 245—J H Clegg The New Oswald Strer 
Burnley Corporation 


JUNE 8 TO 5 


ELECTRICAL ASSOCIATION FOR WOMEN—INTFRNATIC 
Glasgow) 

Wednesday, June 8, 730 to 1030 pm (at Centr 
Reception 

Thursday, June 4, at 1030 A x (at Royal Tec! 
Papers by representative women, including t 
seas —Madame Silfverhielm, Mlle Paulett 
Edueation 

Friday, June 5, at 12 noon (at Royal Technical 
The Grid ın Scotland 
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Railway Electrification.* 


dq Report of the Committee on Main Line 
Railway Electrification, of which Lord Weir 
18 chairman, has now been pubhshed, and the con- 
clusions reached init are clear and far-reaching It 
is satisfactory to find that several of the consulting 
and railway engineers examined arrived at practically 
the same numerical results in making estimates 

The Report states that electric traction has 
shown itself to possess definite elements of superi- 
ority over steam traction, and that the system 1s 
extending wherever 16 has been adopted 

It 1s pointed out that the progress which 1s being 
made by the national scheme for supplying high 
pressure electricity in bulk and 1n forming a Central 
Electricity Board has introduced new factors into 
the problem of main line electrification The Com- 
mittee was justified, therefore, m undertaking a 
comprehensive review of the economic possibility 
of changing from steam to electricity In making 
this review, 16 was assumed that the productivity 
of the country 1s ever increasing, and so a transport 
service must be provided capable of expansion 
both in method and efficiency The high standard 
of living adopted in Great Britain has also to be 
borne 1n mind 

During recent yeais the revenues of the railways 
have diminished most seriously, largely due to the 
growth of road transport foi goods and passengers 
and to the long period of depression 1n. many 1n- 
dustries, but nothing has happened as yet to make 
15 at all likely that the railways will be displaced 
from their position as the chief agency for the 
transport of goods and passengers in Britan As- 
sumung this, the Committee has attacked the prob- 
lem and made careful estimates of the extent to 
which a change from steam to electric traction on 
our railways would be justifiable and economic 

There are many railways abroad operated by 
electricity and many more are under construction 
In nearly every case, investigation shows that 
there are reasons due to special circumstances 
which induced the country to adopt electric m- 
stead of steam haulage, and few of these reasons 
apply to Great Britam The outstanding example 
of railway electrification ıs the Swiss Federal 
Railway system In Switzerland, 66 per cent of 
the total mileage 1s operated electrically and this 
carries 85 per cent of the total traffic In this 
case, the main factors governing the choice were 
the desire to be independent of foreign countries 


Report of the Committee on Main Line 
Pp 57+2 plates (London HM 


* Ministry of Transport 
Railway Electrification, 1931 
Stationery Office, 1931.) 3s net 
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for supplies of coal and the abundant water power 
available In addition, there are many steep 
gradients and long tunnels and these made electric 
traction almost a necessity It ıs computed that 
1n 1929 the adoption of electricity effected a saving 


of £200,000, taking all terest and amortisation.- 


charges into account This saving will doubtless 
increase rapidly as the traffic mcreases It has to 
be remembered that in Switzerland the power 
stations were built by the railway and the interest 
on their first cost 1s taken into account in the 
estimate given above of the saving effected 

In France, the main considerations taken into 
account when electrifying the Paris-Orleans railway 
were the high price of coal south of Paus and the 
development of the water power sources of central 
France The linking of this large source of power 
with Paris 1s 1n the interests of national policy It 
1s doubtful whether the railway 1s yet remunerative 
The Midi railway electrification utilises available 
water power, but 1t obtains a substantial revenue by 
selling electrical energy to dwellers near the railway 
and to factories When this latter sum is taken 
into account, 1t shows a profit The various 
electrifications in Germany are due mainly to a 
desire to utilise available water power There are 
also many steep gradients and long tunnels which 
make electrification desirable In Italy and the 
rest of Europe, similar considerations favour elec- 
trification In the United States, there is, in 
addition, the urgent necessity of increasing the 
traffic capacity of many of the railways We also 
see that 1n some cases the capital cost can be con- 
siderably reduced by utilising the ‘air space’ in 
large electric stations by building flats and offices 
above them With steam trams this would be 
impossible 

In Great Britain, the important advantages accru- 
mg from the suburban electrification of railways in 
large towns are now obvious Taking a group of 
eighteen stations on the Southern Railway within 
twenty miles from London, 1t was found that, four 
yeas after they were electrified, the number of 
season tickets issued had increased by 140 per cent 
It 1s satisfactory to learn that all electrifications 
of suburban railways in Gieat Britain have been 
uniformly successful The experts calculate that 
the capital required for the complete suburban 
electrification of the country, spread over twenty 
yeais, would be 45 millon pounds The saving 
effected by electric over steam haulage would be 
13 per cent per annum im the twenty-first year 
There would, of course, be a, steam-electric period 
for twenty years But the increased revenue due 
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to electrification would cover the temporary costs 
of dual working, in addition to paying the interest 
charges averaged over the whole programme We 
can assume, therefore, that the railway companies 
will, in due course, extend the electrification of 
their hnes round London and other large centres 
The schemes at present ın hand strongly support 
this assumption 

The problem of main line electrification ın Great 
Britain needs to be specially considered, as there 
is httle available water power, coal 1s cheap, tunnels 
are few, and there are very few appreciable gradients 
The Committee, therefore, had estimates made by 
independent experts The major part of the cost 
of haulage 1s the cost of the energy expended In 
steam haulage, this 1s represented by the cost of the 
fuel, which ın Great Britain is coal In electric 
haulage the corresponding item 1s the price paid 
by the railway for electrical energy ‘The experi- 
ence gained 1n only a few other countries 1s, there- 
fore, applicable The Committee knows that the 
energy can be purchased from the Central Elec- 
tricity Board, and it has adopted the overhead 
direct current system of electrification at 1500 volts 
as the standard Although the substations will be 


| worked by the railway employees, the cost of their 


erection and maintenance will be paid by the 
Central Electricity Board 

The essential characteristic of electrification as 
compared with all other traction systems ıs the 
removal of the generation of power from the train 
From this fact arises most of the advantages 
and economies of electrification Before a line 1s 
electrified, a heavy new interest charge 1s incurred 
on fixed equipment, and the mdependent coal- 
burning locomotives must be replaced by dependent 
electric haulage units 

Estimates made by H W H Richards, J M 
Kennedy, and Messrs Merz and McLellan indicate 
that the total capital cost of railway main line 
electrification in Great Britam would be 261 
milion pounds, and that the net savings effected 
would be nearly eighteen million pounds per annum 
Assuming general electrification on a twenty-year 
plan, and that existing traffics were maintained, 
this would lead to a surplus of approximately two 
pei cent after paying the fixed charges on the new 
capital involved — From a business point of view, 
such a 1esult taken by itself would not warrant the 
adoption of a scheme of this exceptional magnitude 
The Committee points out that ıt has left out of 
account many things the money value of which 
cannot be assessed For example, were ıt com- 
pleted, the railway companies could offer the publie 
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a speedier and much more satisfactory service than 
they can under steam haulage Any increase 1n the 
service will secure increased savings as compared 
with steam It has to be remembered also that 
British electrical manufacturers have completed 
many important contracts for railway electiifica- 
tion in many different countries If the electric 
scheme is adopted the experience they have 
gamed would be at once available With the 
exception of the raw copper, practically all the 
expenses would be distributed as wages in Great 
Britain, and would employ 60,000 men for a period 
of twenty years The Committee thinks that not- 
withstanding the great saving ın wage costs effected 
by electrification, yet theie would be httle risk 
of the employees occupying the grades of drivers, 
firemen, and cleaners being adversely affected be- 
cause of the consideiable intensification of suburban 
services The physical conditions under which the 
tiaction staff would work would be much more 
favourable than at present 

Apart from its effect on the railways, an electrifi- 


" cation scheme on the lines indicated would most 


favourably aftect the National Grid, which 1s already 
proving a boon to Great Britain As to the risk of 
some more economical method of generating elec- 
tricity being discovered by science, this discovery 
would not affect railway economics much, as they 
would be purchasing electricity and the efficiency 
of conversion of electrical machinery now ap- 
proaches a hundred per cent We have little 
sympathy with those who oppose the scheme on 
the ground that new discoveries are continually 
being made by science They remind us of the 
slothful man in Proverbs xxvi 13, who was con- 
tinually saying, “There ıs a hon in the way, a 
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lion is 1n the streets 


Prehistory. 


Weltgeschichte der Steonzet Von Prof Oswald 
Menghn Pp xvi+648 (Wien Anton Schroll 
und Co, 1931) 40 gold marks 


ROF MENGHIN has taken ten years m the pre- 
paration of this extremely 1mportant book, and 

he has ce1tainly not wasted his time Quite prob- 
ably ıt ıs the last serious work, bearmg such an 
ambitious title, which will ever be written For it 
1s one of the tragedies resulting from the increase of 
knowledge, that a general survey of a subject be- 
comes less and less possible — Field-workers are, as 
it were, bricklayeis whose position, so close to the 
small section of wall they are building, makes any 
general view of the edifice as a whole 1mpossible , 
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and, even for those who are less concerned with the 
actual building, the structure of knowledge has 
become so vast and 1s growing so rapidly as to make 
a comprehensive study of the whole a very difficult 
task 

However, Prof Menghin’s book is not only to be 
welcomed because the Stone Age prehistory of the 
world 1s surveyed quite equally mteresting are 
the new methods of approach to the subject which 
aie here for the first time put forward in pint I 
say “in print" of set purpose, because in Great 
Britain several of the same ideas, at least 1n a mod1- 
fied form, have for some time past been ‘ın the air ’, 
and indeed are already being taught by professional 
prehistorians Piof Menghin, however, has now 
elaborated and codified these ideas Briefly, the, 
new schemes depend upon a considerable stiessing 
of the typological method of classification as applied 
to the Paleolithic and Neolithic cultures as a whole 
Prof Menghin distinguishes, from the earliest times, 
core, flake, and bone industries, and urges that they 
are the expression of different modes of life practised 
by different cultures The separation of bone-using 
cultures (such as the Maglemosean) is his own special 
contribution to the new method of approach and 
one which leads to interesting results—the dıs- 
tinction ın Lower Paleolithic times between core— 
that 1s, hand-axe—(Chelleo-Acheulean) and flake, 
(Clactonian, Levalloisean, etc ) industries has been, 
recognised for some time, also the suggestion made 
that they belong to different cultures 

Prof Menghin regards flake industries, such. as 
those already named, as being ancestral to the blade 
industries such as those of the Upper Paleolithic 
Yet surely there ıs a real distinction between the 
two, and further, Upper Palxolithic blade mdustries 
are associated with burins, forming what can well be 
described as ‘ Blade and Burin’ industries, a fact 
which is never the case in Lower Paleolithic flake 
industiies The difference between a flake and 
blade 1s no doubt shght , but ıt does seem to be a 
real one The intriguing suggestion 1s made that 
hand-axe folk, from the nature of their club-like 
tools, must have been originally cradled in forest 
lands, while the dagger and lance points of flake ım- 
dustries postulate a steppe countiy as the area of 
origin of the folk who made them Such generalities 
are audacious and can sometimes be refuted 1n de- 
tail, but are yet fascinating and often contam ım- 
portant elements of truth 

Another nettle that Prof Menghin has attempted 
to grasp 1s that of Stone Age nomenclature Quite 
clearly the world-wide application of terms derived 
from French place-names such as Chellean—there 1s 
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scarcely any true Chellean at Chelles—is absurd 
Moreover, the distinction between the Chellean and 
the Acheulean cultures is only one of evolution, 
while between the Acheulean and the Mousterian a 
much greater gulf exists, a fact which 1s 1n no way 
suggested by the older terminology Again, the 
classic nomenclature 1s difficult to apply when the 
new methods of approach indicated above are 
adopted Prof Menghin has therefore started de 
novo, but his suggested alternatives are somehow 
not always happy Nomenclature should be ım- 
formative, and if possible descriptive, 1t 1s true, but 
need the terms used be in themselves ugly and 
jaw-breaking * “‘ Chwahbogowician " as a name for 
certain sub-dune Polish industries has been replaced 
by the name 'Swidenrian ", partly perhaps as a 
result of slight discord between certam Polish 
archeologists, but largely because the former word 
is difficult to spell and impossible to pronounce 
In Prof Menghin's nomenclature, however, there 
occur such terms as “ Epimiohthie ", “‘ Opsimio- 
hthie ", * Eprprotoneohthie ", and *“‘ Epimixoneo- 
hthie ”—all quite mtelligible if time ıs taken to 
think out their implications, and each, 1n 1tself, more 
unattractive than the last Because geologists and 
petrologists are such sinners ın this respect, must 
prehistorians follow their example? Again, the 
terms ''Protohthic " and “ Protoneolithic " are 
easy to distinguish when written, but can be 
readily confused 1n conversation Compare, 1n this 
connexion, the trouble that has so often arisen 
already in the use of the terms Neolithic and 
Eneolithic 

The “ Weltgeschichte der Stemzeit ", though 1m- 
posing 1n contents, 1s 1n size and shape convenient 
enough to handle, and ıs nicely produced After a 
brief introduction and a discussion of Stone Age 
chronology, there 1s a long chapter on Prof 
Menghin’s first period, the Protolithic This in- 
cludes everything that has hitherto been classed as 
Lower Paleolithic and Mousterian The threefold 
subdivision into core, flake, and bone cultures 1s ex- 
plained and adopted, the geographical distribution, 
evolution, and interaction of each of these groups 
being considered Incidentally, the author expresses 
a fairly general scepticism with regard to the Ter- 
tiary eoliths Chapteriv contains another detailed 
account of his next period, the Miohthie, which 
embraces the Upper Paleolthic and Mesolithic 
cultures The core, flake, and bone subdivision 
1s continued and elaborated Naturally, the world- 
wide interactions of these three cultures, now be- 
come very complicated as influences from surviving 
Protolithic predecessors, have to be taken into 
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account and the number of possible combinations 
and fusions 1s very great A simple example of such 
culture-crossing 1s the Solutrean, which 1s here dis- 
cussed and analysed It1s regarded as the result of 
a mixture of flake and'core culture streams, the one 
a dagger and lance culture addicted to magic rites 
and having a tendency to naturalistic art, the other 
a club-culture with a mother-god cult and a pre- 
ference for schematic decoration Typically, a 
Miolithic core-culture ıs the Campigmian which 16 
is suggested may have been cradled ın Iran Prof 
Menghin will not tolerate the idea that essentially 
1t ıs a northern culture The Maglemosean and 
Arctic cultures are, of course, bone-Miolithic 

Next follows a chapter on the Protoneolithic 
which includes polished axe cultures, as well as 
those of Anau I and the Gobi Here a somewhat 
different subdivision 1s suggested, namely, into 
cultures specially interested ın pigs, cattle, and 
horses (“ Reittierzuchterkulturen ") As before, 
geographical origins, distributions, and interactions 
aie discussed We are thus prepared for a con- 
sideration of what 1s called the Mixoneolithic (=the 
older ‘full Neolithic ’), which 1s divided into village, 
town, and steppe cultures Finally, there are two 
chapters dealing with ethnographic-linguistic and 
racial problems in relation to paleo-archeology, 
followed by general conclusions 

While perusing this really monumental work, one 
is constantly mpressed—almost appalled—by the 
amount of material that Prof Menghin has read and 
absorbed He has also travelled Doubtless many 
of his details will have to be corrected by field 1n- 
vestigators working intensively 1n various countries, 
and one feels that he has perhaps dismissed too 
lightly one or two somewhat thorny problems , but 
the whole work suggests a new and fascinating 
approach to the study of prehistory 

The typologist 1s in somewhat the same position 
asthe grammarian He has to systematise a great 
deal of material and arrange so far as possible that 
the rules he lays down agree with the facts of reality. 
It has lately been recogmsed that the current 
grammai of prehistory ıs increasingly inadequate 
—our knowledge of the subject having grown so 
rapidly in recent years Whether Prof Menghin’s 
new grammar (1) coincides with reality and (2) 1s 
sufficiently workable for the purposes of students, 
the future alone will show While ıt undoubtedly 
constitutes a great advance on the earlier schemes, 
certain factors, such as climate, which tend to pro- 
duce simular needs and therefore similar industries, 
are not much stressed or allowed for Moreover, the 
influence on the final appearance of an industry, 
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which 1s exerted by the kind of raw material which 
18 readily available, 1s à factor which must often be 
taken mto consideration Industries rich 1n antler- 
sleeves do not occur when there are no deer "There 
is indeed no need to believe that all somewhat 
similar 1ndustries must necessarily be derived from 
the same originals For working purposes, the loss 
of the Mesolithic as a definite stage 1s perhaps to be 
regretted Throughout this period, the conditions 
of life;im Europe at any rate, differed radically from 
what came before and afterwards Arbitrarily to 
draw the line at the close of the Mesolithic cultures, 
and not to make a similar division at the end of the 
Paleolithic, does not seem to be altogether helpful 
But I must reiterate that this 1s à monumenta] 
and remarkable work, which ought to be translated 
into Enghsh It 1s full of new ideas, and 1ts perusal 
rather takes one’s breath away Prof Menghin is 
indeed to be congratulated on its production It 
contains, by the way, plenty of excellent ilustra- 
tions M C Burxirr 





Climate General and Local. 


(1) Clvmate a Treatise on the Principles of Weather 
and Climate By W G Kendrew Pp x+329 
+12 plates (Oxford Clarendon Press , Lon- 
don Oxford University Press, 1930) 15s net 

(2) Die Klimate der Erde Von Alfred Hettner 
(Geographische Schiiften, Heft 5) Pp 1v 4-115 
(Leipzig und Berin B G Teubner, 1930) 
5 40 gold marks 

(3) Khmakunde von Sudamerika Von Prof Dr 
K Knoch (Handbuch der Klumatologie, heraus- 
gegeben von W Koppen und R Geiger, Band 2, 
Tel G) Pp vm +G349 (Berlin  Gebruder 
Borntraeger, 1930 ) 67 50 gold marks 


HESE three books on chmatology, appearing 
within a short time of each other, meet 
three different needs The first 1s for the general 
reader as well as the teacher, the second 1s for the 
teacher and student, and the third for the specialist 
and librarian 
(1) Kendrew's ‘‘ Climate” ıs an exceedingly 
well written and well illustrated general intro- 
duction to the subject The distribution of the 
climatic elements over the globe and the causes 
of their variation from place to place are described 
clearly and simply, while the more noteworthy 
phenomena are illustrated by photographs and 
quotations in a way which will commend the book 
to teachers of geography ‘The later chapters, on 
local details of climate and some typical climatic 
regions, aie also good, and are supplemented by 
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a valuable series of representative weather charts 
The description of the weather of the temperate 
storm belts and its basisin the storm-building con- 
flict of ‘polar’ and ‘tropical’ winds introduce the 
modern idea of the ' polar front’, which, however, 
the author does not entirely accept 

There are a few slips, for example, “when the 
path of the sun’s rays through the air 1s doubled 
the heat received 1s reduced to a quarter" (p 9), 
the theory of the deflection of winds by the earth's 
rotation on p 73 1s quite 1nadequate, and the air 
temperature need not be above freezimg point 
for the formation of glazed frost (p 213) In 
Fig 32 we are shown the old diagram of the 
planetary winds, which Sir Napier Shaw showed 
to be inaccurate many years ago, and beneath 
1t, an even more impracticable reconstruction of 
the upper winds It ıs true that the diagrams 
are followed by a word of warning, but it 1s 
high time that these obsolete illustrations were 
abandoned altogether by the writers of text-books 
and replaced by something more modern Most of | 
the book ıs reliable enough, however, while the 
general get-up, printing, and indexing are all 
excellently done The volume should find a place 
on the shelves of all those who are interested in 
meteorology 

(2) Hettner’s book, “ Die Klimate der Erde ", 
is a typical German handbook, very complete, 
very systematic, and very dry Along with solar 
radiation, atmospheric cuculation, water vapour 
and temperature, ıt even includes chapters on the 
chemical composition and dust content of the air 
and on light and the colour of the sky To cover 
all this, as well as an outhne of the climate of the 
continents, ın a hundred and fifteen pages, requires 
a very compressed treatment, and while most of 
the book 1s clearly written, simplification 1s some- 
times carried too far ‘Thus, the statement on 
p 16, that the warming of the air depends on its 
density, ignores the preponderant influence of 
water vapour, and the reader of the paragraph on 
the chemical composition of the air will be httle 
wiser for hispams The old-fashioned diagrams of 
the planetary circulation reproduced by Kendrew 
are also included by Hettner 

On the climatic side, the author 1s much more 
sound, and his bird’s-eye view of the chmatic 
provinces ıs the best part of the book Its value 
1s increased by the numerous clear illustrations, 
which will appeal to economie geographers and 
naturalists seeking to correlate ther data with 
meteorology There 1s no index, but in a work of 
this nature ıt 1s scarcely necessary 
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(3) The “ Khmakunde von Sudamerika " falls 
into quite a different category It ıs the first 
instalment of a comprehensive treatise on the 
chmatology of the globe on a scale never before 
attempted For many years, Hann’s famous 
" Handbuch " has stood as the great work of 
reference on the subject, with authoritative tables, 
abundant references, well-chosen quotations, and 
clear discussions of scientific principles But the 
third edition of the “ Handbuch ” appeared in 
1911, and ın the intervening twenty years many 
more data have been accumulated and much new 
knowledge gained The task of revision was 
beyond the powers of any single mdividual and 
has accordingly been divided among many The 
new “ Handbuch " will consist of five volumes, one 
general and four regional , the editors of the whole 
work are the veteran climatologist, Dr Koppen, 
and Dr Geiger, of Munich, but each region or 
continent 1s assigned to the best authority on its 
climate The lst of authors includes no fewer 
than thirty-five names, most of them known to all 
meteorologists All the regional volumes are to 
be on a defimte plan, especially the collection of 
tables, which 1s regarded as an essential feature of 
the work, of equal 1mportance with the text 

If we may regard Dr Knoch’s treatment of 
South America as representative, the new “ Hand- 
buch" will indeed leave little to be desired 
Beginning with the growth of climatology in the 
continent, he discusses the geographical factors 
such as orography and ocean currents, describes 
the distribution of the climatic elements, and con- 
cludes with detailed climatological accounts of the 
various countries The treatment throughout 1s 
wonderfully thorough , the relegation of most of 
the tables to the end has permitted a very full 
development of the descriptive side, partly by 
quotation and partly in concise summary, with full 
references to a bibhography of 570 entries There 
is not a large number of illustrations, but those 
given are valuable , the distribution of rainfall, for 
example, is illustrated by no fewer than seven full- 
page charts The tables occupy eighty pages and 
molude not only monthly normals of all climatic 
elements, including the frequency of ‘ phenomena’, 
but also variations of pressure, temperature, and 
rainfall from normal at selected stations over long 
periods The figures are reasonably up to date, 
and the collection of all this material must have 
been a gigantic task The arrangement, which 1s 
by elements, involves much turning over of pages, 
but, no doubt, arrangement by stations, preferable 
in theory, would have required too much space 
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We owe the utmost praise to Gebruder Born- 
traeger for their courage m undertaking the publica- 
tion of a work of this magnitude, no less than to 
the editors for the broad lines on which 1t 1s planned, 
and, in this beginningsat least, to Dr Knoch for 
the generous way ın which the plan has been 
carried out Few private readers will be m a 
position to purchase the complete series, but no 
meteorological, geographical, or reference library 
can afford to be without it A stout binding should 
be provided, for the books will be much handled 

CEPB 


Mathematical Tables and Formule 


Standard Four-Figure Mathematical Tables an- 
cluding many New Tables, Trigonometrical Func- 
toons for Radaans, Inverse Trigonometrical and 
Hyperbolic Functions, and an Extended. Table 
of Natural Logarithms By Prof L M Mine- 
Thomson and Dr L J Comrie Edition B 
with Negative Characteristics in the Logarithms 
Pp xvi+245 (London Macmillan and Co, 
Ltd, 1931) 10s 6d net 


HE object of the authors of this volume of 
mathematical tables ıs “to supply a com- 
prehensive set of tables of the numerical values of 
the elementary functions which are in constant 
use in mathematics and in the applications of 
mathematics to physics, chemistry, astronomy, en- 
gineering and statistics, ın those cases where four- 
figure accuracy 1s sufficient" To attain this object, 
nineteen tables, occupying 213 pages, are given 
In each table the authors have endeavoured to 
supply as complete information as possible of the 
values of related functions of the same argument , 
for example, at one opening the computer will find 
the firsb five powers, square roots, cube roots, and 
reciprocals of 100 arguments 
A large number of new calculations were made 
to seven figures and reduced to four figures with 
the usual convention Many of the tables are 
claimed to be new, but these are not specified 
The method of building up these tables and of 
proof-reading was such that computers may be 
assured that the accuracy of the tables ıs high 
The names of Prof Milne-Thomson and Dr 
Comrie are, in fact, sufficient assurance that 
the tables have been accurately calculated and 
printed 
For interpolation purposes, first differences are 
printed where they are useful, and where these 
become inconveniently large, an alternative method 
of interpolation 1s given m some form at the foot 
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of the page concerned In general, the amount | the writer favours this method of printing the char. the page concerned In general, the amount 
of interpolation required is small For the sake 
of increased accuracy in working to four decimal 
places, signs are placed after the tabular results to 
indicate the possible error involved ın the ' cutting 
down’ process A high ‘dot’ no sign, and a low 
‘dot’ cover a unit of the last figure for this pur- 
pose If these signs are used, the results will 
generally be more accurate 

The argument in all the tables has an extensive 
range and the interval is generally sufficiently 
small to make interpolation simple Logarithms, 
antilogarithms, addition and subtraction logarithms 
are followed by square and cube roots, powers to the 
fifth and reciprocals of from 1 00 by steps of 0 01 
to 12 00, with additional columns giving square roots 
of 10» and cube roots of 10» and 100» A table of 
several functions of the first 100 integers, mclud- 
ing logarithm of the factorial and probable error, 
follows Natural and logarithmic trigonometrical 
tables for arguments at intervals (1) of 001° and 
01°, (u) of minutes, (11) of 0 001 radian, are fol- 
lowed by tables of natural and logarithmic hyper- 
bolic fractions, powers of e, and an extensive table 
of hyperbolic logarithms Inverse circular and 
hyperbole functions, gudermanman and inverse 
gudermanman, the logarithm of the Gamma 
function, and the function erf x are the most im- 
portant of the remaining tables 

The main tables are followed by twenty-six pages 
of derivatives, integrals, series, formule, standard 
differential equations, mensuration, eto This part 
of the volume will be useful for reference purposes, 
and a detailed index at the end of the volume would 
have enhanced its value 

An extensive table of proportional parts 1s pro- 
vided at the end of the volume and an additional 
copy ean be removed and placed alongside the 
table 1n use 

The tables are printed very well with the figures 
of the standard type ın modern tables and on very 
good paper Some of the pages appear rather 

‘crowded’, but not sufficiently so to cause undue 

. fatigue in the user of the tables The book 1s sold 
1n strong binding 

Notation Throughout the volume the logarithm 
to the base 10 1s printed ‘log’ and the logarithm 
to the base e 1s printed ‘In’ The choice of nota- 
tion 1s not a happy one, for 1n mathematical text- 
books ‘log’ generally signifies the logarithm to 
the base e This will not be a handicap to the 
computer when he becomes familar with ıt 
Throughout this edition, negative characteristics 
are given in the logarithms where necessary, and 
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the writer favours this method of printing the char- 
acteristic , a companion edition in which positive 
characteristics are used 1s also available 

The work of the authors provides an exceedingly 
useful collection of tables for the large number 
of computers for whom four-figure accuracy 1s 
sufficient 


Mammalian Genetics. 


The Genetics of Domestic Rabbits a Manual for 
Students of Mammalian Genetics and an Ard to 
Rabbit Breeders and Fur Farmers By Prof 
W E Castle Pp v1+31+13 plates (Cam- 
bridge, Mass Harvard University Press , Lon- 
don Oxford University Press, 1930 ) 6s net 


MONG the fanciers and the commercial 
breeders of the rabbit, there 1s an increasing 
number of those who are inclined to agree that a 
working knowledge of Mendelism 1s distinctly help- 
ful 1n the production of new varieties and in the 
fixation of those which already exist So far, their 
interests have been served, though mmperfectly, by 
frequent articles 1n those publications which ad- 
dress themselves to the rabbit-keeper, but the 
need for à small yet comprehensive book on the 
genetics of the rabbit has. during recent years, be- 
come manifest Prof W E Castle has written a 
book which 1s the first serious attempt to include 
within one small volume all that 1s known of the 
genetics of domestic rabbits, and to indicate how 
this knowledge may be incorporated profitably mto 
breeding practices. 

In reading this book, and at the same time con- 
tinually reminding oneself that the rabbit breeders, 
of Great Britain at least, are not at all conversant 
with many of the terms and notions that to the 
trained geneticist are commonplaces, one 1s forced 
to the conclusion that the rabbit breeders of the 
United States must have a greater knowledge of 
present-day genetics than those in this country 
The book can thus be of value only to a very few of 
those who seek and need a simple presentation of 
fact and theory 

To the few, however, the book will prove of 
very considerable value There 1s, for example, a 
chapter entitled “ Criteria of True-Breeding Types 
and Individuals’’, containing a table which shows 
at a glance the hereditary constitution of the 
different varieties, and an account of the different 
mutations that have occurred ıs placed before the 
reader in a clear and concise manner No reference 
is made, however, to the two distinct mutations 
each of which produces the Rex type of fur, though 
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this 1s a matter of considerable importance to the 
breeder, since ıt explains how ıt 1s that occasionally 
two Rex rabbits produce normal-coated offspring 
The subject of yellow fat is discussed at some 
length , but in Great Britain the conclusion of Prof 
Castle that 1t 1s of little or no economic importance 
is not correct, for many firms pay a considerably 
lower price for carcases showing this character 
There are thirty-nine photographs of the different 
types of rabbit, and of these the majority are both 
clear and helpful The bibhography consists of 
only about fourteen references 

It ıs impossible to recommend the purchase of 
this book to the average Buitish rabbit breeder , 
but to the few who already possess a working 
knowledge of Mendelism 1t must prove of very con- 
siderable interest The charge is often made that 
the geneticist finds ıt impossible to present that 
which he has to say 1n terms so simple that anyone 
may 1ead and understand Many have tried to do 
this and all have failed It would seem to be far 
easier to discuss, In everyday language, the origin 
and nature of the universe than to explain the 
origin and genetic nature of a new coat colour m 
the iabbit An understanding of many new words 
is demanded Is it too much to hope that the 
breeder, being persuaded that there are financial 
advantages associated with the possession of a new 
jargon, will acquue ıt ? F A E Crew 


Our Bookshelf. 


The Flora of Northamptonshire Beng a Topo- 
graphical and Historical Account of the Flowering 
Plants and Ferns found vn the County, with short 
Biographical Notices of the Botanists who have 
contributed to Northamptonshire Botany during 
the last Three Centuries By Dr George Claridge 
Druce Pp cxlu+304 (Arbroath T Buncle 
and Co , 1930) np 


Tus veteran British botanist, Dr G C Druce, has 
published a flora of the county m which he was 
born In many respects the work is a model of 
what a county flora should be, and must rank with 
the same author’s floras of Oxfordshire, Berkshire, 
and Buckinghamshire as a noteworthy contribution 
to the floristics of Great Britain 

About 25,000 acres of Northamptonshire are 
under timber ‘The concise account of the geology 
(contributed by Mr Beeby Thompson) clearly 
indicates the dominance of Mesozoic formations 
of Liassic and Oolitic ages, a fact which explains 
such pecuharities of the vegetation as the absence 
of extensive heaths The botanical divisions used 
by Dr Druce are conveniently based on the river 
drainage 

An interesting feature of the book 1s an extensive 
“ Botanologia ", m which appear biographical 
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accounts of all who have contributed to our know- 
ledge of the botany of Northamptonshire Special 
attention is directed to those dealing with John 
Morton, John Hill, and John Clare These bio- 
graphical notices, and especially the lengthy one 
on the poet Clare, are of general interest and should 
prove useful to historians of British botany 

The flora of Northamptonshire consists of 977 
species (1925 estimate), a somewhat smaller number 
than estimated for the surrounding counties A 
list of noteworthy absentees 1s given The county 
has no species pecuhar to 1t, but a number of 
rarities include Anemone Pulsatilla, LEpilobvum 
Lamy, Zanmchelha gibberosa, and Bromus inter- 
TUptUs 

The sequence and nomenclature of species 1n the 
systematic part are those of the author's “ British 
Plant List" (second edition) Vernacular names 
are given and alien species are starred The 
“ grade of citizenship the plant occupies 1n North- 
amptonshire ", the habitat, the earhest known 
record for the county, and localities (for all but 
the common and generally distributed plants) are 
concisely indicated The listing of muicrospecies 
or varieties of Bursa (Capsella), Rubus, Rosa, 
Crategus, Taraxacum, and some other genera, 
makes one wish that critical studies mvolving 
cultural and breeding experiments were more m 
favour with British field botanists 

The book 1s well printed, of convenient format, 
and the proof-reading has been carefully done 

W B T 


A Teztbook of Plant Physiology By Prof N A 
Maximov Translated from the Russian 
Edited by A E Murneek and R B Harvey 
(McGraw-Hill Pubheations m the Agricultural 
and Botanical Sciences) Pp xvi+381 (New 
York McGraw-Hill Book Co, Inc., London 
McGraw-Hill Publishmg Co, Ltd, 1930) 20s 
net 


Tais book has been translated into English from 
the Russian — It is a pity that such a step should 
have proved necessary, for, ın view of the relatively 
large number of universally well-known plant 
physiologists in Great Britam, we should prefer 
to see such a text-book written for our own uni- 
versities, although it must be granted that ıt 
is difficult to conceive of an average syllabus for 
the subject, at present We have our own familiar 
books, useful, however, only to the research worker 
for reference, and too exhaustive to be of any value 
even to the honours student This probably leads 
to the state of affairs ın the botany schools of 
British universities, where the student specialises 
at far too early a stage 

Therefore this book should be welcomed if only 
as a possible means of stabilismg the erratic sub- 
ject It 1s written by a distinguished physiologist 
who himself specialises in the water relations of 
the plant, but he has not allowed such authority 
to undermine the value of his book by giving ıt too 
much prominence ‘The book thus remains a com- 
prehensive though introductory work to the subject 
of vegetable physiology The first part deals with 
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the absorption of matter and energy in which 
photosynthesis, the nitrogen cycle, and other growth 
factors receive adequate consideration Water 
relations are examined in the second part from 
water absorption to transpiration The third part 
considers the energy question in all its aspects, 
and growth movement and reproduction take up 
the fourth part 

The whole work 1s written 1n an attractive style 
and is well illustrated All the familiar theories 
and hypotheses which pervade plant physiology 
to an inordinate degree are mentioned, but not 
“overworked British, American, and other physio- 
logists are given a fair hearmg The excellent 
and well-balanced choice of material, the masterly 
way with which ıt 1s dealt, and the reference books 
and periodicals mentioned in an appendix, all 
make the book a splendid acquisition to plant 
physiological literature, and one to be recom- 
mended to students of the subject up to degree 
standard 


Annual Reports on the Progress of Chemistry for 
1930 Issued by the Chemical Society Vol 
27 Pp 389 (London The Chemical Society, 
1931) 10s 6d net 


THE Annual Reports for 1930, issued by the Chem:- 
cal Society, comprise reviews in the following 
fields general and physical chemistry (C N 
Hinshelwood) , organic chemistry (H Bassett), 
organic chemistry (aliphatic, E H. Farmer homo- 
cycle, G M. Bennett and A W Chapman, hetero- 
cychc,S G P Plant), analytical chemistry (J J 
Fox and B A Elhs), biochemistry (A C Chibnall 
and J Pryde), geochemistry (A F Hallimond) , 
radioactivity and subatomic phenomena (A 8S 
Russell) , and the electrical conductivity of solu- 
tions (Sir Harold Hartley, O Gatty, W A Mac- 
farlane and D M. Murray-Rust) 

It is customary to endeavour 1n these reports to 
present a fairly detailed picture of development in 
phases of the science, rather than to attempt an 
annual catalogue of even the more outstanding 
papers in every branch of pure chemistry They 
are, ın fact, reports rather than summaries, and 
are in consequence both readable and instruetive 
Thus the first chapter deals inter alia at some 
length with the quantum mechanical treatment of 
chemical forces, with the elementary processes of 
chemical change, and with chain reactions, while 
it intentionally leaves certain equally important 
matters for more profitable discussion on a future 
occasion 

The reporter on inorganic chemistry protests with 
justice against the tendency towaids multiple pubh- 
cation, whereby the Journal hterature 1s distended 
unnecessarily In the report on analytical chem- 
istry, attention 1s directed to recent advances in 
the utilisation of physical methods for analytical 
purposes and developments ın micro-analysis are 
mentioned The report on subatomic phenomena 
and radioactivity reviews work published 1n 1929 
and 1930, most of which has been physical in 
character The main object of the report on the 
electrical conductivity of solutions, which deals 
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chiefly with researches carried out between 1920 
and 1930, ıs to show how far the Debye—Huckel 
theory 1s 1n accord with the results of conductivity 
measurements A A E 


Our Catkin-bearing Plants an Introduchon By 
H Guilbert-Carter Pp xu +61 +17 plates 
(Oxford Clarendon Press, London Oxford 
University Press, 1930) 4s 6d net 


Tue object of the author 1n writing this book was 
to provide a short and concise account of the catkin- 
bearing trees that could easily be understood by 
students That he has succeeded in his endeavour 
is very evident to those who possess an intimate 
knowledge of the several families to which the term 
applies Although 1n the space at his disposal he 
was unable to deal with all the catkin-bearing tiees 
that are hardy in the British Isles, his selection of 
representatives for each family 1s such that students 
should have little difficulty 1n finding living examples 
either wild or in parks or gardens In his preface, 
Mr Gulbert-Carter 1s very careful to point out the 
urgent need for students of botany acquiring a 
knowledge of hving plants by studying them as 
they grow, instead of contenting themselves with 
the examination of specimens in the classroom, and 
that advice cannot be too strongly emphasised 
Mr Gilbert-Carter's descriptions of willows, poplars, 
elms, birches, oaks, walnuts, and other trees are 
excellent in every way They all appear in easily 
understood language, and on each page there are 
explanatory footnotes of the scientific terms used 
A number of excellent photographs add to the 
value of the work, which will be found very useful 
to both teachers and students 


About Science a Book for the use of Senior Science 
Students and those who are gowng to teach Science 
By Dr B Millard Griffiths Pp v+142 (Lon- 
don John Murray, 1931) 3s 6d 


Dr GRIFFITHS has written a pertinent httle book, 
and one which ought to interest educationists and 
students alke The unassuming title of the work 
makes ıt plam that the author had no intention 
of giving a complete survey of scientific method, 
though many of his arguments are framed in an 
original and persuasive way In his introduction, 
Dr Griffiths very nghtly complains that students 
of science are told little or nothing about the 
foundations upon which science stands, because 
the foundations of knowledge form a pait of 
philosophy , and he maintains, with equal reason, 
that such an omission 18 a handicap for them 
in hfe, because i6 makes ıt difficult for them to 
appreciate the relationship of science to literature, 
history, and art, which are important things ın hfe 
So his book ıs written mainly for the purpose of 
interesting science students in the more philo- 
sophical aspects of science We wish him success 
in his attempt But we would go further, and 
suggest that students would have everything to 
gain and nothing to lose if their science curricula 
were less crowded, and if they were given in 
exchange an introductory course in mental orienta- 
tion and the methods of knowledge T G 


850 


NATURE 


[JUNE 6, 1931 





Letters to the Editor. 


[The Hditor does not hold himself responsible for 
opynions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE No notice s taken 
of anonymous communacations ] 


Mouth-Posture Forms of Phoenician Cuneiform 
Symbols 


By the courtesy of M Virolleaud, the decipherer of 
the 1ecently discovered Phoenician cunerform alphabet 
of Ras Shamra, I have had the opportumty of study- 
ing the twenty-nine symbols (including alternatives) 
which he has identified, and the phonetic values which 
he attributes to them It 1s therefore possible to com- 
pare the form of the symbols with that of the mouth 
posture (or gesture) which produced the sound for 
which, ıb 1s believed, they each stood The symbols 
and theu phonetic values and Hebiew equivalents 
are set out in Fig 1 

Of the twenty-nine symbols, almost every one 1s 
suggestive (more or less) of the mouth posture or 
gesture (for a mouth facing to the left) which pro- 
duces the sound symbolised Thus, of the four vowel 
symbols, that fora (see Fig 2) represents a flat tongue 
posture , those for e, é, and 1 are consistent with pro- 
gressively higher postures—the middle stroke of the 
E-hke symbol being symbolic of the tongue at mid- 
height Compare the successive cross st1okes—corre- 


The Ras Shamra Alphabet .(Viwolleaud 
ee Eiger tna [otn ts 
L 
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sponding with successive elevations of the tongue 
posture—in the Ogam vowel symbols, Fig 2 The 
comparison of the symbols for é and e with the later 
symbol E may be noted There 1s no symbol for o or u, 
but the symbol for w 1s quite suggestive of two pro- 
truded lips Of the symbols foi the other bilabial 
sounds—p, b, m, and ph—p ıs obviously apposite, bisa 
double closure , m (two strokes forming a 11ght angle) 
may symbolise a lip closure, but 1s not consistent with 
the p and b symbols The three primary vertical 
closures—namely, (voiced) g, tongue to soft palate, d, 
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tongue to hard palate, and b, lip to lıp—are represented 
by comparable vertical symbols, of which the bilabial 
b has monopolised the two-stroke symbol 

The corresponding (so-called) unvoiced consonants, 
k, t, p, though anomalous in that the strokes are 


other elevated tongue 
b. WM ym 
z, T (zayin) 
$(W (Samekh) 
| ATA (v rarely) 
S TI (tsade) 


s «1^ ov (^ (shin) 
S > (sh Germ Sch) 


Varieties of H. 


BE 


ch T cf TQ 
primary closures (voiced T S^ of K t 


T 


NB ‘The symbol < | 
primy Clos? (unvoiced) foundin 5,5,htah 


a tive of o1r- 
k E cf [aa Flow Dust M crt 


Sel Ogam t a. +o, 
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horizontal instead of vertical, are consistent with one 
another Compare also the triple-headed sign for the 
enduring n with the single head of the momentary 
t-sound It will be seen that the symbol for n 1s also 
closely related to that for d, which 1s due to a similar 
tongue posture The symbol for k may be com- 
pared with the funnel-shaped symbol for ‘ain—both 
formed by a (more or less) constricted throat Of the 
other consonants due to an elevated tongue posture, 
l ıs consistent, so are two at least of the different 
varieties of s (samekh and tsade) and the z sign (zayin) 
The rare form of samekh may represent the tongue 
between the upper and lower teeth 

There only remain the h sounds, and a <-type of 
symbol found in the letters h (strongly aspirated 1n the 
lower throat), B (?), t (flat tongue agaist palate), ph 
or f, q (explosive k), s (shm) and š (German sch), and 
in the symbol forr The h symbol (three parallel 
horizontal strokes) 1s not mapposite to an anu flow 
through the mouth The three-headed sign for cheth 
(ch as in German buch) ıs appropriate for the pio- 
longed sound due to an incomplete g closure—the 
symbolism of single and triple heads for sudden or 
prolonged sounds being similar to that already found 
int and n, and perhapsalsoinr The «sign seems to 
represent an air flow through a constriction, since all 
the symbols which contain ıt (h, À (?), t, ph, q, s, and š) 
have this characteristic 

The dawning mouth symbolism which I pointed as 
appearing ın Sumerian cuneiform, in a paper (British 
Association, Sept 8, 1930) before the publication of 
the Ras Shamra alphabet, 1s substantially confirmed 
by M. Virolleaud's interpretation of ıt 

Some examples, taken from that papei, are shown 
m Fig 3 
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mortality in the seedlings of the great genera Brachy- 
stegia (and Berlinia), Acacia, Combretum, Terminalia, 
and Commiphora, while loss in first-stage seedling 
Graminew is extremely great in proportion to the 
numbers produced. 

(6) Obviously, mortality factors definitely must 
influence the general distribution of a species— 
favouring one, hindering another, and through these 
reactions automatically favouring or hindering yet 
other species. 

Any careful student working at the ecology of 
natural communities should be able to adduce data 
of similar kind. 

I have little hesitation in agreeing with Prof. 
Salisbury that the actual selection among the progeny 
of individuals seems to take place largely in those 
phases of development showing the least divergence 
morphologically—the young regeneration stages. At 
the same time, I maintain that we must not lose sight 
of the mortality rates in the flowering and fruiting 
phases of older plants: this point Prof. Salisbury, 
of course, has taken into account. 

It might not be without interest to record that, 
unknown to himself, Prof. Salisbury actually was the 
person who inspired me with a desire to investigate 
the mortality factors in African vegetation—through 
the medium of a remark in a letter in 1922: * One 
is almost accused of having a morbid mind if one 
emphasises the need for investigation of the factors 
responsible for mortality in plants”. 

So much for mortality in plants. Observations 
made by me since 1922 upon various invertebrate 
and vertebrate groups in biotic communities show 
that among animals the mortality in the young stages 
is often extremely great. From general impressions 
gained in South and East Africa I feel that a statis- 
tical study of the mortality rate in infants and younger 
children, among primitive peoples, too, would support 
the view that it is in the earlier stages that there is the 
greatest proportional mortality, apart, of course, from 
the actually senile classes. JOHN PHILLIPS. 


Kondoa-Irangi, 
Tanganyika Territory, 
Mar. 1. 
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Thrips tabaci Lind. as a Vector of Plant Virus 
Disease. 


Two years ago, there was discovered in a commercial 
glasshouse in Cardiff a plant of Solanum capsicastrum 
which was affected with a virus disease in which the 
symptoms consisted of numerous concentric circles on 
the leaves. This virus has been investigated at Cam- 
bridge; it has been transmitted by artificial means to 
various hosts, including the tobacco plant, on which it 
produces a typical ringspot disease.! 

Further studies have been carried out upon the 
insect vectors of this ringspot and, out of a number of 
insects tested, one, T'hrips tabaci Lind. (Morison det.) 
has proved itself a most efficient vector of the virus 
(Fig. 1). This is the first record of plant virus trans- 
mission by Thrips in the British Isles. 
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Recently I received from the neighbourhood of 
Cardiff some tomato plants also affected with a virus. 
Experiments carried out upon these plants showed 


Fig, 1.—4A tobacco plant infected with ringspot by Thrips tabaci, Note 
the concentric rings, surrounded by a halo, developing close to the 
feeding marks of the insect, which appear as whitish dots. 


them to be infected with a very serious virus disease 
known in Australia as ‘spotted wilt’. The disease 
is transmitted in that country by the T hrips, Frank- 
liniella insularis Frankl.* The symptoms of spotted 
wilt on tomato consist of bronzing of the young leaves, 


FIG. 2.—Tomato leaf showing one of the symptoms of spotted wilt, 
in this case ring-like markings on the leaves, 


the development of ring-like markings on leaves and 
fruit (Fig. 2), and cessation of growth—occasionally 
the plant is killed. Experiments at Cambridge have 
shown that Thrips tabaci transmits this virus also. 
The similarity in the mode of transmission between 
spotted wilt of tomato and the S. capsicastrum and 
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tobacco ringspot, together with certain other factors, 

ibility that the two viruses might 
: comparative study of the host. range 
and symptom expression on differential hosts of the 


respective viruses offers almost conclusive evidence 


_ that both diseases are due to the same entity. There 


, also, to be little doubt that the dahlia plant 


with a virus disease, which expresses itself in con- 
centric circles on the leaves (Fig. 3), occur commonly 
in the neighbourhood of 
tomatoes infected with 
spotted wilt. Inoculation 
from such dahlias to 
tobacco and Datura pro- 
duces ptoms indis- 
‘tinguishable from those 
produced in tobacco and 
Datura by spotted wilt 
and the S. capsicastrum 
ringspot. 

The insect vector of 
tobacco ringspot as it 
occurs na in the 
tobacco fields of America 
and elsewhere does not 


Fi. 3.—Leaf of dahlia infected 
Siih the rings sppe to be known. In 
the lig 


pot virus, 
ht of these new 
facts, it is worth while to suggest that here also the 
insect vector may be a species of Thrips; whether 
there is any connexion between the tobacco ringspot 
of America and tomato spotted wilt which has recently 
been discov there,? is still to be proved. 
As spo wilt is à disease of great economie im- 
portance in Australia, this announcement of its ap- 
rance in the British Isles is of some moment. The 
ips which transmits the virus in land occurs 
"very commonly in houses but, owing to its minute 
size, is easily overlooked. Its presence can, however, 
be i y the feeding marks of the insect, 
which consist of silvery-white patches on the leaves 


accompanied by sak granules of excreta. Without 


. 


. reaction vessel to 


in any way to be an alarmist, I would suggest 
that tomato growers should be on the look-out for 
the appearance of spotted wilt in their glasshouses. 

I have pleasure in acknowledging my indebtedness 
to Mr. John Rees, Adviser in Agricultural Botany, 
University College, Cardiff, who sent me the affected 

lants. KENNETH M. SMITH. 
Potato Virus Research Institute, 
School of Agriculture, 
University of Cambridge, May 16. 


! Smith, Kenneth M., Ann, Appl. Biol., 18, No. 1. 
G., Bald, J. G., and Pittman, H. A., Bull. 44, Coun, Sci. 


The Photosensitised Explosion of Hydrogen- 

Oxygen Mixtures in the Presence of Chlorine, 

A RESULT of some interest has récently been obtained 
relative to the explosion of hydrogen and oxygen by 
the photosensitising action of chlorine in light from 
the mercury vapour lamp transmitted by glass. The 
experiments were initially carried out at a temperature 
of about 300° C, with the view of testing the possi- 
bility of the initiation of a hydrogen-oxygen chain 


mechanism by the hydrogen atoms produced in the 


hydrogen chloride synthesis. When 280 mm. of a 
mixture (2H, + O,) was exposed in a cylindrical glass 

light from a mercury lamp, no effect 
was observed. If chlorine in increasing quantities 
was added, asharp limit of chlorine pressure was found, 
above which a practically instantaneous and quantita- 
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tively complete explosion of the hydrogen and oxygen 
to form water occurred. Below this limit a rapid 
reaction between the hydrogen and chlorine occurred, 
which was complete in a few minutes, only a trace of 
water formation, if any, being observable. The limit 
of chlorine pressure was exceedingly sharp and could 
be fixed with precision to one or two mm. In the 
particular apparatus used it was 135 mm. at 300? C. 
ne p were then carried out at other 
peratures, the quantity of hydrogen-o 
mixture always being ad fasta to e oon ad ine r 
concentration in the reaction bulb. It was found, 
contrary to initial expectation, that the hydrogen- 
oxygen explosion could be sensitised down to room 
temperature, though a much greater chlorine pressure 
was required at this lower temperature, In the ac- 
companying graph (Fig. 1) is plotted the limiting 


: 


(nto. Ma) 


8 


CRITICAL ChLORINE PRESSURE 


Fig, 1, 


chlorine pressure, reduced to 0° C., required to sensitise 
the explosion of (2H, O,) at constant molar con- 
centration corresponding to a total pressure of 156 
mm. at 0* C. 

At constant temperature, the limiting chlorine 
pressure is, roughly, directly proportional to the total 
pressure of the system, but variation of the hydrogen- 
oxygen ratio does not markedly affect the limit. 

The explosions at the higher temperatures were 
sharp but not violent, and nearly quantitative, At 
the lower temperatures they were never complete, and 
often seemed to partake of the character of a violent 
detonation. 

It is clear that the photosensitising function of the 
chlorine cannot be solely attributed to the initiation of 
reaction centres for the hydrogen-oxygen reaction. 
These, in any case, would be incapable of projecting 
reaction chains at low temperature. More probably 
its function is twofold. We may suppose that in the 
first instant of illumination there is a rapid reaction 
of hydrogen with chlorine, and that some small 
element of the system is adiabatically raised to the 
explosion temperature of hydrogen and oxygen. The 
hydrogen atoms of the hydrogen-chlorine chains then 
form plentiful starting-points for the hydrogen-oxygen 
chains, and the combination of hydrogen and oxygen 
spreads out from this point by flame propagation. 

This view is borne out by the fact that at a given 
temperature the explosion always appeared to be 
connected with a Draper effect (pressure increase), of 
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mical Interactions of Hydrogen with 
` Chlorine and Bromine. 











o many carefully performed experi- 
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gen have shown it to be almost directly 
portional to the intensity of the light. — 
This marked difference in behaviour we have shown 
o be due to the fact that the determinations of the 
. Tates of reaction with hydrogen and bromine have 
|. been made in the absence of impurities which inhibit 
— the reaction, whilst those with hydrogen and chlorine 
|. have been made with mixtures which contain such 
impurities, notably oxygen. Our recent experiments 
. show that if the chlorine used in the experiment is 
| separated from the inhibitive impurity, oxygen, by 
^ fraetional. distillation, and then afterwards purified 
from other inhibitive impurities by washing it with . 
"^ pure water, the rate of reaction in question is, like 
. that of the reaction between hydrogen and bromine, 
.. no longer directly proportional to the intensity of the 
light, but more nearly to its square root. Moreover, - 
|, dt was shown in this laboratory by E. R. Boller, almost 
two years ago, that if à mixture of hydrogen and 
|. bromine contains a very small quantity of nitric 
- ;Ooxide-—-an impurity which had previously been shown 
s be..a powerful inhibitor—the rate of formation 
' OF hydrogen bromide became proportional to the 
intensity of the light. Therefore, so far as the in- 
fluence of the light is concerned, these two analogous 
photochemical changes show the expected corre- 
spondence. D. L. CHAPMAN. 
AWEN F. B. GIBBS., 



























Leoline Jenkins Laboratories, 
. Jesus College, Oxford, 

| Optical Activity dependent on Co-ordinated Nickel. 
IN continuation of our researches on co-ordination 






chanism will appear at an early date. | 
To . RG. W., Norris, | 


emical interaction of chlorine and | 
8- been recently described as an in- | 
heme. Despite the fact that it has been 


» it is not yet possible to describe |. 
ansformation of the two gaseous | 


fluorescence. | 


the fact that 




















































. Emission Bands in the Mercury Spectrum under 
aiii o- Low Excitation. «(0 
In a letter published under the above title in 
NATURE of May 2, it was stated that the series of 
bands whieh appear in absorption of the unexcited 
vapour in the region from. 42943 to A2614 could b 
obtained in fluorescent emission by exciting with th 
iron are in the region on the long wave side of the. 
resonance line 42537. It is not necessary to excite close: 
to the resonance line in order to get them. This band. 
series accordingly forms part of what I have called. 
the ' wing effect '. onn 
A further very definite result is now to be com- 
municated. The ‘core effect’, that is, the fuor- | 
escence obtained when stimulation is by the exact 
wave-length of the atomic resonance line as given by. 
a cooled mercury lamp, also includes a band series in- 
the same region of the spectrum, but it is not identical. 
with, or, so far as can be seen at present, definitely - 
related to, the previous band series forming part of. 
the wing effect. . DN 
It is identieal with the series which I formerly 
measured in electrically stimulated vapour. . I then 
called it the emission series of the less. refrangib 





region, to distinguish it from the other series in 
same region which had only been obtained in abso 
tion of the unexcited vapour... "These names are 
longer distinctive, and I shallspeak for the presen 
and quite provisionally, of the core series and the 
wing series, according to the mode of excitation 








5 The wing series is related to the apparently co 
tinuous maximum around 43300 at its tail end } 

both are greatly enhanced by supe 
heating the vapour. — | | = 
The core series, on the other hand, seems to 
be related to the apparently continuous maximum 
around 2650 at its head, which latter forms part of 
the core effect, but not of the wing effect. Neither 
the core series nor the maximum 2650 at its head are 
at all enhanced by superheating. f 
These various relations come out very strongly in 
the photographs, whieh it is hoped to reproduce, and 
whieh will make them clearer than a short written 
account can be expected to do. RAYLEIGH.. 
Terling Place; = . — ZU 

Chelmsford, Essex, 
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Fine Structure in the Arc Spectra of Bromine 
and Iodine 


Bromne —The fine structures of a number of 
bromine are lines have been previously reported by 
Hon! By assuming that the hnes 346632, 6560, 6351, 
6149 have identical structures, De Bruin? inferred 
that the nuclear spınıs 4 The fine structure measure- 
ments have been considerably extended, using a high 
frequency (15 megacycles) electrodeless discharge in 
pure bromine vapour and a Fabry-Perot interfero- 
meter. All the observed structures arise from the 
4p*5s electron configuration, as was to be expected 
Although the hnes employed by De Bruin have not 
identical structures, as he supposed, the value of 
4=% has been confirmed There 1s evidence that the 
two isotopes of bromine (79, 81) have the same nuclear 
spin 

lodane —Fine structures have been previously re- 
corded only in the 1odine spark hines,? but by employ- 
ing similar experimental arrangements to those used 
for bromine, fine structures have been observed ın the 
region \4700-A8000 The arc lines are mostly regular 
quartets and sextets degrading to the violet in both 
intensity and interval The simple regularity of the 
structures ıs such that they are obviously characteristic 
of only one 7 term in each lne The observed struc- 
tures arise from the 5p‘6s electron configuration, that 
is, that corresponding to the 4p45s ın bromine This 
1S in agreement with the partial analysis of the 
spectrum made here by S F Evans (unpublished) As 
21+ 1 is the maximum multiplicity attainable, the 
existence of sextet terms proves that 2 1s at least 
equal to £, which had been previously inferred from 
the absence of appreciable alternating intensities in 
the absorption band hnes of I, 

Since with 7 less than +v the full multiplicity 1s not 
attained, the application of the interval rule must 
decide the value of 2 (in the absence of Zeeman effect 
measurements) The best hne observed ıs 44862, 
which is a quartet and thus involves 7=§% in the 
5p*6s term (this ıs confirmed by the analysis) The 
intervals are 123, 103, 83 (cm-*x1073), that 1s, 
6x205,5x2006, 4x207 <A value of ?— 2 must be 
invoked to fit these exact ratios (6 5 4), and this 
value 1s supported by the interval ratios in other lines 

The most probable values of 2 for the halogens are 
shown 1n the table below 









Jluorime Chlorine Bromine | Iodine 


—Ů | | a— ——À Mn a 


19 35 (37, 39) 79, 81 127 
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Halogen 








Number of Protons 
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Nuclear Spin 


No apparent regularıty exists, but the large and small 


% values are associated with a single isotope Full 
details of the fine structure measurements will be 
published elsewhere 

S ToLansky 


Physics Department, Armstrong College 
(Newcastle-on-Tyne), 
Durham University, May 5 
1 Hon, Mem Coll Ser Kyoto, vol 9, p 307, 1926 


* De Bruin, NATURE, Mar 15, 1930, vol 125, p 414 
3 Wood and Kimura, Astroph Jour, vol 46, p 181, 1917 





The Resonance Potential of Trebly Ionised Bismuth. 

Usine the known data of the spectra Hg I, T1 II, 
and Pb IIL? and extrapolating by means of the 
irregular doublet law, the predicted values of the 
wave numbers of the important combinations 
6s6s 1S, — 656p “P, and 6s6s 1S,- 6s6p !P, of Bi IV 
are approximately 76,000 and 115,000 
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In a lst of wave-length measurements of the 
vacuum spark of bismuth in the Schumann region, 
for which I am indebted to Dr R J Lang, there are 
very strong lines at 75928 (41317 12 A ) and 114601 
(A872 59 A ) If these aie assumed to be the above- 
mentioned combinations, then 6s6p 3P,-— 6s6p *Pi 
would be 38678 A distinctive feature of the spectra 
Hg I, Tl IT, and Pb III ıs the appearance with great 
intensity of lnes arising from mtercombinations 
between singlet and triplet terms One would there- 
fore expect to find the wave number difference 
38678 recurring a number of times in the Schumann 
region At least five pairs of hnes with this difference 
have been found in approximately the expected 
positions. However, in spite of this apparent cor- 
roboretion, I have been somewhat doubtful of the 
validity of the foregoing identification, because the 
hne 75923 had already been included by Lang‘ 
in a scheme for Bı III In a recent paper? by 
McLennan, McLay, and Crawford on the spark 
spectra of bismuth, the line 75923 finds no place in 
the scheme for Bı II or for Bı III. 

Still more significant evidence that this line belongs 
to Bi IV, and ıs in fact the resonance line 6s6s 15, — 
656p °P, 1s to be found 1n the data given by Arvids- 
sonë in a recent letter to NATURE, ın which ıb 1s 
reported that the hne 75923 has been resolved mto 
three components of relative intensities 6 5 5 If 
it 1s assumed that the nuclear quantum number 
of bismuth ıs 9/2 and that the 6s6s 1S, term 1s single, 
then the theoretical relative intensities of the three 
components of the 6s6s 1S,- 6s6p ?P, combination 
as calculated by the formule given by Pauling and 
Goudsmit’? ıs 6 5 4 ın order of decreasing wave 
number This agrees very closely with the experi- 
mental ratio It therefore seems very probable that 
this 1s the resonance line of Bi IV, giving the value 
9 36 volts for the resonance potential 

Some progress has been made in finding further 
wave number regularities m Bi IV, but the spectrum 
is difficult to interpret because of the 7 7 coupling 
of the two electrons The work is still proceeding 
and ıt ıs hoped that a detailed report will be made 
elsewhere at a later date 

STANLEY SMITH 

University of Alberta, 

Edmonton, Canada, 
Apri 10 


1 Fowler, A , '* Seriesin Line Spectra", p 148 , Fleetway Press (1922) 

* McLennan, J C, McLay, A B, Crawford, M F , Trans Roy Soc, 
Tarada; 22, p 241, 1928 Smith, S, Proc Nat Acad Ser, 14, p 951, 
1 


3 Rao, K R, Narayan, A L, Rao, A S, Indian Jour Phys, 2, p 
467, 1923 Smith, S, Proc Nat Acad Scr, 14, p 878, 1928 

4 Lang, R J, Phys Rev, 32, p 737 , 1928 

5 McLennan, J C, McLay, A B, Crawford, M F, Proc Roy Soc, 
A, 129, p 579, 1930 

6 Arvicsson, G, NATURE, 126, p 566, 1930 

? Pauling, L , and Goudsmit, S , “ Structure of Line Spectra ’’, p 140 
and p 214, MeGraw-Hall (1930) 


Impact Figures on Polished Rock Salt Surfaces. 


Ir a small steel ball ıs dropped from a height of a 
few inches on a polished rock salt surface, the imprint 
of the ball on the crystal surface remains as a circular 
depression of one or two millimetres in diameter 
The surface 1s deformed, however, over a region many 
times the area of the circular depression If an 
optical test plane (a piece of ordinary plate-glass will 
do) 1s placed on the crystal and the surface examined 
ın monochromatic light, the interference pattern 
shows a number of families of ‘loops’ extending 
away from the imprint of the ball. 

If the crystal surface approximates a 1, 0, 0 plane, 
the depression will be surrounded by eight sets of 
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loops, as shown in Fig 1 A I, 1, 0 plane also shows 
an eight ‘looped’ figure, but 1n this case the pattern 
1s no longer symmetrical but appears as Fig 1 would 
appear if the page was stretched to 4/2 of 1ts present 
width This, as well as the fact that a1, 1,1 plane 
shows a six ‘looped’ figure, 1s to be expected from 
the atomic spacing 1n these planes 





The loops, of course, are simply contours either of 


depressions or of elevations of the crystal surface In 
Fig 1, the borders are parallel to the sides of the 
elementary crystal cube, im this case, families of 
loops having axes parallel to the sides of the cube 
represent depressions, while those with axes parallel 
to the diagonals represent elevations 


SINCLAIR SMITH 
Mount Wilson Observatory, 
Pasadena, California, 
April 23 


Photographic Effects of Vitamins A and B. 


THE biological effect of vitamins is well known, 
but their chemical nature is most elusive We have 
recently been investigating their physical effects, and 
some results obtained may be of interest 

Photographie plates were covered with alummium 
foil and letters were cut out of the foil covering the 
glass side. Extracts of vitamins A and B, biologically 
tested, were used to paint the letters VA and VB on 
the glass side The vitamin A used was ether ex- 
tract of dried ox-liver, the solvent bemg removed in 
nitrogen Vitamin B was water extract of purified 
brewers’ yeast The plates, wrapped in black paper, 
were left for three days, on development, clear images 
of the letters were obtained 

To confirm the results, vitamms A and B were 
sealed in two separate glass tubes, and the expen- 
ment was repeated Very sharp images were again 
obtained. 

An extract of vitamin A prepared in a Paris re- 
search laboratory was investigated in the same way 
It also gave positive results 

Vitamins destroyed but not carbonised did not 
affect the plates. 

Two solutions, one ten times stronger than the 
other, of vitamin A ın paraffin oil and vitamin B in 
water, were compared The plates showed clearly 
difference in strength Control experiments of pure 
solvents gave unfogged plates 

It 1s mteresting to note that the effect of vitamin 
B 1s similar to that of vitamin A, although the two 
vitamins are of different origin 
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The experiments were repeated several times, and 
the same definite effect was present We are pro- 
ceeding with our research into these effects 


SOPHIE BoTCHARSKY, 
London 
ANNA FOEHRINGER 
Laboratoire d’Electrochimie, 
cole des Hautes Etudes, Paris 





Isomeric Thiosulphuric Acids, 


IN continuation of an investigation of thiosulphato- 
cobalt complexes, ıt has been found possible to 
isolate two very interesting isomeric modifica- 
tions of thiosulphato-penta-cyano cobaltic acid 
H4[(CN), Co 8,0,], the difference between which lies 
in the constitution of the thiosulphate radical 
The two acids differ in their chemical behaviour and 
form two corresponding series of crystalline isomeric 
salis Both the complex acids hydrolyse imm warm 
water, liberating two different varieties of free thio- 
sulphuric acid One of the latter decomposes as 
usual into sulphur dioxide and sulphur, whereas 
the other gives mse to sulphuretted hydrogen and 
sulphuric acid This furnishes a positive and direct 
evidence of the existence of two isomeric forms of 
thiosulphurie acid, and has indeed led to their isola- 
tion in solution The two different ways in which 
the constitution of thiosulphurie acid has been repre- 
sented in many text-books correspond, therefore, ın 
reality to these two isomeric forms In fact, Piccard 
and Thomas? obtained an indication of the syn- 
thesis of thiosulphurie acid from sulphur trioxide and 
hydrogen sulphide 

The constitution of the two forms 1s best repre- 
sented by the well-known formule 


OH OH 
D= so< and OSC 
. OH SH 
PRIYADARANJAN RAY 
University College of Science, 
Caleutta, April 15 


+ Ray, Jour Ind Chem Soc, 4, 64, 326, 1927 
? Helv Chim Acta, 6, 10382, 1923 





Ravens Flying Upside-down. 


_ In NATURE of Dec 20, 1930, p 956, Mr Sydney 
Evershed has described an observation relating to 
ravens flying upside-down From this note one gets 
the impression that the habit is rather rare, from 
my observations, however, this 1s not the case For 
some years [ have had the opportunity of seeing 
many hundreds of these interesting birds in Iceland, 
where the number of mdividuals of this species 


apparently is rapidly mcreasmg, probably because. 


the refuse from the fisheries affords food for very large 
numbers of them In some places—as Westmannaeyer 
and Hnifsdal in Isafjord—I have seen about a hundred 
of these birds performing evolutions 1n the air round 
favourite resting places, and here it 1s a rather common 
appearance to see the birds flying upside-down in the 
manner described, though I do not think I have seen 
them flying for so long a distance as 1000 metres, as 
recorded by Mr Evershed The upside-down fight 
15, S0 far as I can judge, not particularly connected 
with the courtship, though it 1s most often seen at 
the time of courtship, when air acrobatics are especially 
performed by the birds, VEDEL TANING 
Copenhagen, 
May 4. 
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Photosynthesis and Solution in Formation of Coral Reefs * 


By Prof J STANLEY GARDINER, F R S 


r'['HE old writers on coral reefs such as Chamisso, 
Darwin, Dana, Semper, L and A Agassiz, 

Murray, and, perhaps, Wharton could scarcely be 
labelled as belonging to any particular science in a 
modern sense In contrast, the investigator of the 
‘coral reef problem’ to-day is usually either a 
geologist or a zoologist, for the botamst has not 
understood, up to the present, that he may claim 
an equal partnership Unfortunately, the geologist 
rarely has sufficient knowledge of biology, although 
well acquainted, perhaps, with the shapes of organ- 
isms and the possibilities of earth movements The 
biologist, -on the other hand, has views as to the 
disappearance of Gondwanaland , but his writings 
indicate his incredulity as to any suggested exist- 
ence of similar earth fluctuations to-day The 
mobile crust of the earth allows of movements in 
the earth’s surface , but these are more often sup- 
posed to be activated by chemical processes 1n the 
inner material than by alterations in the land and 
sea above In addition, there are the physical and 
chemical reactions of the water of the ocean, and 
the possibilities of these, little understood even to- 
day, are almost unconsidered 

I claim that there are two primarily biological 
forces found together on all coral reefs and assist- 
ing to shape them Photosynthesis gives an extra- 
ordinary biological efficiency to the reef-bwldmng 
organism and, as a result, causes an incredible 
rapidity of formation of limestone and thus of reef 
growth This ıs countered by the solution of lime- 
stone by boring organisms, superficially appearing 
small in itself, but actually a main factor in that 
fight between death and hfe that 1s visible on every 
reef 

The photosynthetic method of carbon feeding in 
most plants, depending on their chlorophyll, 1s too 
wel known to require furthei reference There 
are many halophilous phanerogams which hold the 
sand of surface reefs together and thus add matert- 
ally to their permanency Bare rock suifaces are 
covered by aboutforty species of low-growing, mostly 
blue-green alge that prevent their destruction 

A few seaweeds such as Halwneda, with pre- 
cipitated hme in their fionds, assist in forming 
deposits in the sea and may even be the chief 
material filling up parts of lagoons But the main 
reef-builders are about twelve species of five genera 
of Lithothamnionez, which possess dense skeletons 
of lime in the composition of which magnesia up to 
about 20 per cent may play a part Only a thm 
surface film 1s living, the hght being unable to pene- 
trate deenly through cells which are ever depositing 
hme in their walls The encrusting forms thicken 
slowly, but push out their edges rapidly, more than 
20 mm being recorded in four weeks. Gonzolsthon, 
as finely branching growths, affects the surfaces 
of barrier and atoll reefs, behind the actual edge 


ae ee of a lecture before the Linnean Society of London on 
ar 
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zone, which 1s covered almost entirely by incrust- 
ing Lithophyllum, pushing up into- branching but 
rounded masses ‘This genus is abundant 1n places 
down to 10 fathoms on the seaward slopes, but 
gradually Inthothamnion becomes the dominant 
plant-builder, its deeper species, small-bianched 
but rather delicate detached growths, often com- 
pletely covering the whole surface All genera 
belong to the encircling reef, atoll, or barrier, not 
occurring on lagoon shoals or floor 

Thesedentary animal builders are all ccelenterates 
Of first 1mportanee are corals (Madreporaria), the 
builders here being all massive or branclung forms, 
each a single animal but with vast numbers of 
feeding and breeding organs in its polyps Then 
there are the stinging hydroid (Millepora) and the 
blue coral (Hehopora) which grow generally to 
form massive upstanding plates, the animal matter 
forming a surface film perpetually depositing 1ts 
lime below The last 1s an alcyonarian and there 
must be added a series of forms from this group, the 
organ-pipe coral (T'4bvpora) and the soft corals (Sar- ` 
cophytum, Sclerophytum, Lobophytum, and Xema), 
all of which form their hme 1n spicules which may 
play a considerable part in sand formation 

In animals, feeding 1s not so simple as 1n plants, 
and consists of three processes concerned with 
oxygen, carbon,and nitrogen Oxygen seems to be 
the hydrogen-acceptor ın the respiration of both 
animals and plants A complication here is the 
considerably greater motility of animals, even in 
sedentary forms, and this ımphes the necessity of a 
more bountiful supply of oxygen, as well as the 
casting out of waste products The last has been 
met by the evolution of nephridial kidneys in 
higher animals, but the excretion 1s probably a 
function of all free surfaces in sedentary ccelenter- 
ates, calling for a special water circulation to remove 
such poisonous materials 

These special difficulties 1n 1espect to the nutri- 
tion of coral-building sedentary animals 1n tropical 
waters have been met by the ‘ tammg ' of unicellular 
green flagellates (Zooxanthelle) by the polyps—o: 
the polyps being adopted by such plants—housing 
them as symbionts in ther endoderm cells In 
1896, at Rotuma I found corals from which oxygen 
was being given off, and subsequent observations 
in the Maldives and on the Sladen Expedition con- 
vinced me of the importance of this phenomenon, 
of which Dr C M. Yonge, of the Great Barrier Reef 
Expedition, has recently given experimental proof. 
Such oxygen production on the part of these 
symbiotic alge implies the formation of much 
carbohydrate material, and in the absence of 
specially rapid fission 1n the algæ we may infer the 
passage of much of this to the polyps Thus we 
may suppose the alga to be largely responsible both 
for the oxygen and for the carbohydrates required 
by the polyps But 1t1s possible that the alga 1s 
of even greater 1mportance as a scavenger which 
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thrives on the waste products of its animal The 
utilisation of the animal’s carbon dioxide 1s prob- 
ably of small 1mportance, for its disposal is easy, 
and the polyp during the daylight, in which the 
alga’s chlorophyll ıs alone functional, 1s largely 
quiescent ‘The utilisation of the anmmal’s mitro- 
genous waste products probably provides the alga 
with its sole available source of nitrogen, the other 
salts required quite likely existing as such in the 
protoplasm of the polyp In this connexion, the 
absence of other non-infected kinds of ccelenterates 
and of Polyzoa, from the shallower waters of coral 
reefs, 1s significant 

The depth from which our coral reefs of to-day 
grow 1s that at which photosynthesis 1s active 
This ıs about 60 fathoms for plants and 45 fathoms 
for the plant animals as maxima ‘These depths 
fluctuate 1n accordance with the turbidity of the 
water, which increases in the proximity of land 
masses and decreases m the Pacific and Indian 
Oceans from east to west, probably ın correlation 
with the eastern influx of polar waters This tur- 
bidity is largely due to unicellular alge, and a 
second factor 1s introduced by their utilisation of 
any carbon dioxide in the water to the detriment 
of reef-building organisms That plants would be 
affected 1s clear and ıt ıs hard to believe that polyps 
would provide sufficient carbon dioxide both for 
their symbionts and for their lime skeletons On 
reefs, the presumption is that their extra require- 
ments are met by their alge breaking up the bi- 
carbonates of the lime-saturated sea-water, thus 
amorphous lime may be found precipitated on the 
tissues of the free parts of the polyps Where there 
are active water movements, 15 1s presumably swept 
away in the consequently heavy mucous lubrica- 
tion of the surfaces , but 1n the deeper lagoons and 
in other areas of still water, the lime clings to the 
polyps and kills them This, up to the present, 1s 
the only suggestion which explains why lagoons 
have singularly little coral and algal growth on 
their floors, and that upgrowing shoals do not occur 
in lagoons except 1n the proximity of the passages 
into them 

The rapidity of growth of coral-building organ- 
isms is well known and independent estimates agree 
that a reef might grow up from 14 fathoms to the 
surface in a thousand years, but the speed of its 
deposition 1s not material to our hypothesis The 
horizontal outgrowth of reefs 1s considerable , but 
it depends on the extension of their foundations 
by their own talus material On the earth’s crust 
below the reef, there 1s a weight of 24 times that of 
the sea-water replaced by the coral reef, an mcrease 
of 150 percent Can these or the analogous weight 
alterations found in the formation of many geo- 
logical strata be reacting on the earth’s crust to 
produce subsidences * We can give no reply, for 
we have few data as to the strength of the earth’s 
crust and as to the detailed topography of the 
oceanic slopes off coral reefs , but no one with ex- 
perience of the Pacific Ocean can doubt the activity 
of crustal movements, even to-day This question 
must be tested and 16 ıs not beyond the scope of the 
geophysicist, who should be able to tell us at what 
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depths, below atolls, limestone ıs underlauid by 
igneous and other rocks 

Solution of limestones is largely a physico- 
chemical matter and this side has been sufficiently 
dealt with ın respect to the coral reef problem 
by many workers Lagoons are supposed to be 
formed by solution and by the removal of mud 
in suspension Generally organisms are only men- 
tioned as providing carbonic acid gas by their 
decay to help the solution The mud 1s accepted 
as an expected formation wherever land or reefs 
occur, few observations on its production having 
been made Yet this 1s of great 1mportance, since 
it entails the study of the decay and grinding up 
of coral rock in which nearly all the facts are bio- 
logical, current action not being considerable on 
reefs that are clothed by living organisms Every 
mass of limestone 1s visibly bored mto-by organ- 
isms—molluses, worms, sipunculids, sea urchins, 
and certain barnacles Some of these grind their 
tunnels, while others dissolve them out, most using 
both methods 

As a result of the examination of many speci- 
mens, I believe ıt ıs seldom that more than 40 
per cent of the mass 1s thus removed by these 
animals Larger figures were obtamed from 
sponges, but on the whole they are not such 1m- 
portant boring organisms 1n tropical as in temperate 
seas But on coral reefs, I find that all limestones, 
massive rocks, corals, nullipores, stones, and pebbles 
are penetrated by a network of the finest threads, 
which are clearly algal in nature These are the 
chief boring organisms of coral reefs and the 
primary cause of the reduction of hmestone to 
pebble, sand, and mud, a whole sequence of organ- 
isms aiding them ‘They bore solely by solution, 
and while molluscs probably bored primarily for 
protection, many other forms may well have been 
seeking for the nutriment these algae provide 

In living corals, the boring hyphe advance 1n the 
corallum so close to the polyps that we can even 
imagine the latter bemg thrown down to fend them 
off In nullipores, they enter the skeleton less 
easily and ther action 1s slower and less marked 
I have tried by various means to estimate their 
actions, but the error factor 1s too great to make 
any figures of real value, partially because I have 
not found bored and unbored parts of the same coral 
skeleton In undisintegrated coral skeletons, of 
which the polyps were living, our figures vary from 
10 to 60 per cent of the coral dissolved away , while 
in dead corals of the same species the figures are 
40 to 83 per cent The last figure 1s exceptional, 
because usually the coral breaks up into pebbles 
long before ıt becomes so reduced , but the boring 
alge still lve in these, until smothered by mud 
or consumed by sand-feeding organisms. In any 
case, the solution of limestone by boring algs 1s 
a primary feature in shaping coral reefs and one 
deserving of the closest investigation by modern 
methods applied upon the reefs themselves In 
particular, ıt would be useful to ascertain whether 
the importance of these forms, observed by me on 
Maldivan material, : applicable generally to the 
formation of all coral reefs 
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The Nature and Origin of Ultra-Penetrating Rays 


qe meeting of the Royal Society, held on May 
14, was devoted to a discussion on ultra- 
penetrating rays In his opening address * Prof 
H Geiger outlined three main Imes of experimental 
investigation, referring first to the results of direct 
absorption measurements, and in particular to the 
very beautiful measurements of Milhkan and 
Cameron, and of Regener, which together furmsh 
a complete series of ionisation measurements from 
an altitude of 5 km down to a depth of 240 metres 
below the surface of Lake Constance Since, m 
traversing 240 m of water, a particle will make 
many hundreds of collisions with oxygen nuclei, it 
1s highly improbable that the iomsation at these 
great depths 1s produced by corpuscular radiation 
On the other hand, the shape of the lower portion 
of the absorption curve 1s 1n good accord with the 
assumption that the ionisation 1s produced by 
photons Appropriate analysis yields the value 
|^ 0 02 metre! for the true absorption coefficient 
of the hardest component, which, according to the 
generally accepted formule, corresponds to a quan- 
tum energy of about 37 x10? electron volts 
According to the Exmstein mass-energy relation, 
the emission of this amount of energy 1s necessarily 
accompanied by a loss of mass equal to that of 
two protons This fact naturally suggests that the 
radiation in question may arise through a new type 
of disintegration, taking place ın a heavy nucleus, 
in which two protons and two electrons unite in 
self-annihiulation If we assume that the annihila- 
tion takes place in free space, then 1t would appear 
that momentum can only be conserved during 
the process by the simultaneous emission of two 
quanta of equalenergy The appearance of quanta 
of energy 3 7 x 10? electron volts would in this case 
signify the annihilation of four protons and four 
electrons, thatis,a helrum atom Asis well known, 
astrophysical data appear to indicate that matter 
1$ beng annihilated continuously within the stars 
There are, however, strong arguments against the 
hypothesis that ultra-penetrating radiation ıs of 
stellar origin 
It was pointed. out ın discussion by Prof F A 
Lindemann that only the penetrating radiation 
generated in the surface layers of the star 1s able 
to escape, so that even if the rate of generation of 
energy at the centre 1s no greater than at the sur- 
face, the amount of energy escaping as penetrating 
radiation ought to be an infinitesmal fraction of 
the whole, whereas the energy reaching the earth’s 
surface in the form of the hard component alone 1s 
more than 1 per cent of the total energy of starlight 
Several attempts have been made to obtain evi- 
dence of penetrating radiation coming from the 
sun Dr G M B Dobson referred to the recent 
investigation by Hoffman and Lindholm, who 
made a very careful series of measurements extend- 
ing over about a hundred days, and found that the 
intensity was 05 per cent greater during the day 
than during the mght Attributing the additional 
* NATURE, May 23, p 785 
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effect during the day to the sun, we obtain a more 
reasonable value for the ratio of the emission in the 
form of penetrating radiation to the total emission, 
but there still remains the problem of accounting 
for the enormously increased emission of the stars. 
If penetrating radiation 1s of cosmic origin, It 18 
therefore hkely to origmate not ın the stars, but 
in the extremely diffuse matter in inter-stellar 
space, a conclusion which might account for the 
absence of any marked variation of intensity of 
the radiation coming from different directions in 
space It has indeed been a very real difficulty of 
the hypothesis of stellar origin, that 1n spite of the 
relatively high density of matter in the galactic 
plane, no increased intensity 1s observed from this 
direction Prof F Regener ventured to speculate 
upon the possibility that the radiation which we 
are observing now comes principally from our own 
galaxy—but was generated in a previous cycle of 
the universe, some 10? years ago If the universe 
is closed, as Einstein supposes, such radiation 
might be refocused, as 16 were, upon the galaxy, 
but with sufficient blurring of the image to account 
for the observed uniformity of intensity 
Commenting on this communication, Sir Arthur 
Eddington said he doubts whether the universe 1s 
sufficiently accurately spherical for the necessary 
degree of focusing Prof Regener claimed that at 
least this hypothesis had the merit of domg away 
with all difficulties¥concerned with the mode of 
generation of the radiation, for, 1n a complete cycle, 
the physical conditions may have changed entirely, 
so that interaction between matter and radiation 
of a kind now unknown may have been possible 
ın a previous epoch | While we may share Prof 
Regener’s enthusiasm at the prospect of turning 
back a page in the history of the universe, the 
immediate line of advance must clearly be to 
endeavour to reach a solution by extending our 
knowledge of the universe accessible to experiment 
If helium is being annihilated in interstellar 
space, 1t 1s Just possible that the process might 
be detectable under laboratory conditions Lord 
Rutherford described how he had investigated this 
point by placing a number of cylinders containing 
helium at a pressure of 100 atmospheres round a 
high pressure iomsation chamber The presence 
of the helium certainly did not increase the 1onisa- 
tion by so much as I per cent of that due to 
penetrating radiation Since the mass of helium 
surrounding the chamber was equal to a layer of 
water 04 em thick, ıt 1s easy to calculate, using 
Eddington's estimate of the total amount of diffuse 
matter in interstellar space, that if this matter 
consisted entirely of helium and was disappearing 
at the same rate as under the conditions of the 
laboratory experiment, 16 would only account for 
about one-fiftieth of the observed effects of pene- 
trating radiation While ıt is possible that the 
complete anmhilation of helium may only take 
place under the conditions of temperature and 
pressure existing in outer space, ıt is well to 
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remember that, ın ascribing this origin to the hard 
component of penetrating radiation, we are pre- 
supposing the validity of the formula by which 
the absorption coefficient of the radiation was 
interpreted This formula, which only takes into 
account the scattermg of quanta by the extra- 
nuclear electrons, has been tested very thoroughly 
for quantum energies up to two million volts, and 
found to account accurately for the observed 
absorption Is it not hkely, however, as Lord 
Rutherford emphasised, that the more energetic 
quanta may interact also with the nucleus ? 
Although this question 1s only just coming within 
the reach of experimental investigation, 16 appears 
almost certain that even quanta of two and a half 
milion volts energy show a very marked inter- 
action with the nuclei of the heavier elements 
The evidence for this interaction has emerged from 
a study of the y-rays emitted by thorum C" 
As ıs well known, when a quantum ıs deflected 
through an angle 0 by an encounter with an elec- 
tron, its wave-length 1s increased by an amount 


À 
AÀ => l -cos 0) Thus, however great the energy 


of the incident quantum, the wave-length after 
scattering through, say, 120° will be greater than 
36 XU It has been shown by Chao that if 
thorium y-rays are allowed to fall on lead, and the 
absorption curve of the radiation scattered in a 
backward direction 1s analysed, there 15, 1n addition, 
à hard radiation of wave-length about 20 X U 
A more detailed mvestigation (unpubhshed), by 
G T P Tarrantand L H Gray, has shown that at 
a 120°, 1n addition to the soft scattered radiation, 
there are also present at least two other radiations 
of much shorter wave-length, namely, A~20 X U 
and A—12 X U Similar radiations were also found 
when tin was used as scatterer in place of lead 
Moreover, by using a very inhomogeneous source 
of y-rays, 16 was found that only quanta of energy 
greater than about two and a half milhon volts 
were capable of exciting the new radiation 

These facts appear to confirm very fully the con- 
clusions reached independently by Chao, Meitner, 
and Tarrant from direct absorption measurements, 
that part (at least 10 per cent) of the absorption 
of the thorrum C" y-rays 1n heavy elements must 
be ascribed to the nucleus As the energy of the 
quantum increases, there 1s reason to believe that 
the contribution of the nucleus to the total absorp- 
tion will become commensurate with that of the 
extranuclear electrons It 1s most important that 
this pomt should be settled experimentally, for ıt 
1s difficult to beheve that the ionisation produced 
at great depths 1s due to any other than quantum 
radiation, and even if this radiation 1s of secondary 
origin, 1ts wave-length would set a lower limit to 
the energy of the primary corpuscular radiation 
At present this limit is about 4x10? electron 
volts 

The second type of experrment to which Prof 
Geiger referred m his opening address is most 
naturally explained in terms of a corpuscular 
hypothesis It consists ın observing the simul. 
taneous discharge of two ‘tube counters’ by a 
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suitable relay system Simce it has been shown 
expermentally, using radioactive sources, that 
every D-particle passing through a counter produces 
a discharge, whereas only about 2 per cent of the 
y-ray quanta are recorded, the simultaneous dis- 
charge of two counters will, apart from chance 
coincidences, be taken to indicate the passage of 
the same particle through both tubes In the ex- 
perunents of Bothe and Kolhorster, two counters 
were arranged vertically above one another, and 
the number of comcident discharges was noted 
The ratio of this number to the total number of 
discharges of erther counter was in rough agree- 
ment with the value calculated from geometrical 
considerations, so that the immediate ionising 
agent 1n the case of penetrating radiation has an 
efficiency in discharging the counter of something 
hke umty On introducing a 4 em block of gold 
between the counters, a reduction in the number 
of coineidenees of only 24 per cent was observed, 
which ıs approximately the reduction that this 
block would produce in the total ionisation 
Bothe and Kolhorster concluded that since, in this 
case, the corpuscular iadiation was of the same 
penetrating power as the total radiation, whereas 
throughout the region open to experiment a 
secondary corpuscular radiation 1s always observed 
to be much less penetrating than the quantum 
radiation which generates 1t, the ultra-penetrating 
radiation was corpuscular 

Referring to a possible origin of radiation of this 
penetrating power, Prof C T R Wilson pointed 
out that thunderstorms are capable of generating 
electrons of energy 10? electron volts or even con- 
siderably more, and m numbers which should be 
far more than sufficient to account for the observed 
1o0nisation—3n fact, the problem 1s rather to under- 
stand why we do not observe radiation of very 
much greater intensity arising ın this way For, 
from the known proportion of radioactive atoms 
in the air, we know that about ten f-particles will 
be emitted per cubic metre per second, and of these, 
some will be ejected in such a direction as to be 
accelerated by the electric field of the thunder- 
cloud From time to time the accelerated 
B-particle will make a close collision with another 
electron in which the mmimum energy necessary 
i order that the second electron should be acceler- 
ated by the field 1s transferred to the latter The 
number of fast particles thus increases with astound- 
ing rapidity—a single f-particle making one close 
collision every 10 metres would generate 1020 
particles in a distance of 1 km Though the 
currents through thunder-clouds do not reach this 
figure, the total energy of all the thunder-clouds in 
action at any instant 1s about 100,000 times greater 
than that necessary to maintain the supply of 
penetrating radiation reaching the earth’s surface. 

Experiments have been performed, however, 
which appear to give evidence against the view 
that penetrating radiation consists of streams of 
very energetic 6-particles Thus Rossi, and quite 
recently Mott Smith, using the comeidence count- 
ing method, have attempted to deflect the rays by 
a magnetic field In each case, the experment 


- 


-— 


JUNE 6, 1931] 


gave a negative result, though in the experiments 
of Mott Smith a 10? volt electron should have 
been deflected through 2 cm. on reversing the 
field—a deflection that would have been easily 
measurable Since the momentum of a proton of 
10° volts energy 1s only double that of an electron 
of the same energy, the negative result of this ex- 
periment conflicts also with the suggestion of Prof 
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Geiger that the radiation consists of streams of 
protons 

Considering that the range of energy open to ex- 
perimental investigation 1s only a few million volts, 
however, 1t 1s scarcely surprising that no satıs- 
factory hypothesis can be framed to account for 
phenomena exhibited by radiation of 1000 milhon 
volts energy LH G. 
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Obituary. 


PROF ALFRED WEGENER 


T death of Prof Alfred Wegener, leader of the 
- German expedition to Greenland, has now been 
confirmed By this event the sciences of meteoro- 
logy and geophysics have lost a very valuable 
worker 

Alfred Wegener was born on Nov 1,1880 He 
studied at the Universities of Berlin, Heidelberg, 
and Innsbruck, obtaimung the degree of Ph D , at 
Berlin, with an astronomical thesis He took part 
in a Danish expedition to Greenland under Mylius- 
Ericksen in 1906-8 taking charge of the meteoro- 
logical work, including upper air observations with 
kites and captive balloons. and later summarising 
the observations for publication He was a brother 
of Kurt Wegener, well known as a balloonist, and 
he took an active interest in his brother's work 
From 1906 until 1908 the two brothers held the 
world's record for duration of balloon flight with a 
flight of 524 hours 

Wegener aecompanied Col Koch to Greenland 
in 1911-13 As an officer of the reserve, he served 
in the German army during the war of 1914-18, and 
was awarded the Iron Cross of the second class In 
1916 he was appointed to the meteorological service 
of the German army, and was meteorological ad- 
viser on a number of Zeppelin flights After the 
War he jomed the Deutsche Seewarte at Hamburg, 
and m 1925 he was appointed professor of geo- 
physics and meteorology at the University of Graz 

Wegener’s expedition to Greenland m 1929 was 
preparatory to the fourth, n which he perished He 
set out from Kamarujuk ın lat 71° N , on the west 
coast, on April 1, 1930, and by the end of July had 
estabhshed a station on the central 1ce, about 250 
miles from the coast Wegener again set out m 
September with Dr Loewe and a party of thirteen 
Greenlanders, with supples and instruments for 
the observeis at the central station, and he started 
with one Greenlander, Rasmus, on the return jour- 
ney to Kamarujuk on Nov 1 His non-arrival at 
the coast caused no uneasiness at first, as he was 
thought to have stayed at the central station, and 
16 was only in late April that a search party was 
sent out Wegener’s body was found buried 1n the 
snow, but so far his companion, Rasmus, has not 
been found 

Wegener’s contributions to meteorology included 
a number of papers on the investigation of the upper 
atmosphere, but his best known contribution to 
pure meteorology wasa text-book, "Thermodynamik 
der Atmosphare ", which appeared 1n 1911 and of 


a Which a third edition appeared in 1928 This ıs a 
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particularly valuable book, m that ıt emphasises 
the physical aspects of meteorology At the time 
of its first appearance 1t was almost the only text- 
book which gave a physical account of the processes 
of weather, and 16 remains a valuable part of the 
literature of a subject 1n which good text-books are 
rare 

In recent years Wegener has been better known 
as the author of the theory of ‘ continental drift ’, 
which was set forth in 1915 in the first German 
edition of “‘ The Origin of Continents and Oceans ". 
Later editions of this book appeared in German 
in 1920, 1922, and 1929, it was translated into 
English in 1924, and has also been translated into 
French, Russian, Swedish, and Spanish Wegener 
claims that the continents are rafts of granitic rock 
floating in a heavier basaltic magma, and therefore 
free to move relative to each other and to the poles 
He maintains that the continents have changed 
their positions considerably during geological times, 
and sc accounts for the great apparent variations 
of geological climates and especially the glaciation 
of regions now within the tropics The climato- 
logical aspects of the theory have been set out 
very clearly by W Koppen and Wegener in “ Die 
Klimate der geologischen Vorzeit" It cannot be 
said that general agreement has been reached on 
this subject, as can readily be seen by reference to 
the report of a discussion on this and kindred topics 
held at the Royal Society on March 27, 1930 (see 
Proc Roy Soc ,B, vol 106,p 299, NATURE for April 
5, 1930, p 546) Wegener’s ideas have, however, 
stimulated research in a marked degree, and his 
early death ıs a great loss to geophysical science 

Wegener’s expedition to Greenland was part of 
a co-ordinated scheme of British, German, and 
American co-operation in an investigation of the 
weather conditions over the great inland ice-sheet 
of Greenland The British expedition made a 
similar attempt to that of Wegener to set up a 
station m the centre of Greenland, but farther 
south, in the latitude of Angmagssalik The narrow 
escape from death of Mr Courtauld shows the 
dangerous nature of these attempts to solve the 
problems of the meteorology of Greenland It is 
anticipated that the meteorological results obtained 
from the centre of Greenland and from the American 
station at Upernivik, on the west coast, will have 
important bearings upon the weather of Europe 
and America, as well as upon the practical prob- 
lems of possible air-routes to Canada, which was 
a special subject of study by the British expedi- 
tion DB 
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Dr THOMAS ASHBY 


WE regret to record the death of Dr Thomas 
Ashby, the leading English authority on the arche- 
ology of Rome Thomas Ashby was born on Oct 
14, 1874, and was educated at Winchester and 
Christchurch, Oxford, where he took first - class 
honours in Classical Moderations and Litere 
Humaniores He won the Craven Scholarship in 
1897, and ın 1906, the year ın which he took his 
doctorate of letters, he was also awarded the 
Conington Prize 

As Ashby’s father resided in Rome, his ın- 
terests were almost mevitably directed towards 
the antiquities of the city m which he spent his 
vacations Under the guidance of Commendatore 
-Lanciam, at that time the foremost authority on 
Rome, he became an enthusiastic student of the 
topography and history of Rome and the Campagna 
When the British School at Rome was founded 1n 
1901 he became a student In 1903, he was ap- 
pointed Assistant Director, and m 1906 became 
Director ın succession to Stuart Jones He con- 
tinued to hold this position until certain admunis- 
trative changes were made in 1925, and his ap- 
pointment, which was triennial, was not renewed 
Afterwaids he resided in Rome without any official 
appomtment During the War, Ashby served with 
the Red Cross on the Italian Front, where his know- 
ledge of Italian was invaluable, and afte: wards was 
interpreter to the British Mihtary Mission with the 
Italan Supreme Command 

Ashby’s position as an authority on the arche- 
ology of Rome from the earliest times to the 
Renaissance was universally recognised as un- 
rivalled His annual contributions to the Times 
laterary Supplement on the year’s archeological 
work in Italy were packed with information con- 
cisely expressed, which showed that he had every 
detail of Italian archeology at his finger ends His 
knowledge of his subject was encyclopedic This 
characteristic grasp of detail, which, however, never 
failed to evolve a logically reasoned general plan, 
was particularly to be remarked in the accounts of 
his work of exploration which ıt was his custom to 
contribute to the proceedings of the British Associa- 
tion at its annual meetings For many years he 
carried out excavations on Roman sites 1n. Britain 
for a Commuttee of the British Association, and 
was responsible for their excavation of Caerwent 
(Venta Silurum) 

Ashby was the author of many papers which 
appeared in the Papers of the British School 
and in the periodicals of learned and scientific 
societies In 1927, he published “The Roman 
Campagna in Classical Times”’, and revised and 
edited “ The Topographical Dictionary of Ancient 
Rome" left unfinished by Prof G B Platner 
He was the author of several works on the archz- 
ology of Roman Italy, of which the most notable 
was perhaps **The Aqueducts of Ancient Rome” 
He also published a volume of Turner's studies of 
Rome 1n which the letterpress was worthy of the 
painter’s genius, and a book on Italian festivals 
and folklore Ashby was elected a fellow of the 
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British Academy in 1927, and since last year had $ 
been a research student of Christchurch, Oxford 
Those to whom he gave his friendship could appre- 
ciate a warmth of nature which was not apparent 
on the surface, and they will long mourn their loss 


Pror E P CULVERWELL 


By the death on April 15 of Edward Parnall 
Culverwell, the scientific side of the University of 
Dubhn loses one of its most untiring supporters 
E P Culverwell was born m 1855. He was the 
youngest son of Joseph Pope Culverwell He won 
a mathematical scholarship in Trinity College, 
Dublin, in his twentieth year, and a senior moder- 
atorship in mathematics and experimental science 
in 1877 He was elected to a fellowship in 1883 

By his marriage with Edith, daughter of the Rev 
Wm Fitzgerald, Bishop of Killaloe, Culverwell be- 
came connected with George Francis Fitzgerald , a 
connexion which may have been ın some part 1n- 
fluential ın the life-long interest of Culverwell in 
apphed mathematics and in education, Fitzgerald 
being a very great exponent of both 

Culverwell’s earlier publications were a series of 
papers on the “Calculus of Variations’? These 
appeared consecutively in 1892, 1893, and 1895 m 
the Journal of the London Mathematical Society 
In 1895 he contributed to the Geological Magazine 
two papers on * A Criticism of the Astronomical 
Theory of the Ice Age and of Lord Kelvin’s sug- 
gestion ın Connection with a Genial Age at the 
Pole ". These papers will be 1n the recollection of 
many who may read these lines They criticise the 
earlier views of Croll and of Sir Robert Ball as re- 
gards the origin of the Ice Age They brought their 
writer unto notice as a clear-headed and incisive 
critic It ıs unnecessary to recapitulate the contro- 
versy  Culverwell's arguments against the ade- 
quacy of Croll’s theory as explanatory of the origin 
of the Great Ice Age appear to the present writer 
as convincing They are also immical to the ade- 
quacy of Ball’s views | Culverwell rightly refers to 
the necessity of taking into account, as additional 
to direct solar heat, the considerable convective 
transport of heat at the surface of the globe An 
mteresting résumé of the whole subject and of the 
nature of Culverwell’s criticism will be found m 
“ The Quaternary Icé Age ", by Dr W B Wright 
(Macmulan and Co) of the Enghsh Geological 
Survey 

Later ın hfe, m the year 1913, Culverwell pub- 
hshed “ The Montessori Principles and Practice ”’ 
(Bell and Sons) Culverwell at this time was pro- 
fessor of education m the University of Dublin 
This book—now out of print—is a most interesting 
study of a very great subject Indeed, the book 1s 
in itself so educational that the writing of 16 confers 
on its author the status of a most effective educa- 
tionist 

In 1890, Culveiwell published a little book on 
“Mechanics and Dynamics "', intended as an intro- 
duction to these subjects It contains many 1ngeni- 
ous suggestions helpful to beginners J 
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News and Views. 


Tux King’s birthday Honours List contains the 
names of the followmg men of science and others 
associated with scientific work Order of Merit Sir 
Wiliam Bragg, m recognition of his eminent services 
in the advancement of science Kmghts Dr J B 
Baile, vice-chancellor, University of Leeds, Col 
S R Christophers, director, Central Research Insti- 
tute, Kasauh, Dr W C D Dampter-Whetham, 
fellow of Trinity College, Cambndge, Dr P © 
Varner-Jones, founder and Medical Director of Pap- 
worth Village Settlement for the Treatment of 
Tuberculosis, Prof S R Krshnan, King George V 
professor of philosophy, University of Calcutta , Prof 
H Lamb, emeritus professor of mathematics in the 
University of Manchester, Mr C R Peers, president 
of the Royal Socety of Antiquaries, Mr R L 
Robinson, vice-chairman and technical commissioner, 
Forestry Commission CIE Dr L © Coleman, 


director of agriculture, Mysore State , Mr A McKerral, ' 


director of agriculture, Burma, Mr C A Malcolm, 
chief conservator of forests, Central Provinces, India 
CBE Dr Kate Barratt, prmcipal of Swanley 
Horticultural College, Kent, Mr W J Hadfield, 
city engineer and surveyor, Sheffield, a pioneer in 
modern developments of highway engineering and 
road surfacing; Prof H M Hallsworth, David Dale 
professor of economics, Armstrong College, University 
of Durham, Dr Alice Werner, lately professor of 
Bantu languages at the School of Oriental Studies, 
London ISO Mr W BH Moorby, assistant civil 
engmeer-n-chief, Admuralty , Mr J B Serivenor, 
director, Geological Survey, Federated Malay States 


Sm ARTHUR Kzrrg, of the Royal College of 
Surgeons, has kmdly forwarded to us the following 
cable addressed to him and dated May 26 “ Child's 
skull found ın Mousterian Bieccia by MacCown of 
our expedition —Garrod " Muss Dorothy Garrod 1s 
in. charge of excavations at the caves of Mount Carmel 
for the British School of Archeology m Jerusalem, 
and the paity have evidently found a child’s skull of 
Mousterian date The only human remains of this 
date previously known fiom Palestine were the 
fragments of the Galilee skull found by Mr Turville 
Petre ın 1925, and two isolated teeth found by Miss 
Garrod m 1928 and 1929 ‘The race represented by 
these fragments was the Neanderthal, and presumably 
the child’s skull now found will also prove to be 
Neanderthal 


Ox May 27, Prof A Piccard, of the University of 
Brussels, accompanied by Herr Kipfer, ascended at 
4am from Augsburg, Bavana, m an airtight alu- 
minium sphere, about 2 metres in diameter, raised. by 
a balloon which was stated when fully inflated to have 
the enormous capacity of half a milhon cubic feet 
Anticyclonic conditions prevailed at the time, and the 
balloon after remaining 1n. the air for 18 hours fell at a 
spot about 160 kilometres to the south Prof Piccard 
succeeded in reaching a height of about 153 kilo- 
metres, probably penetrating into the stratosphere 
by some four kilometres, and beating all previous 
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records of a manned balloon or aeroplane On the 
descent, trouble occurred with the gas valve, and after 
long delay the balloon landed safely on a glacier 
in the Austuan Tyrol, both aeronauts fortunately 
escaping unhurt 


THE physical pioblem of raising a weight of perhaps 
a third of a ton to a height of 16 kilometres by means 
of a balloon 1s not ın itself unduly difficult , 1t pri- 
marily 1educes itself to a question of expense But to 
carry observers and bring them back alive 1s a very 
different proposition, and Prof Piccard and his 
assistant are to be congratulated on a very notable 
achievement The air in the cabin was renewed by 
two oxygen cylinders, each capable of maintaining a 
good atmosphere for eight hours As was to be ex- 
pected, tha aeronauts suffered considerable discom- 
forts, and one strange anomaly was that at times the 
temperature inside the sphere was most unpleasantly 
high wnile the external am was 55? C below freezing 
point, due to intense solar 1adiation in the 1arefied 
atmosphere Prof Piccard states that the balloon 
rose 15 kilometres 1n the first 25 minutes 
what starthng to learn that the stratosphere can be 
reached by observers after only 20 minutes’ travel 
from the ground Of the scientific results obtained 
it 1s too early to speak 


Pror Prccarp hoped to obtam evidence of the 
cosmic rays under more favourable conditions than 
have previously been possible, and his contributions 
in this field will be awaited with interest Meteo1o- 


logists wil be anxious to know if he has anything to 
tell them about the composition of the atmosphere 


within the stratosphere, even the amount of water 
vapour present there ıs not known, and more know- 
ledge would be welcome 1egarding carbonic acid and 
ozone Observations with self-recording instruments 
on unmanned balloons have already been made of 
cosmic 1adiation, atmospheric electricity, relative 
humidity, ete , but ıt ıs almost certain that ın these 
cases very much better data could be obtained by eye 
observations, and in addition ıt should be possible to 
study the absoiption of solar radiation of different 
wave-lengths by the atmosphere at these great heights 
So successful an initial attempt would lead one to 
hope that much useful scientific information may be. 
gained by this method in the future 


Sœ FLINDERS PETRIE gave his first lecture on the 
results of his past season's work in southern Pales- 
tine at University College, London, on May 28 The 
excavations have now 1eached a stage which reveals 
Ajjul as the home of the Hyksos or Shepherd Kings 
The Hyksos can no longer be regarded as mere 
nomads living in tents For centuries they held this 
city, strongly foitified and a key position on the 10ad 
from Palestine to Egypt, and twenty times as lage 
as Troy It must long have been a centre of com- 
merce between Asia and Africa, for ıt had developed 
harbours and a system of weights and measures At 
one point of the excavations, thiee storeys of buildings 
were penetrated Eighty rooms full of debris, but 
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with doorways intact and walls also intact and eight 
feet thick, were brought to hght In the tombs, 
human beings, horses, and asses are bured together 
Among them the ‘great horses’, which were 1m- 
ported fo. riding, were buried with special care 
Among the material found 1n the tombs was a quan- 
tity of flat-bottomed pottery of a shape entirely non- 
Egyptian It would appear that the city was aban- 
doned about 2000 s c ,piobably, ıt 1s thought, owing 
to malaria Su Fhnders consideis that there 1s still 
work for the next fifty years on Ajjul, but financial 
support for the work 1s needed 


Iy this connexion, we may refer to a letter which 
appeared in the Temes on May 27 over the signature 
of forty students whose careers “have been moulded 
under the Professors guidance”’ Directing atten- 
tion to Sir Flinders Petrie’s position as a pioneer in 
atheological discovery and its methods and aims, 
whether an field work or in research at home, they 
remind the public of his annual expeditions to Egypt, 
of which the results have been published fully for the 
use of students and popularised by lectures and in 
the press Beginning with his triangulation of the 
Pyramids, they go on to point out, his excavations in 

“the Delta, Upper and Middle Egypt, and in Sinai 
and Palestine through the Badanan, prehistoric, and 
dynastic ages have linked up Egypt and Europe and 
have revealed ancient civilisations as a connected 
whole This tiibute, no more than 1s merited by a 
lifetime devoted, with bullant results, to archseo- 
logical research, m which a wide circle will concur, 1s 
made the ground of an appeal for financial support for 
the continuance of training of archeological students. 
The two existing scholarships, one for biblical re- 
search, the other in memory of Gertrude Bell, are in 
need of maintenance, and money 1s urgently required 
for the actual digging 1n the field 


FOUNDED in 1881, the Society of Chemical Industry 
this year celebrates its jubilee The celebrations, 
which will be held m London and will occupy the 
seven days commencing July 13, begin with a meeting 
at the Guildhall at which additional guests may attend. 
provided appheation 1s made for a ticket ın advance , 
in the evening there will be a reception by the presi- 
dent, Sir Harry McGowan, and Lady McGowan, at 
the Great Central Hotel On the following day, the 
annual general meeting will be held at the Royal 
Academy of Music, Marylebone, 1+ will be followed 
by luncheon by invitation of the London section, and 
a gaden party at Teddington The evening will be 
devoted to receptions and a lecture On July 15, the 
Society’s medal will be presented to D: Herbert 
Levinstein, who will deliver an address, meanwhile 
a party will visit places of interest in London 81x 
alternative industrial visits are planned for the after- 
noon, members may visit the General Electiic Re- 
search Laboratories, Messis Watney, Combe, Reid 
and Co’s Mortlake Brewery, the works of the Wall- 
paper Manufacturmg Co, Ltd, Achille Sene, Ltd, 
the British Diug Houses, Ltd, o1 the South Metio- 
poltan Gas Co The annual dinner will be held m the 
evening, when the principal guest wil be H RH 
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Prince George Since this function is reserved for 
gentlemen, the ladies accompanymg members will be 
the guests of the Society at dinner and at an entertam- 
ment Various alternative engagements have been 
made for July 16 A party will spend the day at 
the Rothamsted Agnicultural Research Station , other 
members have the choice of attending meetings for 
the reading and discussion of papers, or of listening 
to addresses delivered by two of the new honorary 
members One of these addresses will be delivered 
by Dr H Sørensen on “Hydrogen Ion Concentra- 
tion”. 


CHEMICAL industry includes the important branch 
of food manufacture and control, and a party of 
members of the Society will be mvited by Messrs J. 
Lyons and Co, Ltd, to luncheon, followed by visits 
to Cadby Hall and to Greenford In the meantime, 
other parties will, ın the afteinoon of July 16, pay 
visits to the National Physical Laboratory and 
Chemical Research Laboratory, Teddington, to the 


research station of the Distillers’ Co , Ltd , at Epsom, 


to the laboratories of Messrs Burroughs Wellcome 
and Co at Dartford, to the Fuel Research Station at 
Greenwich, or to the Pyrene Co and the Firestone 
Tyre and Rubber Co In the evening, a reception 


On July 17, there aie thiee all-day excursions to 
Messrs Huntley and Palmers biscuit factory at 
Reading, to the Research Station of the Anglo-Persian 
Oil Co at Sunbury-on-Thames, o: to Windsor Castle 
and Eton College, ın each case the arrangements 
include a river trip The evening function is a re- 
ception and dance -by invitation of the directors 
of Imperial Chemical Industries, Ltd, at Imperial 
Chemical House, Millbank, Westminster Oxford will 
be visited by road on July 18, opportumity being 
afforded for the mspection of the Bodleian Library, 
the colleges, and the chemical laboratories -On 
Sunday, July 19, Canadian and American visitors 
will leave for their tour of the Midlands, the Lake 
District, and Scotland Arrangements will be made 
for those who so desire to attend morning service at 
St Paul's Cathedral, whilst the afternoon will be 
occupied by visits to Hampton Court or to the Zoo- 
logical Gardens Throughout the week there will be 
an exhibition of chemical plant and research instiu- 
ments at the Central Hall, Westminster Applica- 
tions for participation in the celebrations, with the 
appropriate fees, will be accepted until June 30 The 
office of the Society of Chemical Industry 1s at 46 
Finsbury Squaie, London, E C 2 


Murs SOPHIE BOTCHARSKY and Anna Foeringer m 
a short letter on page 856 of this 1ssue deseribe some 
photographie effects of vitamins A and B observed by 
them It has been suggested by several observers that 
certain substances give off radiations to which their 
biological activity may be ascribed , thus Kugelmass 
and McQuarrie (Sczence, vol 60, p 274, 1924) found 
that when cod-liver oil was made alkaline and oxy- 
genated ıt affected an air-tight photographic plate 
through a quaitz window Othe: workers failed to 
confirm this1esult Diummond and Webster (NATURE, 
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vol 115, p 837; 1925) state that many substances 
undergoing autoxidation will fog a plate, vapour 
bemg given off They suggest that m Kugelmass 
and MeQuarrie's experiments the plate was not m an 
air-tight contamer, or alternatively that the foggmg 
was due to the fused quartz emitting a phosphorescence 
Daniels and Fosbimder (Sczence, Sept 18, 1925, p 266) 
repeated Kugelmass and McQuarrie’s experiments 
and were unable to confirm them Peacock found 
that cod-liver oil became fluorescent on exposure to 
a bright light and that there was possibly some re- 
lationship between its vitamm A activity and fluor- 
escent power but none between the latter and its 
vitamm D content (Lancet, vol 2, p 328, 1926, 
and also Samson Wright, J Physiol vol 61, p 36) 
More recently Hugouneng and Couture (Compt rend , 
vol 188, p 349, 1929) found that cholesterol ob- 
tamed from cod-lrver on darkened a photographic 
plate when ın contact with it or separated by a 
quartz (but not a glass) plate 


On June 1 the survey ship, HMS Challenger, 
built by the Admiralty for the Mimstry of Agrı- 
culture and Fisheries, was floated out of dock at 
Chatham The ceremony was performed by Miss 
Addison, daughter of the Minister of Agriculture and 
Fisheries The construction of this ship 1s the out- 
come of an interim report of the Fisheries Committee 
of the Economie Advisory Council, which recommended 
that His Majesty’s Government should undertake an 
organiséd search for new fishing grounds The ship, 
which has been specially constructed for exploratory 
work ın northern waters, 1s an oil-burning vessel, 
220 ft in overall length, having a displacement of 
1400 tons and a sea endurance of 9500 miles The 
Hydrographic Department of the Admiralty will 
undertake the survey work, and ıb ıs hoped that 
important new fishmg grounds will be discovered 
and charted The name Challenger has very appro- 
priately been chosen for the ship, to perpetuate the 
memory and the traditions of the famous voyage 
of HMS Challenger m the years 1872-1876 That 
voyage is justly regarded as having laid the founda- 
tions of scientific research at sea Although the new 
ship 1s not expected or intended to carry out, like her 
famous predecessor, a cireumnavigation of the world, 
anyhow at present, and her immediate objective may 
make less appeal to the imagination, she starts with 
enormous advantages 1n the form of the most up-to- 
date equipment for scientific research, and may be 
counted on to maintain the high traditions associated 
with her name, . 


Man A ovnvAULD'S own account of his five 
months’ stay alone on the Greenland 1ce-cap was 
published in the Temes of May 20 The party that 
arrived at the station to ieheve the occupants in 
December was faced with the alternatives of abandon- 
ing the station or leaving only one man, smoee the 
supplies of food and fuel were not sufficient for 
more Mr Courtauld then offered to stay alone The 
station was a tent, ten feet in diameter, with double 
walls and covered with snow, through which a metal 
ventilator protruded Two snow houses reached by 
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a snow tunnel contained stores, and an outer snow 
wall enclosed the whole Until March, all went well 
in spite of heavy winds and fiequent gales, but on 
March 21 the station was completely snowed up, and 
from then until the relief on May 5, Mr Courtauld was 
unable to leave the tent, 1n which he lived m darkness, 
without even sufficient light to see what he was eating 
Observations, of course, had to cease when he was 
cut off from his instruments Mr Courtauld notes 
that the temperature in January was not very low, 
and that on one oceasion 1t rose to 20° F By the end 
of February colder and finer weather set in Fifty 
degrees below zero was frequently observed The 
lowest temperature recorded was 04^ below zero 
The strong winds were generally from the north-west 
The station was so completely buried that Mr Wat- 
kins’ relief party found it only by the 1emams of its 
flag and its ventilator shaft projecting above a uniform 
plain of snow 


Tur Very Rev Dr W R Inge, Dean of St Paul's, 
delivered a Friday evemng discourse at the Royal 
Institution on May 29 on “ The Future of the Human 
Race" Dr Inge described m outline the England 
of a thousand years hence as he would hke to see 16 
The population has been stabihsed at about twenty-— 
millions, and certificates of bodily and mental fitness 
are required of would-be parents London remains as 
a large city, but the majority of the people hve in 
villages and small towns Mental and physical tests 
form a regular part of school and university training, 
and the results, with family histories, are registered 
Physical perfection confers the prestige now given to 
social position Most nations are nearly self-support- 
ing and food 1s cheap and abundant ‘There aie no 
wars and the functions of the central government 
are almost nominal ‘There are no opportunities for 
making large fortunes, and indeed there ıs no longer 
any motive for living pretentiously Hours of labour 
are short, but serious hobbies are encouzaged. Broad- 
casting has partly superseded lectures and concerts, 
and air travel has much extended, so that intercourse 
with foreign people 1s easy. Dr Inge warned us, 
however, that crvihsation contains the seeds of 1ts own 
dissolution Physical evolution seems to have come 
to a standstill While the human brain was very 
immature, man began to use tools, and, 1f we do not 
take care, we are in grave danger of becoming para- 
sites of our tools 


In his Ludwig Mond lecture at the University of 
Manchester on May 19, Prof Wilham McDougall 
directed attention to the laggard progress in the bio- 
logical sciences as compared with the rapid rate at 
which physical science had progressed smoe Galileo. 
Psychology, economics, political science, jurisprudence, 
sociology really mark gaps ın our knowledge or fields 
of possible sciences that have as yet scarcely begun to 
take shape or being These regions, m which chaos 
still reigns, must be reduced to order if our civilisation 
is to endure The responsibility for the backward- 
ness of the human sciences was apportioned by Prof 
McDougall partly to the opposition of the churches, 
which he asserted still largely shape and. control our 
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universities; to biological studies, which revealed man. 
as a part of Nature, and to studies of his beliefs, 
superstitions, and customs, and partly to the general 
acceptance of the mechanistic theory The discoveries 
of physical science have multiphed mankind and 
added immensely to the delicacy, intimacy, and 1m- 
portance of relations between men and groups, but 
have given no guidance in the handling of the new 
complexities Prof McDougall considers that only 
the biological, and especially the social sciences 
founded on biology, can save us from the grave dis- 
order and chaos that threaten us Social sciences 
must be actively developed into real sciences, and a 
science of human nature must be created Our most 
powerful intellects should be diverted from physical 
sciences into research on the biological, human, and 
social sciences, the attack bemg concentrated first 
upon anthropology, and an attempt should then be 
made to build the social sciences—especially the 
science of economics—on the results of such anthropo- 
logical research 

THE progress report issued by the Raduostat 
Corporation 1s of value, as 1t shows that considerable 
advances have been made in the development of 
Dr Robinson’s vention To the general public the 
* Stenode Radiostat? wireless receiving set will be of 
great interest, as 1b provides an instrument of high 
selectivity which will permit the hearing of broad- 
casting stations the wave-lengths of which are very 
close together When put on the market, 15 will pro- 


vide a means of largely inereasmg the number of 
stations receivable with good quality and without 


interference in & given locahty Under the broad- 
casting scheme adopted m Europe, the number of 
channels available between 200 and 550 metres 1s 
approximately & hundred, but the number of stations 
actually ın use 1s greatly in excess of this The diffi- 
culties arismg from interference are surmounted to 
a certain extent by assigning certain channels to 
groups of stations all working upon the same fre- 
quency In the United States, where there are far 
more broadcasting stations than in Europe, group 
working is only a partial remedy It has been found 
necessary, m addition to grouping stations, to assign 
to each certain hours during which 1t 1s allowed to be 
m operation The rapid increase in the number of 
high-power stations, both at home and abroad, 1s 
introdueing still further complications These stations 
have a considerable ‘spread’ at short and medium 
ranges A receiving set designed for a nine-kilocycle 
selectivity may be completely paralysed if 16 1s oper- 
ated within twenty miles of stations like Brookman’s 
Park, Daventry, or Moorside Edge The owner of a 
large and expensive set of the older type will probably 
find, when the projected nme high-powered trans- 
mitters are working in Great Britain, that possibly 
Rome and Stockholm will be the only foreign stations 
that will be heard without interference 


THE third annual general meeting of the British 
Society for International Bibhography was held in 
the Science Museum, South Kensington, on April 16 
The Society exists to promote the study of biblio- 
graphical methods and the classification of mforma- 
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tion, to secure international unity of bibliographical 
procedure and classification , and to foster the forma- 
tion of comparative and specialist bibhographies of 
recorded information The Society 1s particularly 
mterested ın facilitating the adoption of the Universal 
Decimal Classification of the Institut International 
de Bibhographie, Palais Mondial, Brussels, of which 
Institut the Society 1s the British National Section. 
This system of classifying books and articles in periodi- 
cal literature has been referred to in previous issues 
of NATURE  Durmg the past year the Society has 
enjoyed very close relations with the Association of 
Special Libraries and Information Bureaux, and a 
Joint Committee of the two institutions 1s actively 
promoting the adoption of the Universal Classification 
The membership of the Society includes representatives 
of most of the specialised branches of pure and applied 
science Ordinary meetings are held from time to 
time, but the Society makes a special feature of assist- 
ing members by personal contact and correspondence 
m any problems of mdexing literature with which 
they are concerned Particulars may be obtained 
from the Secretary, British Society for International 
Bibliography, Science Library, Science Museum, 
South Kensington, 5 W 7 

Tr 1s announced in Scrence for May 15 that the 
American Association for the Advancement of Science, 
and about twenty-five other scientific societies, 
will hold scientific sessions at Pasadena on June 
15-20 This will be the eighty-eighth meeting of the 
Association and the first of a new series of annual 
summer meetings The meeting will be under the 
presidency of Prof Franz Boas, of Columbia Um- 
versity, who 1s known for his contributions to anthro- 
pology, and ın his honour a special symposium on 
* The Antiquity of Man’ has been arranged Prof. 
Boas’s presidential address will be on “ Race and 
Progiess" On June 17, Dr Arthur Day, director of 
the Geophysical Laboratory of the Carnegie Institu- 
tion of Washington, will speak on “‘ The Present Status 
of Seismology ", on June 18, Dr C A Beard, the 
historian, will speak on ‘‘ Scientists and History ", 
and on June 19, a symposium on ‘“‘ The Impact of 
Science upon Civilisation, Past, Present, and Future ”’, 
will be held Another mterestmg symposium has 
been planned on ‘‘Oceanographic Problems", and 
will be conducted by Dr T Wayland Vaughan A 
special session of the zoologists and biologists m 
honour of a former president of the Asociation, Dr. 
David Starr Jordan, who has just celebrated his 
eightieth birthday, has been arranged 

THE Annual Report for 1929-30 of the Scottish 
Marine Biological Association shows the laboratory of 
the Millport Marine Station to be 1n a flourishing con- 
dition So much have its activities mcreased that 
more accommodation will almost certainly be required 
m the near future Already four new tanks for live 
specimens have been added and more space has been 
made available for storage Much good work has been 
done, as 1s shown by the list of published work Miss 
S M Marshall and A P Orr have continued their re- 
searches ın diatoms, studying for another year the 
spring increase in Loch Striven H B Moore has been 
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investigating the sea mud in the Clyde sea area, with 
important results, and R G Neill has completed and 
published a paper on the habits and feeding mechan- 
isms of the polychete Nephthys ceca Dr J. A 
Cranston and Dr B Lloyd have isolated one of the 
demtnfymg bactena from the Clyde sea area, the 
cultural characters of which do not conform entirely 
with those of any known species This has been 
studied m detail and a type culture has been lodged 
with the National Collection of Type Cultures at the 
Lister Institute Researches have also been made on 
the spat fall and rate of growth m certain molluses, and 
shore surveys have been continued Vacation courses 
for students are steadily growing in importance, and 
demonstrations or addresses have been given by the 
staff to classes and parties from various organisations 


A PROPOSAL for the institution of national parks in 
Africa for the preservation of wild hfe 1s made by 
MajorR W G Hingston im a paper in the Geographical 
Journal for May ‘The spread of cultivation, the 
demands of trade, and the activities of the sports- 
man are seriously depleting the fauna Several large 
animals have been extermmated by human agency 
They include the blaubok, the quagga, and Burchell’s 
zebra. The white rhinoceros, the gorilla, the nyala, 
and Grevy’s zebra are on the verge of extinction 
Game reserves, of which several exist in Africa, are 
useful but not entirely effective, because they have 
not a permanent status At present there are only 
two areas that have the status of national parks 
These are the Kruger National Park in the Transvaal 
and the Pare National Albert in the Belgian Congo 
Major Hingston outhnes a scheme of nine other 
national parks These are (1) South Central park, 
including the Kasungu game reserve in Nyasaland , 
(2) Nyala park, two small areas in the south of Nyasa- 
land which are both reserves, (3) Selous park, now 
the Selous game reserve of Tanganyika, especially for 
the preservation of the elephant, (4) Serengeti park, 
to the south-east of Victoria Nyanza, which would 
shelter many species of grassland animals, (5) Kıl- 
manyjaro park, at present a game reserve, (6) Kenya 
park, to the south-east of Lake Rudolf, (7) Bongo 
park, on the Aberdare mountains north-west of 
Nairobi, (8) Bunyoro-Gulu park, now a reserve, on 
the north-east of Lake Albert, around the Victoria 
Nile, and (9) Gorilla park, 1n the Kivu district, for the 
preservation of the gorilla 

«THE Animal Year Book," vol. 1, 1931, 1s a work 
of information and of reference issued by the Univer- 
sity of London Animal Welfare Society, the object of 
which is the furtherance of a “ proper understanding 
of the night relationship between man and the lower 
animals” It contains an excellent summary of the 
law of Great Britain relative to cruelty to animals, 
a series of short notices of the state of animal welfare 
m some foreign countries, and useful articles upon 
‘various aspects of the cruelty problem Occasionally 
there 1s a tendency to push propaganda at the expense 
‘of truth, as when the suffering of trapped fur animals 
is stated to be roughly comparable to crucifixion 
(p 90), or when the snaring and trapping of rabbits 


i- are said to be on a par with the medieval torture of 
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human beings (p 104), but such statements are 
exceptional, and the definite aim of the Society to 
deal with the prevention of cruelty in a reasonable 
way will commend itself to many sympathisers In 
one of the book reviews—a special feature of the 
Year Book—reference 18 made to recently invented, 
and presumably effective, humane rat traps (p 152). 
May we suggest that the illustration and deserrption 
of such 1mplements would make a most infoumative 
and useful appendix to such a work as this 


THE introduction of the fur-bearmg musquash to 
Scotland for breeding purposes, and the subsequent 


| escape from captivity of some of the animals, may 


have seriousconsequences T M Munro states,in the 
Scottish Naturalist for May, that ın three different areas 
musquash have escaped and have made themselves at 
homeinthe open Indeed, ın one area, near the banks 
of the Allan, as many as sixteen musquash * houses ' 
were m existence, until floods in 1929 washed most of 
them away Other localities are at Thornhill, Dum- 
fries, and on the Bervie water m Angus, but the 
present writer failed to trace any wild musquash in 
the latter district during a recent visit The risk of the 
introduction 18 that the creature may find the chmate 


congenial and may spread, to the destruction of river __ 


embankments and crops On the other hand, 1t may 
find 1t difficult simply to keep up the standard 
numbers We cannot tell, but it 1s wise in such a 
case to err on the safe side 


THE preservation of photographs of scenery and of 
natural history events has become an acknowledged 
part of the business of the great museums, and such 
collections may become invaluable for reference in the 
future But their present value also is often very 
great What could be more informative in 1ts own 
hne than the series of photographs published in the 
Natural History Magazwne for April, Wustrating the 
shelters and beds built by gorillas for their nocturnal 
rest ? Few people have seen these simple structures 
and photographs of them are real additions to scientific 
knowledge The pictures form part of an album of 
enlargements of photographs taken ın the Bernga 
mountams, north-east of Lake Kivu, by Mr Marius 
Maxwell, and they were presented by him to the De- 
partment of Zoology of the British Museum (Natural 
History) 


THE conquest of a fatal disease, leukemia, appears 
to be within sight This disease 1s not common, 
though every hospital of any size ıs hkely to have 
at least a case or two every year, ibis characterised 
by an enormous increase in the leucocytes or white 
corpuscles of the blood. According to a recent 
Daily Scrence News Bulletin issued by Science Service, 
Washington, DC, Dr Hueper and Miss Mary 
Russell, working m the Cancer Research Laboratory 
of the University of Pennsylvania, have grown the 
leukzemic leucocytes m tissue culture outside the 
body, and treating rabbits with these cultures a 
serum 1s obtamed which inhibits the merease of 
white cells an vtro and also m the body One human 
case of the disease has been treated with this ‘ anti- 
leukemic’ serum, with remarkable improvement 
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THE report of the Irish Radrum Committee for 1930 
was presented before a meeting of the Royal Dublin 
Society held on April 28 The recent purchase of 
an additional half gram of radium has rendered pos- 
sible a large mcrease in the amount of radon aval- 
able, with a consequent increase in the number of 
patients treated The death of Dr. W Stevenson, 
who was one of the pioneers of radium treatment, has, 
however, prevented the publication of his report on 
several hundred patients who were treated by him 1n 
1930 Reports by other users give particulars of the 
treatment of 311 malignant and 44 non-mahgnant 
cases In many cases highly satisfactory results were 
obtained. The difficulty of obtaining any information 
as to the state of patients who have returned to their 
homes m the country after treatment m Dublin 
hospitals presents, however, & serious problem 


REFERRING to the population problem of Tyneside, 
we suggested (NaruRE of May 16, p. 756) that the 
situation might possibly be readjusted by revival of 
local industries instead of by loss of population In 
this connexion, 15 ıs of interest to learn that the 
Department of Economics of Armstrong College, 
University of Durham, has undertaken, at the request 
of the Government, an economie survey of the m- 
dustries of the north-east coast of England The 
purposes of this research are to examine the existing 
industries of the area and to determine whether any 
of them are ever again likely to employ the same 
amount of labour as ın the past, and to inquire into 
the possibilities of establishing new industries to 
absorb surplus labour The conclusions arrived at 
will be put before the Council of Armstrong College 
towards the end of the year and forwarded to the 
Government The Universities of Glasgow, Man- 
chester, and Wales (Cardiff) have been asked to con- 
duct similar surveys of their areas 


THE eighty-fourth annual meeting of the Paleonto- 
graphical Society was held at Burlmgton House, 
London, on May 29, Dr F, A Bather, president, being 
in the chair The annual report recorded the pub- 
lication of instalments of the monographs on Corallian 
Lamellibranchia, Gault ammonites, Paleozoic Astero- 
zoa, and macrurous Crustacea It also announced 
the completion of the macrurous Crustacea in the next 
annual volume, and the publication of a second supple- 
ment to Girvan Triobites Prof P G H Boswell, 
Prof H L Hawkins, Dr C J Stubblefield, and Mr 
W E Swinton were elected new members of council, 
and Dr F A Bather, Mr Robert S Herries, and 
Sir A Smith Woodward were re-elected president, 
treasurer, and secretary respectively The president 
delivered a brief address on phylogeny and classifiea- 
tion, during which he expressed doubts as to the value 
of a classification based on phylogeny 


Tue Thomas Young Oration of the Optical Society 
will be delivered at the Imperial College of Science and 
Technology, South Kensmgton, on Thursday, June 
11, at 8 P N , by Sir John Parsons, who will take as his 
subject “ Young's Theory of Colour Vision", 


Tar Huxley Memorial Lecture, 1932, of the Imperial 
College of Science and Technology will be delivered by 
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Mr Aldous Huxley, on ** Huxley as a Literary Man "', m 
the Royal College of Science, Exhibition Road, S W 7, 
on Wednesday, May 4, 1932, at 5 30 P.M. 


AT the anniversary meeting of the Linnean Society 
of London held on Thursday, May 28, the following 
officers were elected —-President. Prof F E. Weiss, 
Treasurer Mr Francis Druce, Secretarves Mr. 
John Ramsbottom (Botany) and Lieut -Col John 
Stephenson (Zoology) The Linnean Gold Medal was 
awarded to Prof Karl Ritter von Goebel 


At the spring convocation on May 6, the doctorate 
of laws was conferred by Queen’s University, Kingston, 
Ont , Canada, on Dr H T Gussow, Dominion Botan- 
ist and Chief of the Phytopathological Service of the 
Dominion of Canada Dı Gussow has also been 
honoured by being elected a fellow of the Royal 
Society of Canada 


Pror C H Desom has been appointed super- 
intendent of the Metallurgy Department of the 
National Physical Laboratory, ın succession to Dr W 
Rosenhain Prof Desch is at present professor of 
metallurgy, and Dean of the Faculty, in the University 
of Sheffield, and was formerly professor of metallurgy 
in the Royal Technical College, Glasgow He 1s a 
past president of the Faraday Society and of Sec- 
tion B (Chemistry) of the British Association Prof 
Desch will not take up his new appointment until 
February 1932, as he had previously accepted an 
invitation from Cornell University to give a course 
of lectures there during the winter session of 1931-32 


THE following appointments have recently been 
made by the Governing Body to the staff of the Liste. 
Institute of Preventive Medicine Dr A Felix (re- 
search fellow in bacteriology), to be assistant in the 
Department of Bacteriology, Dr J M. Gulland 
(University demonstrator in chemustry at the Univer- 
sity of Oxford), to be first assistant 1n the Department 
of Biochemistry ın succession to Dr R Robison, who 
became head of the department on Jan. l last, Mar- 
jorie G Macfarlane (Carnegie research fellow), to be 
temporary assistant in the Department of Biochem- 
istry, and Adéle H Rosenheim (Grocers’ Company 
research student), attached to the same department, 
Douglas McClean (research fellow in bacteriology), 
to be assistant bactenologist im the Department 
for the Preparation and Study of Antitoxie Sera, Els- 
tree, Hester M Jackson, to be temporary assistant 
in. the Division of Nutntion, Dr G P Wright, to be 
research fellow in experimental pathology 


We have ieceived from Messrs James Swift and 
Son, Ltd , 81 Tottenham Court Road, W 1, their new 
catalogues of petrological microscopes and acces- 
sories for the petrological microscope The former 
hsts instruments of varying degrees of complexity, 
from the ‘Primex’ designed to meet the require- 
ments of the student to the ‘Dick’ and ‘ Graham- 
Dick’ instruments adapted to the needs of the 
advanced worker In all the models, the fine adjust- 
ment with single milled head at the back has been 
retamed, but one actuated by lateral milled heads 
will be supplied if desired A stereoscopic binocular 
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on the Stephenson principle 1s also in the catalogue 
Of accessories, we note a senes of micrometeis and 
Shand's reco1ding micrometer, goniometers of various 
types and complexity, and drawing and ilummating 
apparatus 


A risT (No 16) of nearly 600 second-hand books of 
zoological, botanical, and horticultural interest has just 
been issued by Mr J H Knowles, 92 Solon Road, 
S W 2 


A SHORT hist ('* Periodica ’’, Supplement 1) of scen- 
tific periodicals offered for sale by W Dawson and Sons, 
Ltd, Pilgrim Street, E C4, has just reached us It 
should be of interest to anyone wishing to add to their 
scientific library or to complete imperfect sets of 
periodicals 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —A technical 
administrative officer under the Leeds Education 
Committee, for secondary and higher education— 
The Director of Education, Calverley Street, Leeds 
(June 10) A lecturer in the department of build- 
ing of the Birmingham Central Technical College 
—The Principal, Central Technical College, Birming- 
ham (June 12) A full-time teacher of electrical 
engineering subjects and chemistry at the Kingston- 
upon-Thames Junior Technical School—The Principal, 
Technical College, Kangston-upon-Thames (June 13) 
A head of the boot and shoe department of the 
County Technical College, Stafford—The Clerk to 
the Governors, County Education Offices, Stafford 
(June 20) A head of the department of industrial 
administration of the Manchester Municipal College 
of Technology—The Registrar, College of Tech- 
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nology, Manchester (June 22) A headmaster of 
the Exeter Junior Technical School—The Secietary 
for Education, 39 Southeinhay West, Exeter (June 
22) A temporary principal technical assistant ın the 
Shellfish Services staff of the Fisheries Department 
of the Ministry of Agriculture and Fisheries— The 
Secretary, Munistry of Agriculture and Fisheries, 10 
Whitehall Place, SW 1 (June 22) A lecturer imn 
economies m the Durham Colleges— The Secretary 
to the Council of the Durham Colleges, 38 North 
Bailey, Durham (June 23) Assistant lecturers 
in geology and mathematics in the University of 
Sheffield—The Registiar, University, Sheffield (June 
24) A gas research Radiation, Ltd fellow, at the 
Imperial College of Science and Technology—The 
Registrar, Imperial College of Science and Tech- 
nology, South Kensington, S W 7 (June 26) Junior 
lecturers 1n, respectively, vertebrate embryology and 
cytology ın the University of Edinbuigh— The Secre- 
tary to the University, Edinburgh (June 26) A 
laboratory stewaid in the physics department of the 
Imperial College of Science and Technology—The 
Secretary, Imperial College of Science and Technology, 
South Kensington, SW7 (June 30) A research 
student in biochemistry at the Lister Institute—The 
Secretary, Lister Institute, Chelsea Bridge Road, 
S W 1 (July 1) A lectwer in chemistry and botany 
at the Studley Hoiticultuial and Agricultural College 
for Women—The Principal, Studley College, Warwick- 
shire A young master for science and mathematics 
at the Beacon Hill School—Be:trand and Dora Russell, 
Harting, Petersfield A senior science master at St 
Lawrence College, Ramsgate—The Headmaster, St 
Lawrence College, Ramsgate 


Our Astronomical Column. 


Calendar Reform —The Screnizfic American for June 
contams an article by G Eastman strongly advocating 
the adoption of a year of thirteen months with 28 days 
in each, and an extra day at the end, not to reckon as 
a weekday, ın leap year there would be a second 
extia day, which would be placed at the end of the 
sixth month , each month would always begin with 


a Sunday There ıs no question that such a calendar | 


would be convenient to such astronomers as have 
occasion frequently to reckon the interval in days 
between given dates, the want of system in the 
lengths of our present months, and the position of the 
leap day at the end of the second month, instead of 
the end of the year, are serious drawbacks But the 
interruption of the regular sequence of weeks, which 
have now been running without a break for some three 
thousand years, excites the antagonism of a numbe1 
of people Some of these (the Jews, and also many 
Christians) accept the week as of divine institution, 
with which ıt 1s unlawful to tamper, others, without 
these scruples, still feel that 16 1s useful to maintain a 
time-unit that, unlike all others, has proceeded 1n an 
absolutely invariable manner since what may be called 
the dawn of history This view found strong support 
at the meeting of the International Astronomical 
Union at Rome in 1922, and ıt 1s unlikely that there 
will be, at least in the near future, sufficient consensus 
of opinion to enable the scheme described above to be 
carried through 

Mr Eastman outlines a second scheme, which does 
not interfere with the week, this makes an o1dinary 
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year exactly 52 weeks, and inserts an extra week every 
fifth year (with occasional variations, akin to the 
Gregorian centennial-year regulations) The fact of 
making some years a week longer than others would, 
however, involve difficulties ın the regulation of 
salaries, the variation of the equinoxes and solstices 
by a week would also give trouble in meteorology 

To sum up every scheme involves so many con- 
troversial points that ıt 1s unlikely that any change 
will be made unless the calendar reformers confine their 
demands to more moderate limits 


Light Variation of e Aurigze —This star ıs of special 
interest from the great length of its eclipses (assuming, 
as ıs usually done, that the hght-variation arises in 
this manner) Ast? Nach 5784 contains a series of 
observations made at Bologna Observatory by Dr 
L Jacchia The following are his dates for the 
phases beginning of eclipse, May 13, 1928 , beginning 
of stationary minimum, Oct 22, 1928, muddle of 
eclipse, April 25, 1929, end of stationary mmimum, 
Oct 25, 1929, end of eclipse, April 15, 1930 The 
hght-vari&tion ineludes secondary waves, their pies- 
ence bemg confirmed by M. Gussow, using a photo- 
electric cell, as a result of them, the increase of light 
was slower than the decrease The mean magnitude 
at maximum 1s given as 3 23, at minimum, 3 88 
The extreme pomts on the hght-curve are 3 13 and 
394 Five stars in Auriga and Perseus, of magni- 
tudes between 2 72 and 4 78 (Harvard) were used as 
comparison stars 
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Research Items. 


Roman Pottery Kilns in Yorkshire —The investiga- 
tion of a Roman pottery kiln site at Throlam Farm, 
near Holme-on-Spalding, 1s recorded in the T'ransac- 
ions of the East Yorkshire Antiquarian Society, vol 
27, pt 1, by Mr T Sheppard and Mr P Corder 
The site 15 a mound, about a hundred feet ın circum- 
ference and about six feet above ground level, con- 
sisting almost entirely of wood-ash and sherds Near 
the centre 1s a mass of puddled clay forming a mound 
14 ft by 7 ft , stratified mto clearly marked layers by 
bands of black ash and sherds, representing successive 
occupations or reconstructions On the west end of 
this are two roughly constructed kilns, 3 ft 6m and 
2 ft 7 11 in diameter respectively, which were fed 
from the same stokehole They were constructed on 
the oven floor of an earher and larger kiln which was 
itself superimposed on another This larger kiln has 
been almost completely preserved It differs from the 
usual type of small Roman pottery kiln only m certain 
particulars No pit was excavated, but a mass of 
puddled clay was dumped on the floor of the kin, 
and from this the later kiln was fashioned The floor 
was supported on pilars which divided the furnace 
into three The pottery, with the single exception 
of a Samian sherd, ıs of the Yorkshire coast Signal 
Station type of the last part of the fourth century , 
but as the bulk of the pottery 1s earlier than that of 
Huntchffe or Scarborough, the most probable date 1s 
the later half of the third century 


Blood Standards for Indians —In the course of study 
of anemia ın the Bombay Presidency, ıt was realised 
that no normal standards for Indians are available 
with which pathological findings can be compared 
Even accepted European standards are found to 
present considerable variations in different text-books 
Major Sokhey and his assistants have therefore 
examined 121 healthy young Indian men and 101 
women living m Bombay by approved methods and 
with specially standardised apparatus (Report of the 
Haftkine Institute for the year 1929, p 26, Bombay, 


1931) The followmg averages have been obtained 

Men Women 

Red cell counts, millions per cubic mm 511 447 
Hemoglobin—grams per 100 cc of 

blood 1536 1299 
Volume of cells, ce per 100 ec of 

blood 4172 3627 


Isolation of Sexes in Bird Movements —In a short 
paper in the Naturalist (May 1931, p 145), Noble 
Rollin 1s able to confirm the statement that as a rule 
female birds form the vanguard ın migration, and that 
the males show a tendency to lag behind The result 
1s the more interesting because ıt has been found 
amongst birds in which the sexes cannot be de- 
termined by examunation in the field | Birds were 
collected at random ın the neighbourhood of South 
Shields, and grouped themselves in a series of six com- 
mon land birds and seven waders and sea birds, a mixed 
bag of migrants and partial migrants ‘The sex was 
determined by dissection On the whole, the results 
revealed by the two sets of records are very consistent 
It would appear that during late autumn (October and 
November) the stock of birds 1s predominantly female, 
whereas in the winter (December and January) it 1s 
predominantly male The curve m which the results 
are expressed illustrates the instability of the bird 
population of an area durmg autumn and winter, and 
this 18 apparently due to sexual dimorphism in the 
migratory movement 
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Golgi Bodies and Yolk — Allahabad University 
Studies, vol 6, pt 2 (Science Section), 1930, contains 
contibutions from the Depaitments of Zoology, 
Chemistry, Botany, and Mathematics Five of the 
seven zoological papers are on the cytology of oogenesis 
respectively of tortoises, the gecko, Pala (apple snail), 
frogs and toads, and fishes In the tortoise, “fatty 
yolk ıs formed directly and mdırectly by Golgi bodies ”’, 
while albuminous yolk ıs formed either “ by direct 
metamorphosis of mitochondria mto a yolk body” 
or by other activity of the mitochondria , nucleolar 
extrusions take no part in the formation of yolk In 
the gecko, the Golgi bodies *appear to play no part 
whatever ın vitellogenesis" In Pela, the Golgi bodies 
contribute directly or indirectly to the formation of 
fatty yolk spheres, later the mitochondria multiply 
rapidly, swell, and give rise to true yolk spheres by 
a process of direct metamorphosis In the frogs and 
toads, the Golgi bodies appear to take part in the 
formation of fatty yolk, though whether by direct 
metamorphosis was not determined The true yolk 
is formed by the metamorphosis of mitochondna 
In the fifth paper 1s described the infiltration of Golgi 
bodies, either 1n ‘‘ big lumps or, as 1s more frequent, 
in the form of granular bodies”’, from the follicular 
epithehum through the zona radiata mto the oocyte 
of the fishes Saccobranchus fossils and Ophicephalus 
punctatus 


Hard Fibre Production within the Empire — An 
interesting lecture upon this subject by Mı Alfred 
Wigglesworth is reproduced in the Journal of the 
Royal Society of Arts, vol 79, No 4087, Mar 20, 
with an abstract of the interesting discussion that 
followed the lecture The hard fibres referred to 
occur ın the leaves of monocotyledons, and foi many 
purposes they are now being exploited, at the expense 
of the fibre from the inner fibrous bark of dicotyle- 
donous plants such as flax and hemp They include 
New Zealand flax, Phormum tenax, furcrea gigantea 
(mainly exported from Mauritius), and Agave cantala 
In every case, the successful introduction of such a 
hard fibre depends upon the development of methods 
for the separation of the comparatively small amount 
of fibre from the tough leafy tissues, and the rapid 
development in recent years of the hard fibre trade 
is very largely due to the success with which the 
problem of the large scale extraction of sisal fibre has 
been attacked Sisal has Jong been cultivated in 
Mexico, but in 1836 Mr Perime transported suckers 
to Florida From the Flonda plants, by vegetative 
propagation practically the whole area now under 
sisal outside Mexico, in East Africa, Dutch East 
Indies, etc, has been supphed Mr Wigglesworth 
points out that there 1s ample room for scientific study 
of the breeding, cultivation, and methods of extraction, 
purification, and giading of all these fibres One point 
of great interest 1s that the sisal fibre has a larger cell 
lumen than the Manila fibre (from Musa textis) and 
Mr Wigglesworth thinks that this explains why sisal 
absorbs more water—and more rapidly — than 
Manila fibre The Bulletin of the Imperial Institute, 
vol 29, No 1, 1931, contains a report of the effect 
of sea-water on the strength and durability of sisal 
hemp in comparison with Mamla Three senes of 
ta13]s have been completed and the results afford 
clear evidence that East African sisal has satisfactory 
durability ın sea-water 


The Wilberforce Radium Occurrence —Under this 
title, H S Spence and R K Carnochan have xecently 


described the richest deposit of radium ore yet found ^ 4 
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in Canada (Dept of Mines, Canada Investigations of 
Mineral Resources and the Mining Industry, 1929, 
Ottawa, 1930, pp 1-23) The ore consists of uraninite 
disseminated ın large crystals and aggregates through 
stimgs and long muarolitic pockets of calcite and 
fluorite, with subsidiary apatite, occurrmg m a syenite- 
pegmatite, which itself contams large pockets lined 
with felspar crystals The uranimte-bearmg ‘lead ’ 
is considered to be at least 500 ft long by 5-12 ft 
wide Tests on a carload of ore showed that 1 gm 
of radium would be recoverable from the concentrates 
separated from 3422 tons of ore Thuis result, and 
the development work carried out in the field, sug- 
gests that the occurrence has commercial possibilities 
An analysis by Elsworth of the uranimite shows 
UO, 61 64 per cent, ThO,, 13 56 per cent, and 
PbO, 11 05 per cent, corresponding to an age of more 
than 1200 milion years It ıs of interest to record 
that, according to reports recently publshed m 
Montreal, pitehblende deposits have been found at 
Echo Bay on Great Bear Lake, 750 miles by river 
navigation from the railhead at Waterways, Alberta 


A Survey of Niagara Falls —A phototopographical 
survey of Niagara Falls was carried out m 1927 by the 
Geological Survey of Canada, and is fully deseribed 
by Mr W H Boyd in Memoir 164 of the Geological 
Survey Work on the American Fall was com- 
paratively easy since, owing to the small volume of 
water, the rock crest is visible from end to end In 
the Horseshoe Fall, however, the central part 1s com- 
pletely covered and offers no points of identification 
To overcome this difficulty, three cameras, one at each 
of three stations, were exposed simultaneously "Thus 
the appearance of the water along the width of the 
crest was revealed at the same instant from each of 
three stations It was found to be easy to identify 
the same points of the water face m all the three 
photographs Thus the crest could be mapped 
Elevations along the crest line were also taken 
Details of the methods employed are given in a 
pamphlet accompanying the surveys 


Ihe Queen Maud Range, Antarctica — This huge 
faulted range of mountains at the south-eastern 
end of the Ross Sea was discovered by R Amundsen 
in his march to the South Pole im 191] He charted 
roughly only a limited area on a small scale, for his 
field of vision was naturally limited Amundsen’s 
map appeared in his book “ The South Pole ” (1912) 
Admiral R E Byrd crossed the range to the west 
of Amundsen’s route in his flight to the South Pole 
in 1929 From his height, the range of vision was 
considerable The survey material from his aenal 
photographs was amplified by Prof L M Gould’s 
sledge journey along the base of the range From 
all the available data, the American Geographical 
Society has produced a contoured map of the Queen 
Maud Mountains on a scale of 1 500,000, which is 
about ten times the scale of Amundsen’s map (Geo- 
giaphical Remew, Apri 1931) Positions are fixed 
from thiee astronomueally determined points at which 
wireless time signals were observed The map reveals 
three mnmense glaciers, named Amundsen, Thorne, 
and Leverett, comparable in nature with the Axel, 
Heiberg, and Liv glaciers of Amundsen and the 
Beardmore glacier of Shackleton It grves the trend 
of the Queen Maud Range a more easterly direction 
than Amundsen had observed and disposes of his 
Carmen Land The map ıs a valuable contribution 
to Antarctic cartography 


An Exceptional Night Sky —Lord Rayleigh, 1n the 
May number of the Proceedings of the Royal Society, 
describes an unusual night sky which was watched 
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by him at Terhng (52? N ) on Nov 8, 1929 The light 
was much the same m constitution as on ordmary 
nights, extending uniformly over the sky, but was 
very much brighter than usual, and of constant 
intensity over a period of hours Its spectrum seemed 
continuous, and the green auroral line (45577) was not 
definitely seen It was evidently of a totally different 
nature from the polar auroral light, and, confirming 
this distinction, the state of the earth’s magnetism 
was steady The negative bands of nitrogen could 
not be searched for on this occasion, as they were 
outside the range of the spectroscope used, but Lord 
Rayleigh says that m his experience the most striking 
distinction between the ordmary mght sky and the 
polar aurora is the absence of the bands from the 
former a contrary conclusion has, however, been 
arrived at by Sommer, who finds that these bands are 
present in the normal night light at Gottingen Lord 
Rayleigh has remeasured the two unidentified !mes 
(or band heads) ın the night sky spectrum at 44419 
and A4168 


Recombination of Cesium Ions —The imformation 
afforded by quantitative study of recombination of 
electrons and ions is of very great value m testing 
theories of many atomic processes, giving essentially 
the effective cross-section of an atom or 10n under 
various conditions An account of an investigation 
of the recombination of cæsium ions and electrons 
to form normal (1 3S) atoms of cessum, given by 
C Boeckner m the February number of the Buieau 
of Standards Journal of Research, 1s of particular 
importanee because 16 verifies the fact that the normal 
state of cesium is anomalous in its behaviour, 
recombination mto two of the excited states of 
cesium (2 *P and 3 2D) takes place in the simple 
way which would be expected from the quantum 
theory of the hydrogen atom, whereas recombination 
into the more tightly bound 1 2S state follows an 
entirely different law The results were obtamed 
by Mohler’s method of measurmg the intensity of 
the continuous recombmation spectra which appear 
at the series limits, sumultaneously with a probe 
wire analysis of electron velocities by Langmuur’s 
method, and furnish ineidentally a proof of the 
correctness of the current theory of exploring elec- 
trodes 


Electrical Resistance of Moisture Films on Glazed 
Surfaces —In measurmg the electrical resistance 
between two conductors separated by a mass of 
insulating material, ıt has long been known that 
the apparent value of the resistance depends on the 
humidity of the ar and the previous history of the 
insulator It ıs usual to divide the current which 
flows between the two conductors into two com- 
ponents, one flowing through the insulator and the 
other through a film of moisture or other conducting 
material on the surface of the msulator In actual 
tests, the relative values of these two currents vary 
largely, since water, even when very pure, conducts 
much better than ordmaiy insulators, the surface 
leakage current may be many times greater than the 
component which flows through the solid msulator 
In a paper published in the March number of the 
Jownal of the Instituton of Electrical Engineers, 
G G Smal, R J Brooksbank, and Prof W M 
Thornton discuss how the electrical resistance of 
moisture films on glazed surfaces varies with the 
resistance, temperature, and vapour pressure of the 
surrounding medium Their experiments show that 
there 1s a very sharply defined critical pressure above 
which the resistivity falls as the pressure rises, and 
below which they both fall together The drop of 
voltage down a strmg of msulators depends on the 
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surface resistance as well as the capacitance of the 
units When a steam jet ıs played on the string 
until there 1s a complete deposit of visible moisture, 
the voltage gradient becomes a straight hne The 
potential to earth of the lower units 1s sometimes- 
more than doubled Stabilismg devices, therefore. at 
the earthed end of the strmg of msulators may be 
more effective ın preventing flashover on the string 

The experiments show that water films are deposited 
or adsorbed on glazed surfaces long before they are 
visible as dew 


Ohm's Law for Electrolytes —Experiments made m 
1927 by Wien on electrolytic conduction m fields of 
30,000-300,000 volts per cm indicated an increase 
of conductivity with field strength, amounting to as 
much as 50 per cent These results have been inter- 
preted m the hght of the modern theory of strong 
electrolytes, by assuming that m. the case of high 10n1e 
velocities there 1s no opportunity, or only a restricted 
opportunity, for the 10n atmosphere of opposite sign 
to build up around the moving 10n, so that the re- 
tarding effect of this atmosphere, giving rise to a change 
of equivalent conductivity with dilution, 1s not fully 
exerted More recently, Wien has found the effect 
for field strengths so low as 3000 volts perem ‘These 
experiments show that Ohm's law 1s not valid for elec- 
trolytes over the entire range of voltages. Although 
1t would not be expected in the case of the low field 


—— strengths used in the Kohlrausch method of deter- 


mining conductivities, a change of resistance with 
apphed voltage has been reported by Parker In 
the April number of the Journal of the American 
Chemical Society, Jones and Bollinger show that 
with low field strengths the voltage used 1s without 
effect on the measured resistance over a wide range 
of frequencies and of resistances, and with cells of 
widely varying design Ohm’s law may, therefore, be 
ema as valid for electrolytes under these con- 
itions 


The Nature of the Chemical Bond —Recent applica- 
tions of quantum mechanics have led to an approxi- 
mate calculation of the energy of formation and other 
properties of very sumple molecules, such as H,, and 
have provided a formal justification for the rules 
stated by G N Lewis ın 1916 for the electron-pair 
bond Linus Pauling, m the April number of the 
Journal of the American Chemical Society, extends 
these applications and supplements Lewis’s rules for 
the electron-pair bond by new rules which provide 
information regarding the relative strengths of bonds 
formed by different atoms, angles between bonds, 
free rotation or lack of rotation about bond axes, ete 
A detailed theory of the magnetic moments of mole- 
cules and complex ions ıs also developed, the value of 
p bemg grven by 2 4/S(S+1), where S ıs the total 
spin angular momentum, the moment being deter- 
mined entirely by the number of unpaired electrons 
This relation, which does not apply to rare-earth 
ions, makes it possible to decide from magnetic 
observations between electron-pair bonds and ionic 
and 1on-dipole bonds for various complexes The 
tetrahedral carbon, nitrogen, and phosphorus atoms 
iin appropriate compounds are reproduced, and the 
known results for rotation about single bonds (except 
when restricted by steric effects) and lack of rota- 
tion about double bonds follow Several examples 
of the determination of structure from a knowledge of 
the calculated angles between bonds are given On 
the theoretical side, special attention 1s directed to 
the effect of concentration of the bond eigenfunctions 
The type of bond formed by an atom 1s dependent on 
the ratio of bond energy to energy of penetration of 
the core When this ratio is small, the bond ergen- 
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functions are p eigenfunctions givmg bonds at right 
angles to one another, but when it 1s large, new 
eigenfunctions especially adapted to bond formation 
can be constructed 


Metallic Corrosion —Two papers communicated by 
Sir Harold Carpenter to the Royal Society, and pub- 
lished m the May number of the Proceedings, furnish 
a great deal of mformation about the mechanism of 
corrosion of metals The first, by U R Evans, L C 
Bannister, and S C Britton, 1s on the velocity of 
corrosion from the electrochemical pomt of view 
Currents flow between anodic and cathodic parts of 
corroding metals, and ıt has been shown that the 
currents measured are equivalent to the corrosion 
produced, the problem of corrosion speed being thus 
largely reduced to a study of the electrochemical 
factors which determine this current One of the 
important factors which enters 1s polarisation set up 
by the current , 16 occurs 1n most cases at the cathodic 
area, and is due to limitations in. the rate of supply of 
oxygen When corrosion starts at a weak pomt m 
an invisible film covering the surface of a metal, the 
area, being attacked changes until the current density 
over it 1s equal to a certain ‘ protective value ', which 
is the current density which will cause any incipient 
attack on a weak point within the area in question to 
lead to a precipitation of rust so close to the surface 
as to seal the defect, a principle made use of in the 
‘cathodic’ method of preventmg corrosion ‘The 
second paper, by G D Bengough, A R Lee, and F 
Wormell—the fourth of a series on the theory of 
metallic corrosion—ais chiefly upon the effect of oxygen 
upon zinc immersed 1n. potassrum chloride solutions, 
and shows that the action cannot be completely 
explamed by the difference in oxygen concentration 
which bad been postulated ın the ' differential 
aeration’ theory Zime hydroxide plays an important 
part ın the reactions, both ın a thm film which adheres 
closely to the metal and ıs rmpervious to oxygen and. 
zine ions, but not to electrons, and m. the loose masses 
which appear, and do not completely stop the passage 
of oxygen 


The Protection of the Underwater Hulls of Ships — 
The possibility of producing a hard smooth surface 
on the underwater hulls of ships which would remain 
smooth has long been regarded as desirable, for such 
a surface would lead to a great economy in fuel 
This 1s one of many subjects touched upon in a paper 
on “ Modern Developments in Ship Design’, by Dı 
J Tutm and A C Hardy, contamed 1n the January 
number of the Transactions of the Institute of Marine 
Engmeers The authors state that marine growths 
cannot m general attach themselves to hard surfaces 
such as glass, porcelain, and clean steel Is it too 
much, therefore, they asked, to expect modern 
chemical research to provide an anti-corrosive com- 
position with an ultra-hard surface? In a written 
communication, contained m the Transactions, P 
Jenkins, chief chemist to Messrs J Dampney and Co , 
Ltd , stated that he thought the theory that marine 
growths do not adhere to hard surfaces 1s doubtful , 
in the Hancock Museum, Newcastle, 1s a bottle 
encrusted with beautiful specimens of barnacles All 
paints and compositions have of necessity to contain 
oily matter to repel water, and such materials can- 
not be made very hard It ıs, therefore, too much to 
expect chemical research to find an ultra-hard pre- 
servative for ships’ hulls The only coating of this 
nature which can be appled to iron is vitreous 
enamel, and this 1s umpracticable for the protection 
of ships Vitreous enamels are fused at high tempera- 
tures and are applicable to only relatively small 
objects They are also prone to chip off 
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Statistics of the Universities of Great Britain. 


O the Returns * from Universities and Umversity 
Colleges for the academic year 1929-30 the 
University Grants Committee prefixes an introductory 
note which serves to bring up to date the quin- 
quennial review issued by the Committee last year 
and commented on at some length in NATURE of 
Aug 2, 1930 
The total number of full-time students, of both 
sexes, which increased by 7 per cent in the preceding 
five years, shows a further increase (to 45,603) of 
nearly 3 per cent, whilst the proportion of women 
students, which declined during those years from 31 4 
to 29 1 per cent, shows a further drop to 28 3 per cent 
The regional distribution of the increment registered 
in 1929-30 was England 914 (879 men), Wales 96 
(108 men), Scotland 245 (251 men) It ıs pointed out 
in the Committee's note that the figures fo: 1929-30 
are swollen by the admission of 232 students to two- 
year courses of training as teachers at university 
colleges, at the special request of the Board of 
Education, mm view of the projected raising of the 
school age 
London has increased its lead as the university 
having the greatest number of full-time students 
(9141) The next twelve im order, Cambridge, Glasgow, 
Oxford, Edinburgh, Wales, Manchester, Liverpool, 
Durham, Leeds, Birmingham, Aberdeen, Bristol, 
show no change in their relative positions 1n this re- 
spect All universities except Aberdeen and Reading 
show some increase 
The number of full-time students from homes out- 
side the British Isles was 4573, being 10 per cent of the 
total and 4 per cent more than in the preceding year 
More than one-third of these are from foreign coun- 
tries, and the number of such foreign students tends 
to increase somewhat rapidly It increased by 26 per 
cent in the five years 1923-29, and by 9 per cent 
from 1928-29 to 1929-30 The corresponding in- 
creases in the numbers of students from countries 
in the British Empire beyond the British Isles were 
14 per cent ın the five years 1923-29 and only 1 3 per 
cent in the following year Why the pull of the home 
universities 1s waning in these countries while waxing 
in foreign countries 1s a question on which light could 
perhaps be thrown by the delegates who are to meet 
at Edmburgh m July in the fourth Congress of the 
Universities of the Empire The universities which 
have the largest numbers of students from countries 
within the Empire outside the British Isles are 
London (1060), Edinburgh (456), Cambridge (352), 
Oxford (296), Glasgow (177), and Manchester (79) 
In addition to full-time students, there were 653 part- 
time students whose homes were outside the British 


* University Grants Committee Returns from Universities and 
University Colleges in receipt of Treasury Grant, Academic Year 
1929-1930 Pp 22 (London HM Stationery Office, 1931) 1s 3d 
net 
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Second Internatıonal Congress of the 


V EN of science from all parts of the world who are 

mterested m the history and evolution of their 
subjects will be meeting at the Second International 
Congress of the History of Science and Technology to 
be held m London on June 29-July 4 under the 
presidency of Dr Charles Singer The Congress 1s 
held under the auspices of the Comité International 
da’ Histoire des Sciences, with the collaboration of the 


Me Comité International des Sciences Historiques, the 
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Isles but within the Empire, and 852 foreign part- 
time students 

The distribution of the full-time students among 
the various subject groups in 1929-30 was arts, 
53 4 per cent, medicine, 191, pure science, 16 5, 
technology, 9 1, agneulture, 19 This shows but 
httle variation from the preceding year's distribution 
The decline in the number of men medical students, 
which had been continuous since 1923-24, was arrested. 
in 1928-29, when there was an increase of 205, which 
was followed by a further increase in 1929-30 of 310 
The simular decline in the number of women medical 
students continued down to 1929~30, when there was 
a small increase, from 1108 to 1136 

Full-time advanced students numbered 2128, ot 
whom 1763 were men, an merease of 46 (men 55) 
The greater number of these students were at work 
at Cambridge (355), University College, London (228), 
Imperial College of Science, London (227), King’s 
College, London (123), London School of Economics 
(121), Oxford (172), and Edinburgh (133) Their 
distribution among the various subject groups was as 
follows mathematics and pure science, 42 4 per cent, 
alts, 39 2 pei cent (35 per cent of the men and 58 
per cent of the women), technology, 11 5 per cent, 
medicine, 47 per cent, agriculture, 22 per cent 
Chemistry, meluding applied chemistry and bio- 
chemistry, claimed 487 students, engineering 216, 
physics 140, botany 87 In addition to these full- 
time students, 1683 part-time students (1351 men and 
332 women) were engaged in advanced work 

A table showing the numbers of full-time staffs 
employed in the teaching departments gives the 
following totals professors, 798, readers, assistant 
professors, and independent lecturers, 334, lecturers, 
1147, assistant lecturers and demonstrators, 827, 
and others, 243 The number of lecturers 1s some- 
what understated owing to the Oxford and Cambridge 
returns excluding lecturers holding no full-time 
university appomtment, many of whom actually 
devote thei whole time to teachng Omitting 
Oxford and Cambridge, the table shows that for the 
instruction of every hundied full-time students there 
were available, on an average, the following full-time 
teachers professors, 2, readers, etc,09, lecturers, 
33, assistant lecturers and demonstrators, 21, and 
other teachers, 0 7—total, 9 Takmg England alone, 
exclusive of Oxford and Cambridge, the ratio of 
full-time teaching staff to full-time students was 
10 8 per cent, 1n London alone 1t was 9, in Wales 11, 
and in Scotland 5 7 

Statements of income and expenditure show totals 
of £5,338,064 and £5,280,530 respectively Comment- 
ing on these accounts, the Committee observes that of 
the fifty-two institutions included m the returns, only 
two or three show deficits representing any serious 
financial weakness 


History of Science and Technology. 


Newcomen Society for the Study of the History of 
Engmeermg and Technology and the Histery of 
Science Society Inquiries concerning membership 
and meetings of the Congress should be addressed to 
one of the honorary secretanes, Mr H W Dickmson, 
or Mr Walter Adams, The Science Museum, South 
Kensington 

The Government ıs showing great interest in the 
Congress The President of the Board of Education, 


874 


the Right Hon H B Lees-Smuth, will open the pro- 
ceedings at the inaugural meeting on Monday, June 
29, the Director of the Science Museum, Sir Henry 
Lyons, has generously invited the Congress to make 
the Science Museum its headquarters throughout 
the week, and other Government departments, such 
as the Royal Botanic Gardens, Kew, the Royal Ob- 
servatory, Greenwich, and the Natural History 
Museum, have offered hospitality to members of the 
Congress 

Three vexed problems in scientific method will 
occupy the attention of members at the morning 
sessions on Tuesday, June 30, Thursday, July 2, and 
Friday, July 3 The first discussion will have as 11s 
general theme, “The Sciences as an Integral Part 
of General Historical Study " Prof Gmo Loria, of 
Genoa, will take the chair at this meeting Mr G N 
Clark, of Oxford, late editor of the Enghsh Historical 
Remew, will open the discussion Among those who 
will take part are Profs A V Hdi and A E Heath 
and Dr Dampier-Whetham On the same morning 
a, discussion will be held on the teaching of the history 
of science. Prof Welch, of Johns Hopkms Univer- 
sity, will take the chair, and contributions have been 
promised from Profs Loria, Wolf, and Aldo Maeh, of 
Paris 

The discussion. on July 2 will be on the ‘‘ Historical 
and Contemporary Inter-relationshrp of the Physical 
and Biological Sciences” Prof Wiliam Rutter, of 


—__Cahfornia, will take the chair, and opening papers 


have been promised by Prof J S Haldane, of Oxford, 
and Prof W H Welch, of Johns Hopkins Prof 
Baas-Becking, of Leyden, Dr Joseph Needham, and 
Prof Lancelot Hogben will be among the speakers 
The final discussion (July 3) will be upon the “ Inter- 
dependence of Pure and Applied Science " Sir Henry 
Lyons wil occupy the chair, and contributions are 
promised from Sir Napier Shaw, Profs F G Donnan 
and C H Desch, Mr R V Vernon, of the Colonial 
Office, and others 

The United States wil be well represented by 
delegates from the following institutions, among 
others Columbia University, Brown Univeisity, 
Providence , Yale University , Rochester University , 
Bryn Mawr College, Colorado University , Clark 
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University, Worcester , Smith College, Northampton , 
Georgetown University , Boston University , Dart- 
mouth College, Hanover, Michigan University, Unı- 
versity of Calforma, Bates College, Lewiston ; 
Pomona College, Claremont, Duke University, 
Durham, University of Cincinnati, State University 
of New Jersey, New York University, Massa- 
chusetts Institute of Technology , Goucher College, 
Baltimore, Utah State Agricultural College, Un: 
versity of Minnesota , Haverford College , Ohio State 
University , Mount Holyoke College, The Harvard 
Railway and Locomotive Historical Society 

Of other universities outside the British Isles, repre- 
sentatives have been appomted from Alberta, the 
Mushm University of Alhgarh, Allahabad, Basel, 
Berlin, Bombay, the Université libre of Brussels, 
Calcutta, Cape Town, Dacca, Guatemala, Hamburg, 
Hong Kong, Leyden, Lucknow, Université Cattolica 
of Milan, Montevideo, Madras, New Zealand, Nova 
Scotia, Oslo, Punjab, Rangoon, Stellenbosch, Toronto, 
Tasmania, and a number of others Among other 
institutions that will be represented are the Gesell- 
schaft fur die Geschichte der Naturwissenschaften of 
Berlin, the Institut fur Geschichte der Medizin und 
Naturwissenschaften of Lerpzig, and the Kultur- 
wissenschaftliche Bibliothek Warburg of Hamburg. 
The Academy of Material Culture of Leningrad expects 
to send three representatives 

A full programme has been arranged for the social 
ente1tauinment of members and guests Receptions 
are to be given by the Royal Society, the Royal 
Society of Medicme, the Royal Institution, and the 
Tnstitute of Historical Research Special excursions 
are to be made to the Universities of Oxford and 
Cambridge, which have offered hospitality to members 
of the Congress The Provost of University College, 
London, will entertain members at an Independence 
Day luncheon on July 4 Special visits will be made 
to the Royal Botanic Gardens, Kew, the Royal 
Observatory, Greenwich, Barbers’ Hall, and the 
Royal College of Physicians 

A Ladies Committee, under the chairmanship of 
Mrs T F Tout, is arrangmg a programme of visits 
for ladies at the Congress who will not be attendmg 
the morning sessions 


Water Power Developments in the United States. 


RETURNS which have recently been issued by the 
Geological Survey of the United States Depart- 
ment of the Interior (Report No 50,669) afford some 
interesting particulars of recent developments in the 
utilisation of the water power resources of the country 
Up to Jan 1, 1931, the total capacity of water-wheels 
installed in water power plants of 100 horse power 
or more was nearly fifteen milhon (14,884,667) horse 
power, representing an increase of more than a million 
(1,076,889) horse power, or 72 per cent, during the 
year 1930 In an article ın NATURE for April 18, the 
corresponding figures for Canada were shown to be 
6,125,000 horse power and 397,850 horse power An 
estimate based on present practice in the installation 
of plant for the utilisation of water power indicates 
that about nineteen per cent of the available resources 
in the United States have been exploited, as compared 
with about fourteen per cent in Canada 
This estimate, however, as also that in the case of 
Canada, though taking into account the results of the 
latest surveys and investigations, cannot be regarded 
as final In a number of the States, more particularly 
those ın the south and centre, additional information 
is required. before a definitely reliable figure can be 


No. 3214, Vor. 127] 


arrived at A moiety of the available power of the 
Niagara River and of the international section of the 
St Lawrence River is included, though 1t 1s pointed 
out that an international agreement will be necessary 
in order to permit of the full development of these 
supplies 

Washington comes first among the individual States 
in extent of potential supphes, and 1s followed fairly 
closely by California, Oregon, and New York A large 
proportion of the potential resources of the last-named 
State 1s available continuously, as distinguished from 
the bulk of the supplies elsewhere, which are of an 
intermittent character. Thisis due to the equalisation 
of the flow of the Niagara and St Lawrence Rivers 
The same remark applies to the States of Arizona and 
Nevada, where the resources are mainly on the Colorado 
River, the flow of which can be controlled 

The 14,884,667 horse power realised to date in the 
whole of the Union 1s the product of 3344 individual 
installations, of which nearly one half (1588), with a 
capacity of 13,108,830 horse power, are public utility 
and municipal undertakings, the remainder being 
devoted to manufacturmg and miscellaneous pur- 
poses 


^ 
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Association of Teachers ın Technical Institutions. 


THE twenty-second annual conference of the As- 

sociation of Teachers in Technical Institutions 
was held at Manchester during the Whitsuntide hoh- 
day On Whit Monday the Association was accorded 
an official welcome by Alderman F J West (ex-Lord 
Mayor of Manchester and a member of the Govern- 
ment Committee on Education for the Engmeer- 
ing Industry), Dr Stanley Hodgson (Chairman of 
Governors, Royal Technical College, Salford), and 
Alderman J Smith (Chairman of the Bury Education 
Committee) On the same day the retiring president, 
Mr H A Norman (of Bury), mducted the president 
for the coming year, Mr H Ade Clark, who delrvered 
his presidential address 

Those who expected Mr Clark to deal with the 
matter of salaries (notice has been given that the 
present scales of salary for technical teachers will be 
terminated on Mar 31, 1932) were disappomted He 
insisted that the question was one for the Association's 
representatives on the Burnham (Technical) Com- 
mittee, and said that whatever the outcome of 
negotiations might be, the Association could not lose 
sight of the problems which 1t had to face 1n company 
with the Board of Education, the local education 
authorities, and those engaged in the country's 1n- 
dustry and trade Those problems, he said, had been 
well summed up by one of his predecessors 1n. office, 
Mr A E Evans, ın a paper to the last North of 
England Education Conference “Soon after the 
War 1t became apparent that, hitherto unchallenged, 
or feebly challenged, commercial and industrial 
supremacy of Bitam was hkely to experience a 
fierce onslaught from othe: nations It was recog- 
nised by those engaged in our technical institutions 
that one of the weapons of defence would be a system 
of education which would provide men and women 
—whether as leaders 01 as led—who realised the poten- 
tialities of this countiy and its associated Common- 
wealth as one of the gieat manufacturing, carrying, and 
exporting crvilsations of to-day To determine these 
potentialities and how best to educate men and women 
for their development was of vital 1mportance ”’ 

With these pomts in mind, Mr Clark surveyed the 
rapid developments of technical education, and, in 
indicating the Association's work ın connexion there- 
with, he showed that ıt was not ın Britain alone that 
the work of technical education was becoming recog- 
nised The Association was in touch with the Tech- 
nical Instructors’ Society of Australia, 1t was linked 
to the great American continent through the English- 
Speaking Union , 1ts views had been sought and given 
to the World Conference of Education Associations 
at the Geneva meeting, and its representatives had 
formed part of the Enghsh delegation which attended, 
last summer, the International Congress on Technical 
Education held at Liége under the auspices of the 
Belgian Government, when twenty-two nations were 
represented 

In spite of this development of national and intei- 
national opinion, however, Mr Clark indicated the 
difficulties which technical education had still to face 


If a scientific approach were to be made towards 
the solution of our problems of education and industry, 
1b was clear that a small national co-ordinating com- 
mittee would be necessary to bring together the in- 
formation secured by local bodies which were forming 
machinery to draw together educationists and in- 
dustriahsts The Board of Education was not yet, 
prepared to admit the necessity of such a committee. 

Frequently, too, those responsible for local educa- 
tional administration seemed, “hke the tradition- 
loving schoolmaster, unable to view problems except 
through academic spectacles They fear to face 
the implications of the changing needs of the kaleido- 
scopic industrial and commercial eivilisation in which 
we live If rationalisation means the application 
of organised knowledge, the 1mportanee of technical 
education has to be realised by educationists as well 
as industrialists The latte: aie by no means the 
only people clinging to ancient methods and con- 
ceptions ” 

To show that those who may be poweis in public 
hfe also needed convmemg, Mr Clark 1eferzed to a 
recent speech of the Right Hon Sir Herbert Samuel, 
M P , who said (as though to show the supeiroriby of 
university to technical education) that although tech- 
nical colleges may be useful and necessary, non- 
technical institutions gave something bette: Men, 
he said, are not content with obtaming the means of 
getting a living, they want to live, and the most 
powerful events of our time do not tun upon economic 
issues In such thinking, Mr Clark suggested, there 
is a lack of claiity ‘‘ Does not a university provide 
technical education ? What soit of doctois, lawyers, 
architects, would we have if at did not? And do 
technical colleges not teach the art of hving? Is 
there any better way that such an ait can be taught 
than by the relationships of men (social, industrial, 
and commercial) made through the work they have 
to perform in the world? Where would ou: ait of 
Irving be without our enginee1ing, our chemistiy, our 
building, and our domestic science ? And 1s there any 
art or ideal or Joy that 1s not ultimately dependent on 
economic issues ? ” 

Among the resolutions dealt with by the Conference 
was one asking foi a review of the conditions of entiy 
mto various branches of industry It stressed the 
desirability of remission of some period of apprentice- 
ship for ex-full-b:me pupils of senior and junior 
technical schools, the need for an extended provision 
of opportunity for all entiants mto industry to pass 
into the ranks of skilled workers, and the need foi 
further provision of part-time day courses foi ap- 
prentices and learners | Consideiable discussion was 
also centred upon a resolution which ineluded a 
declaration that a knowledge of biology 1s pait of a 
sound general education, and that more experts aie 
needed in biological subjects for the proper develop- 
ment of agriculture and industry 

In connexion with the Conference, an excellent 
exhibition of books and apparatus was provided by 
a number of publishers and apparatus manufacturers 


Organisation of a Locust Campaign. 


HE locusts constitute one of the oldest known 

plagues of agriculture, but the efforts to study 
them have always been sporadic and local, while the 
problem 1s a very wide one It is very giatifying to 
learn, therefore, that the Empire Maiketing Board, 
acting on the recommendations of the Committee on 
Locust Control of the Economic Advisory Council, 
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has made a grant of £2720 towards the organisation of 
exhaustive investigations on locusts The grant repre- 
sents one half of the estimated cost of nvestigations 
during the first year, the other half being covered by 
contributions from the various British territories par- 
ticipating in the scheme 

The investigations are being conducted by the 
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Imperial Instituteof Entomology, whereaspecial section 
has been formed for the collection and summazising 
of all the available info1mation on locusts Regular 
repoits on the appearance and movements of locusts 
are bemg received in the Institute, where they are 
analysed and correlated, so that a clear picture of the 
situation 1s obtamed and deductions can be drawn as 
to the possible source of each invasion Data of this 
kind make 1t possible to draw conclusions as to which 
areas can be suspected as the probable permanent 
bieeding grounds of locusts 

At present the Red Sea httoral of Afmea, the 
northern provinces of Kenya, and certam areas in 
Arabia are marked down as-deserving a close investi- 
gation, and two field entomologists will be sent 
shoitly to the Sudan, and one to Kenya, to study 
the conditions on the spot It is hoped that the field 
entomologists will be able not only to locate the 
breeding areas, but also to study the natural eondi- 
tions which make them favourable for locust breeding 
Thus, the first year’s programme of work consists 
mainly of a prelimmary ecological survey of the 
bieeding areas The whole scheme 1s planned to 
cover a period of five years, and it Is proposed to 
establish a field laboratory for studying locust bio- 
nomics on the spot and for experimenting on natural 
factors which may be responsible for controlling 
locusts or encouraging their multiplication and the 
tiansformation into the swarming phase Knowledge 
of this kind would make 1t possible to suggest methods 
for preventing outbieaks, oi at least to forecast out- 
breaks, which alone would mean an enormous saving 

The investigations were proposed originally to in- 
clude only Biitish teriitories, but lately certam foreign 
governments have expressed their readiness to co- 
operate in the scheme Such a concerted attack on 
tbe locust problem has never been attempted before, 
and valuable results can confidently be expected 


University and Educational Intelligence. 


CAMBRIDGE —The report of the General Board in 
connexion with the scheme for the employment of the 
Rockefeller Endowment for Scientific Departments 
recommends that the following posts be established 
as from Oct I a University lectureship m cytology 
in the Department of Agriculture, a University 
lectureship in plant physiology and a University 
Jectureship 1n mycology ın the Department of Botany , 
an additional University lectureship and an additional 
University demonstratoiship ın the Department of 
Bioehemistiy 

In a series of repoits, the General Board recommends 
that readerships in the University should be created 
for the followmg M: F T Brooks, of Emmanuel 
College, ın mycology, Dr A D Imms, of Christ’s 
College, in entomology, and Mr James Gray, of King’s 
College, 1n experimental zoology The following 
posts will also be created a curatorship of the 
Sedgwick Museum in the Department of Geology, 
& senior curatorship and a junior curatorship of 
the Museum of Zoology 

At Clare College, Dr H Godwin, research fellow of 
the College and University demonstrator m botany, 
has been appointed to an official fellowship At 
Trinity College the following have been elected to 
reseaich scholarships J C Jaeger in mathematics, 
W G Thompsonin physics, E F Warburg 1n botany, 
and P Ullyott in zoology 

EDINBURGH —Dr Walter Smith Kay, who died on 
April 22, has bequeathed to the University the sum 
of £5000, subject to Government duty, the annual 
income to be applied towards aiding research in mental 
diseases or psychiatry in such manner as the Unive- 
sity Court and the professor of psychiatry shall think fit 
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The Senatus has intimated that Prof Sydney Smith 
1s appointed dean of the Faculty of Medieme, in suc- 
cession to Piof Lorrain Smith, who died on April 18 


Lonpon —Dr C R Hanngton (pathological chem- 
istry) has had the title of professoi conferred on 
him in respect of his post at University College 
Hospital Medical School, Mr James Fairgrieve 
(education, with special reference to methods of 
teaching geography) has been appoimted reader in 
respect of the post held by him at the London Day 
Traiming College, and Dr R C J Howland (mathe- 
matics) has been appointed reader in respect of the 
post held by him at Unrversity College 

The title of emeritus professor of experimental 
pathology in the University has been conferred on 
Sir Charles Martin, and that of emeritus professor of 
biochemistry in the University on Dr Arthur Harden, 
on their retirement from the Lister Institute of Pre- 
ventive Medicine 


OXFORD —In view of certain statements m the 
Report of the Library Commission, by which it 
appeais to be contemplated that the part of the Old 
Ashmolean Museum at present occupied by those 
engaged on the Oxford English Dictionary shall be 
‘retained as a first provision for large co-operative 
enterprises" such as the Dictionary of National 
Biography, the Association of Friends of the Old 
Ashmolean, at its annual meeting held on May 29, 
adopted a 1esolution strongly advocating the 1estora- 
tion of this historic building to scientific purposes akin 
to those for which ıt was originally founded At the 
same meeting ıt was pointed out that there 1s still a 
confusion in the minds of many peisons as to the 
relations existing between the two museums known 
as the “ Ashmolean’’ and “Old Ashmolean” re- 
spectively The Ashmolean Museum exists foi the 
purpose of illustrating art and archeology , whereas 
the Old Ashmolean was intended for scientific studies, 
and has been intimately associated with the natural 
sciences ever since 1683 





Tar Scientific Club of Winnipeg has awarded its 
Research Prize of 250 dollars, for the most meritorious 
investigations conducted by a post-graduate student 
in the University of Manitoba during the last three 
years, to Dr P A Macdonald The researches of 
Dı Macdonald, which were carried out in the Depart- 
ment of Physics, consisted of studies of the senses of 
temperature, pain, vision, touch, and hearing, with 
particular reference, in the last three, to the validity 
of the Weber-Fechner law 


A NUMBER of studentships in relation to cotton 
growing, not exceeding eight im all, will be awarded 
in June next by the Empire Cotton Growing Corpora- 
tion They will be of two kinds, namely, specialist 
studentships and agricultural studentships The 
first-named are intended to enable graduates, who 
beheve that they have a leaning towards research, to 
equip themselves for posts in which work of that type 
1s required Successful candidates will, ın general, be 
required to take a course in agriculture during the 
tenure of their studentship if they do not possess 
an adequate knowledge of the subject The Agrı- 
cultural Studentships are intended to enable men to 
receive such specialised instruction as their previous 
qualifications and experience show to be most desir- 
able in order to equip them for agricultural posts m 
cotton-growing countiies wherever opportunities for 
employment may present themselves, whether in 
government agricultural departments, with com- 
mercial cotton-growing companies, or under the Cotton 
Growing Corporation Forms of application, return- 
able by, at latest, June 10, can be obtained from the 
Secretary, Empire Cotton Growing Corporation, 
Millbank House, 2 Wood Street, SW 1 
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Birthdays and Research Centres. 


June 7, 1877; —Prof C G BangknA,F R S, professor 
of natural philosophy in the University of Edin- 
burgh 

The J-phenomenon stil engages our attention on 

account of 1ts seemingly fundamental nature Exper- 
mental results ‘ cut right across’ current theory and 
indicate that some properties of radiation (at least) are 
controlled not by independent constituent wave-trains 
or quanta but by a quality of the whole stream of radia- 
tion more closely allied to temperature Some elusive 
condition 1s, however, essential to the occurrence of 
the J-discontinuities—a condition found to be ım- 
dependent of the nature and disposition of apparatus 
so far as these sie externally observable Recent 
experuments with Mr Honeyman show the 1apid 
development of the characteristic discontinuities with 
the time of exposure of the radiating substance to 
X-rays, while expermnents with Mr Kay confirm 
and extend this conclusion by showmg that two 
different specimens of one kind of radiating substance 
behave differently at the same time, one providing 
diseontinuities, the other not Our immediate prob- 
lem 1s to discover the nature of this critical state of 
the radiating substance 


June 11, 1867 —Prof Cu Fasry, professor of physics 
in the University of Paris 


Nous connaissons assez bien la partie basse de notre 
atmosphère, celle qui nous est directement accessible 
Mais au-dessus, entre la basse atmosphère et les 
espaces cosmiques, s'étend une région étendue, qui 
fart encore partie de la terre puisqu'elle gravite avec 
elle, et dont l'étude est trés difficile Cette étude est 
cependant fort importante, ce sont ces hautes 
couches de notre atmosphère qui reçoivent tous ies 
chocs venant de l'exténeur Étoiles filantes et 
bolides, corpuscules électriques (rayons cathodiques et 
rayons positifs), radiations de toutes longueurs d'onde 
Ce que l'on sait sur ces hautes couches a été trouvé un 
peu par hasard . c'est amsı que l'étude pratiqué des 
communications par radio a fart connaître l'existence 
de hautes couches renfermant un nombre important 
de charges électriques 

L'étude de l'absorption des radiations venant des 
astres, en particuler du soleil, dans leur passage à 
travers notre atmosphère, a révélé aussi des choses trés 
inattendues Il y a, dans la partie haute de notre 
atmosphére, une certame quantité d'ozone. qui ab- 
sorbe une grande partie des radiations ultra-violettes 
venant du soleil Des résultats fort importants ont 
déjà été obtenus, en paiticuher par Dobson et ses 
collaborateurs , l'étude demande à étre poursuivie 
Des recherches récentes (Buisson, Ladenburg et Gotz) 
ont confirmé que la basse atmosphère contient un 
peu d'ozone, il faut en tenir compte dans les études 
sur l’absorption L'altitude de la principale couche 
d'ozone de la haute atmosphère a été, jusqu'iei, 
évaluée à 50 km environ, si l'on tient compte de 
l'ozone de la basse atmosphére, on sera probablement 
amené à placer encore plus haut l'ozone de la haute 
atmosphére, peut-étre à 80-100 km (Chalonge) Cet 
ozone est peut-être en relation avec la couche 1onisée 
que révélent les observations sur la radio 
. Les expériences récentes poursuivies dans divers 
pays sur les fusées donnent l'espoir que l'on pourra un 
jour envoyer des instruments dans ces trés hautes 
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Societies and Academies. 


LONDON 


Royal Meteorological Society, May 20 —Sir Gilbert 
Walker Recent work by S Mal on the forms of 
stratified clouds Two years ago ıt had been suggested 
that the breaking up of a stratum of cloud into poly- 
gons or long strips was often due to instabihty, 
accompanied in the latter case by shear parallel to 
the strips Mal showed that a rectangular pattern 
was caused when the unstable stratum was subjected 
to a less rapid shear than ıs needed for strips, and 
verified from measurements made in the sky that 
cloud strata break up or persist according as their 
temperature gradient 1s unstable or stable, and that 
when they break up the pattern assumed 1s polygonal, 
rectangular, or m strips according as the shear 1s zero, 
moderate, or large —C K M Douglas A problem 
of the general circulation So far as can be judged 
from present data, there 1s no appreciable net flow of 
polar air m the lower troposphere towards the sub- 
tropical anticyclone This supports the view of Dr. 
Jeffreys, namely, that the exchange of air between 
different latitudes, required to maintain the angular 
momentum of the zone of west winds agaist friction, 
IS carried out entirely by currents lying side by side, 
and not one above the other The fundamental 
problem is the relation of the mdividual cyclone to 
the general circulation, and this has not yet beens 
solved —G S P Heywood Wind structure near the 
ground, and its relation to temperature gradient 
The wind velocities were obtained by two anemometers 
at heights of 12 7 m and 94 5 m above the ground. 
There are not many results from anemometers so 
high as 95 m , for this reason, the oxdinary diuinal 
variation at this height m summer and winter 1s 
shown, with that at 13 m for comparison ‘The 
vertical gradient of temperature up to 87 m is also 
recorded Wind gradient must-depend largely on 
temperature gradient, and the relation between the 
difference in wind velocity and the difference in 
temperature over approximately the same height 
interval, ıs worked out for various wind strengths 


PARIS. 


Academy of Sciences, April 20 —The president an- 
nounced the death of René K chler, Cor? espondant for 
the section of anatomy and zoology —M  Delepine 
Notice on Raffaello Nasmi—L Joubin Notice on 
René Kohler —Lucien Daniel The persistence and 
accentuation of variations in the descendants of 
the Jerusalem artichoke grafted on the sunflower. 
In agreement with the hypotheses of Lamarck and 
Darwin, ıt has been proved by a series of experiments 
started in 1894 that grafting m the Jerusalem artı- 
choke and its descendants is a powerful factor of 
variation, the action of which persists and 1s some- 
times accentuated sn the successive generations of 
this species —-W Tartakowsky The representation 
of a system of numbers by a system of positive 
additive quadratic forms—S Carrus The integia- 
tion, without the sign of quadrature, of certain 
systems of differential equations with any coefficients 
— Mlle Marie Charpentier — Semi-elosed ensembles 
and their applications m the theory of Peano points 
—E Kogbetliantz Jacobidevelopments —N Abram- 
esco The movement of a variable plane figuie with 
conservation of sumbhtude —Alfred Rosenblatt The 
plane movements of viscous liquids adjomng radial 
movements —Paul Woog, Mile Emulie Ganster, and 
Jean G:vaudon The stabilisation of oils for chrono- 
metry Fatty oils as lubricants for clocks and watches 
have advantages over mineral oils, but have the dis- 
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advantage that the viscosity changes owing to oxida- 
tion Experiments on vaiious anti-oxygens, based 
on the work of Momeu and Dufraisse, have led the 
authois to propose a mixture of 8-naphthol and a red 
dyestuff to be added to the 011 The former prevents 
oxidation, and the dye by absorbing the actinic rays 
hinders oxidation due to exposure to daylight — 
G A Mokrzycki Determination of the combustible 
necessary to reach the practical plafond —G Reboul 

Singularities presented by bodies submitted to the 
action of i1esistance cells — Th. V Ionescu  lonised 
gases and Coulomb’s law ‘The existence of a vibra- 
tion period for 1onised gases makes possible the 
calculation of the velocity of propagation of an 
electric wave 1n these media —Mlle Paule Collet and 
G Foex ‘The magnetic states of platinum —V 
Lalan The hypothesis of the curve of pursuit and 
refraction m optical systems in motion —H  Hulubet 
and Mlle Y Cauchois A simple and luminous 
anangement for the study of the Raman effect — 
Jean Becquerel and Louis Matout A new magneto- 
optical effect rotatory power along the optical axis 
of certain uniaxial crystals m the neighbourhood of 
absorption bands under the action of a magnetic 
field normal to this axis—S Rosenblum and M 
Valladares Figures of distribution of the active 
deposit on electrodes —Georges Fournier The exist- 
ence of different isotopes A lst is given of prob- 


“able isotopes not, so far, found experimentally — 


Rene Pallu The decomposition of monobarium 
phosphate m solution —Georges Arditti The oxida- 
tion of paraffin oil by an Foi the detection of the 
first traces of acid formed by the oxidation, use 1s 
made of Dubrisay’s method of the change in the 
interfacial tension between the oil and a solution of 
caustic soda At temperatures of 15° C and 85° C 
there 1s no oxidation, but traces of acid appear at 
110° C—P Bary and E Fleurent The law of 
degiadation of solutions of rubber as a function of 
the time at different temperatures —P Laffitte and 
M Patry ‘The transmission of a detonation at a 
distance —M Pai¢ The double compounds between 
the mercuric sulphates and mercuric 10dide —J 
Bougault and G Schuster A new triglyceride ob- 
tained fiom cocoa butter A palmitostearoazelaim — 
M Tiffeneau, Mlle Jeanne Levy, and E Ditz Two 
diastereoisomeric derivatives of campholenic acid 

their formation in unequal but mveise proportions by 
invei ting the order of introduction of the fixed radicals 
—R Cornubert An attempt at the reproduction of 
a tetrahydropyrone compound —Charles Dufra:sse 
and Roger Netter Researches on the ethylenic 
ketones « -bromo -#-aminobenzalacetophenones — 
Marcel Godchot and Mile Germaine Cauquil Some 
new deiivatives of the cyclo-octane series A new 
cyclo-oetene oxide 1s described, as well as the glycol 
obtamed by 1ts hydration —R Paul The action of 
magnesium on some halogen substituted ether oxides 
The 1eaction between magnesium and oxides of the 
type RO(CH,),% (X =I, Br, o1 Cl) has been studied 
The 1eaction 1s influenced both by the catalyst added 
and by the nature of the solvent —Paul Gaubert 

The aitifiejal coloration of crystals of oxalate and 
nitrate of urea A study of the influence of various 
colou.mg matters on the crystalline forms of urea 
oxalate and urea nitrate—-F  Zambonini and V 
Caghoti New iesearches on the chemical composi- 
tion of saicolite from Mont Somma (Vesuvius) Five 
complete analyses are given — these are not in agree- 
ment with the formula proposed by Gossner and 
Mussgnug —Yang Kieh The dislocated zone situ- 
ated to the north of the Chaine de la Marche —V 
Frolow The periodicities of the risings of the Niger 
at Koulikoro The results of the study by the method 
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of A" Wallen of 24 yeais' data —R Bureau The 
variations of wireless atmospherics duimg the eclipse 
of the moon of April 2, 1931 The curves of the records 
of atmospherics recorded at Saint-Cyr and at Mont 
Valérien show a marked anomaly between 18h and 
24h on Apri 2, 1931 Hence there ıs a connexion 
between the eclipse of the moon and atmospherics — 
Jean Chevrier Magnetic exploration in Syria —P L 
Mercanton The inversion of the magnetic inclination 
in geological tyme New observations Jn an earlier 
communication, a study of the natural magnetisation of 
volcanic lavas of various origins (Gieenland, Spitsber- 
gen, Australia) led to the conclusion that at the Tertiary 
epoch, at the tıme of the great volcanic outbursts, 
the terrestrial magnetic inclmation was, in both hem1- 
spheres, the reverse of what itis to-day Further: ex- 
perimental data in support of this view ale now 
given —F Labrousse The changes in reaction ob- 
served 1n the course of the development of some fungi 
The influence of the nature of the nitrogenous food 
maternal —E Wollman and V Uribe Researches on 
humoial immunity ın cold-blooded animals —Maurice 
Nicloux The micio-estimation of organic substances 
in dilute solutions by sulphochromic oxidation, 
Special application to the micro-estumation of ethyl 
alcohol —Delherm and Laquerriere Anew apparatus 
for faradie currents 


ROME 


Royal National Academy of the Lincei, Nov 2 — 
F Vercelli Complementary observations to the note 
on a general method for the analysis of the periodicity 
in statistical and experimental diagrams —C Cara- 
theodory Canonical transformations of slipping and 
then application to geometrical optics —R Nasini 
Discovery of boue acid in the glaze of the vases of 
Aiezzo The glaze of these vessels, which constitute 
one of the finest examples of the Roman art of the 
first century Bc and the first ap, contams boric 
acid, not 1n accidental traces, but as a definite com- 
ponent (see NATURE, Dec 6, p 877)—S Amante 
Matrices which satisfy a given algebraic equation — 
B de Finett1 Determmate and indeterminate prob- 
lems ın the calculus of probabilities —Maria Pastori 
Isotropic tensors relation between the components 
—Margherita Piazzolla-Beloch Connected oblique 
multilaterals —E Cech A demonstiation of Jordan’s 
theorem —A  Kolmogoroff The conception of the 
mean —Nikola Obrechkoff A generalisation of 
Cesàro's summation —G  Rabate Some points of 
direct infinitesrmal geometiy Investigations on the 
notions of contingent and paiatingent used by 
G Bouhgand as instruments of his direct infinitesimal 
geometry are summarised —E Gugino The ex- 
tension of Morera’s theorem to the motion of systems 
with 1eveisible hnkings —L Poggi Extension of 
D'Alembert's paradox and of the Kutta-Joukowsla 
theorem to circular-aic profiles —E  P:stolesi The 
dynamic actions of a circulatory current on cusped 
profiles —A Signorint The mechanics of continuous 
systems In dealing with any problem of finite 
deformations, 1t 1s convenient, in the first place, to 
subject, the general equations of the mechanics of 
continuous systems to a transformation analogous to 
that which, m the particular case of hydrodynamics, 
leads from Euler’s equations to those of Lagrange 
A new Lagrangian form of the indefinite equations 
now given may be of use in the induect solution of 
certain particula: problems — Angelina Cabras The 
mechanics of rigid bodies m generalised spaces A 
scheme of procedure for applying the methods 
described in a preceding note to the static and 
dynamic treatments to all elliptical S, 1s given — 
Enrico Volterra The general laws of the vibrations 
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of a network of stretched elastic wires with nodes in 
common and fixed or vibiating extiemities are con- 
sidered, the muitial configuration of the system and 
the initial velocities of the elements of the elastic 
elements of the system bemg assumed known ‘The 
pplication of such laws to the study of water-hammer 
a network of pipes under piessure ıs described — 
Bilancint The coefficient of correlation An 
amination 1s made of the coefficient of correlation 
, the case when the relation between the two 
nagnitudes considered is not lmear, but when one 
of the magnitudes 1s expressible by means of a 
polynomial of the other of degree n, greater than one 
—E Fermi  Quantistie electrodynamics (2) ‘The 
quantistic forms iecently derived for the equations 
of a system composed of an electromagnetic field and. 
of any number of point electric charges referred to 
the non-aelativistie case, the velocity of the charges 
bemg not very high These aie now converted into 
the relativistic forms by a method other than that 
based on Durae's theory of the 1otatmg election — 
G B Pacella Simple method for the calculation of 
an aspherical plano-convex lens The foim to be 
assigned to an aspherical lens with one plane face in 
order that ıt may be stigmatic for the point on the 
axis at infinity when a beam of monochromatic light 
falls on it, 1s determined —A  Masotti Calculation 
of the resultant and of the resultant moment of the 
electrostatic pressures in a plane field by foimule 
analogous to the hydrodynamical formule of Blasius 
The analogy between the electiostatic pressures 
exerted on the surface of an electiified conductor in 
eqwlibiium and the hydrodynamic pressures of a 
liquid in permanent, irrotational motion on the 
surface of an immersed solid, ıs developed It 1s 
shown that, for an mdefinite cylindrical conductor in 
an electric field with distribution uniform to infinity, 
the resultant of the electiostatic pressures on unit 
length of the conductor has the direction and sense 
of the electric force at mfinity, while its magnitude 
is the product of such force by the chaige of unit 
length of the conductor, the system of electrostatic 
piessuies 1s equivalent to the 1esultant applied at the 
baricentie of the charges—A_ Corbellini and L 
Barbaro The anomalous decomposition of the 
tetrazo-derivative of 2 2’-diamino-1 1’-dmaphthyl 
The acid melting at 250°-252°, previously observed 
as a pioduct of this decomposition, 1s formed by 
paitial decomposition of the tetrazo-compound when 
acid solutions of its sulphate or chloride are heated 
This reaction proceeds also, although very slowly, at 
the ordinary temperature, and yields, in addition, 
neutial compounds difficult to  purify —Morello 
Morelli Spectiochemistry of solutions of boric acid 
in glycerm The molecular and specific refractivities 
of boric acid in glycerin solution are greater than n 
aqueous solution, and decrease as the concentration 
of the solution 1s increased Dissolution of boric acid 
in glyceim ıs accompanied by expansion, the extent 
of which increases markedly with the concentration — 
F Rodolico Polyhedrie pisolites of magnesite and of 
dolomite —G Mezzadroli and E Vareton Action of 
ultia-shoit electromagnetic waves (A=2-3 m) on 
silkworms (3) Irradiation of the eggs The favour- 
able effect of the waves 1s mereased if the exposure 
is commenced prior to hatching of the eggs —M 
Fedele Innervation and peripheral sensitive arrange- 
ments of the arterial trunk of reptiles —5  Ranzi 
Conditions determining the development of gills 
(investigations on the experimental embryology of 
cephalopods) —M  Mitolo Oxygen and central ner- 
vous functions One of the mechanisms which explain 
the action of oxygen m the functions of the central 
nervous system and the mdispensahility of this gas 
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to the central nervous elements is the continuous 
oxidation of acids occurrmg among the metabolic 
products of this system — Clara Fort: Excision of 
the vessels and nerves of the ovary , total o1 partial 
excision and metabolism (3) This excision produces 
shght 1etardation of the metabolism duimg the fist 
few months after the operation 


Official Publications Received. 


BRITISH 


Rhodesia Museum, Bulawayo Twenty-ninth Annu 
Po 39 (Bulata) y y th Annual Report, 1930 
Proceedings of the Royal Society Series A, Vol 181, No AS17, May 
1 Pp 275517 (London Harrison and Sons, Ltd) 12s 
The Proceedings of the Physical Society Vol 48, Part 3, No 238, 


Mayl Pp .11+227 370 (London) "s net 
Amgueddfía Genedlaethol Cymiu National Museum of Wales Welsh 
Timber Tiees, Native and Introduced By H A Hyde Pp vin--107 


+25 plates (Cardift) ls 

Dominion ot Canada Report of the Department of Mines for the 
Fiscal Year ending March 31,1930 (No 2209) Pp v-+ol (Ottawa 
F A Acland) 25 cents 

Canada Department of Mines Geological Survey Memon 104 The 
N*gara Falls Survey of 1927 By W H Boyd (No 2246) Pp un+15+- 
5 plates 10 cents Summary Report, 1929, Part B (No 2255) Pp 
2028 (Ottawa F A Acland) 

Canada Department of Mines Mines Branch Investigations of 
Mineral Resources and the Mining Industry, 1929 (No 719) Pp 694- 
5 plates (Ottawa F A Acland ) 

Publications of the Domimon Astrophysical Observatory Vol 4, No 
19 Four Spectroscopic Binary Orbits By W E Harper Pp 309 323 
, -4-1 plate 25 cents Vol 4, No 20 The Galactic Rotation Eftect 1n 
some Late Type Stars By R O Redman Pp 325340 25cents Vol’ 
4 No 21 ì Cygm ByR O Redman Pp 341-350-+1 plate 25 cents 
(Ottawa F A Acland) 

Trinidad and Tobago Minutes and Proceedings of the Froghopper 
Investigation Committee. Part 20 Pp 193-268 (Timidad Govern- 
ment Printing Office, Port ot Spain ) 

Journal of the Royal Statistical Society New Series, Vol 94, Part 2 
Pp 17] 308+xv: (London) Ts fd 

The Transactions of the East Riding Antiquarian Society Vol 27, 
Partl Pp iv+80+8 plates (Hull ‘the Museum) 10s od 

Imperial Bureau of Fruit Production Horticultural Abstracts Vol 
1, No 1, March Pp 24 (East Malling) 1s od 

Report of the National Park Committee (Cmd 3851) Pp 131 
(London H M Stationery Office ) 2s net 

Department of the Interior, Canada Topographical Survey Bulletin 
No 63* The Aneroid Barometer and Altimeter, their Characteri-tics and 
Use ım Mapping By R H Field. With an Append The Field Use oí 
the Aneroid Barometer, by G C Cowper Pp 36 (Ottawa F A 
Acland ) 10 cents 

Air Ministry Aeronautical Research Committee Reports and Memo 
randa No 1363 (Ae 491—T 2977 and ʻa’) Maximum Liftin Closed and 
Open Jet Tunnels By F B Bradfield, K W Clark and R A Fan 
thorne Pp 19+5 plates 1s.net No 1278 (Ae 424—T 2923 Spin 8) 
Spinning Experiments on a Single Seater Fighter Partl Further 
Model Experiments, by A S Batson and H B Irving, Part 2 Full 
Scale Spinning Tests by 5 B Gates Pp 104-12 plates 9d net No 
1353 (Ae 484—T 2984) The Two Dimensional Flow of Air around 4n 
Aerofoil of Symmetrical Section By T Tanner Pp 11+18 plates 
ls net No 1350 (Ae 487—T 2969) Spinning of a Model of the Fairey 
Illf Seaplane By H B Irving and A S Batson Pp 15+27 plates 
ls net (London XH M Stationery Office ) 


ForFIGN 


Zoologica Scientahe Contributions of the New York Zoological Society 
Vol 9, No 12 The Fur Seal of the California Islands, with new 
Deseriptive and Historical Matter By Charles Haskins Townsend 
Pp 443457 (New York City ) 

Scientific Publications ot the Gleveland Museum of Natural History 
Vol 1, No 5 Bird Banding by Systematic Trapping By $ Prentiss 
Baldwin Pp 125-168+plates 19 25 (Cleveland, Ohio ) 

Collection des travaux chimiques de Tehecoslovaquie Redigée et 
publiee par E Votoček et J Heyrowshf Année 3,No 4, Avril Pp 
187940 (Prague Regia Societas Scientiarum Bohemica ) 

Publications of the United States Naval Observatory Second Series, 
Vol 18, Appendix1 The Gravity Measuring Cruise of the U 8 Submarine 
S91 By F A Vening Meinesz and F E Wright, with an Appendix 
on Computational Procedure, by Miss Eleanor A Lamson Pp x49440 
plates (Washington, DC Government Printing Office ) 

Det Kgl Danske Videnshabernes Selskabs Skrifter Naturyidens- 
kabelig og mathematisk Afdeling 9 Rekke, IV, 1 Contributions to the 
study of the Development and Larval Forms of Echinoderms, III By 
Th Mortensen Pp 39+7 plates (København Andr Fred Host and 
Søn 

J ei der Hamburger Sternwarte ın Bergedorf fur das Jahr 
1930 Erstattet von dem Direktor, Dr R Schorr Pp 28+4 Tafeln 
Bergedorf 
A ease der Hamburger Sternwarte ın Bergedorf Band 6, Nr 
34 Sechster Nachtrag zum Eigenbewegungs-Lexikon Zusvmmengestellt 
son W Kruse und B Imgart Pp 221-327  (Bergedoif) 

Det Kgl Danske Videnshabernes Selskab  Biologiske Meddelelser, 
Bind 10, Nr 1 Der grosse europaisch-sibirische Kreuzschnabelzug 1927 
Von Ad S Jensen Pp 27 (Kobenhayn Andr Fred Host and Son ) 
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Annuario publicado pelo 
Anno 47 


Ministerio da Educacao e Sande Publica 
Observatorio Nacional do Rio de Janeiro para o Anno de 1931 
Pp xv4-420 (Rio de Janeiro ) 

Japanese Journal of Geology and Geography Transactions and 
Abstracts, Vol 8, No 3 Pp i1-+113-289-++18-2% Japanese Journal of 
Mathematics Transactions and Abstracts, Vol 7, No 4, March Pp 
207 346--22  Japinese Journal of Botany Transactions and Abstracts, 
Vol 5, No 3, March Pp v+253 3094-5587 (Tokyo National 
Research Couneil of Japan ) 

Egyptian University Faculty of Medicine A Study of Hairs and 
Wools belonging to the Mammalian Group of Animals, including a Special 
Study ot Human Hair, considered from the Medico Legal Aspect By 
Prof John Glaister, Jun (Publication No 2) Pp n4-188-4-145 plates 
(Cairo Misr Press ) 


Soil Bulletin No 1, December Pp m+388 No 2, March Pp 
11+60-+9 plates (Peiping Geological Survey of China ) 

Anntles de Zô sè Tome 17, Fase 4 Pp C31 (Zrka-wei) 

US Department of Commerce Bureau of Standatds Bureau of 


Standards Journal of Research 
Pp 528 763 (Washington, DC Government Printing Office) 

Bulletin of the National Research Council No 82 Last of Seismo- 
logical Stations of the World Second edition Compiled by H E 
McComb and Clarence J West Pp u-+119 (Washington, D C 
National Academy of Sciences ) 1 50 dollars 


Vol 6, No 4, April, R P Nos 292 302 





Diary of Societies. 


FRIDAY, June 5 


Roya. Socizty or MEDICINE (Laryngology Section), at 0 30 A Įm —Di 
A B Kelly and Prof L Findlay Congenital Shortening of the 
CEsophagus, and the, Thoracic Stomach resulting therefrom — Dr 
H G Hodgson The Radiography of Sinusitis —Prof G Portmann 
Treatment of Cicatricial Stenosis of the CEsophagus by Autodilatation 
—Sir StClair Thomson A Permanent Tracheostomy in Stenosis of 
the Larynx —At 5 —O O Popper Demonstration of Broncho 
cesophagoscope 

Roya Society or Arts (Indian Section), at 4 30 —Mrs Patrick Villiers 
Stuart The Indian Paradise Garden (Sir George Birdwood Memorial 
Lecture) 

Paysicar Soctery (at Imperial College of Science and Technolozy), at 5 — 
Dr H © Hepburn Electro osmosis and Electrolytic Water-transport 
Part 2 —J XS Badamı Spectra of Trebly and Quadcuply Ionised 
Antimony Sb LV and Sb V —G I Finch, R W Sutton, and A E 
Tooke A Time Base for the Cathode ray Oscillography of Irregularly 
Recurring Phenomena —Dr R L Smuith-Rose and J MePetrie 
The Attenuation of Ultra short Radio Waves due to the Itesistance ot 
the Earth —Prof 8 Chapman The Absorption and Dissociative 
Tonising Effect of Monochromatic Radiation in an Atmosphere on a 
Rotating Earth Part 2 Grazing Incidence —A Ripple tank Demon- 
stration of Beats as Moving Interference Fringes, by M O Clarke 

GEOLOGISTS’ ASSOCIATION (1n Architectural Theatre, University College), 
at730 —R O Jones The Development of the Tawe Dramage —Dr 
8 W Wooldridge and C J C Ewing Further Observations on the 
Geology of the Lane End Eocene Outlier 

West LONDON MEDICO CHIRURGICAL Sociery (at Kensington Town Hall), 
at 815 —Prof J S Huxley Development in Relation to Heredity 
and Evolution (Cavendish Lecture) 

ROYAL INSTITUTION OF GREAT BRITAIN, t 9 —Prof E W MacBride 
Habit—the Driving Force in Evolution 


TUESDAY, JUNE 9 


MINERALOGICAL SocrETY, at 5 80——G E L Carter On an Occurrence 
of Vanadiferous Nodules on the Coast of South Devon —M H Hey 
Studies on the Zeolites Part II Thomsonite (including Faroelite) 
and Gonnardite —A Russell An Account of British Mineral 
Collectors nd Dealers in the 17th, 18th, and 19th Centuries (con- 
tinued) —Dr L J Spencer (a) Hoba (South West Africa) the 
Largest Known Meteorite, (b) Twelfth List of New Mineral Names 
—Dr J L E.Drugman On Different Habits of Fluorite Crystals 

ZOOLOGICAL SOCIETY or LONDON, at 5 30 —Prof T Thomson Flynn 
Exhibition of Photographs of Living Tasmanian Marsupiils —Prof J 
Huxley The Relative Size of Antlers in Deer —T L Green The 
Anatomy and Histology of the Alimentary Canal in the Common 
Wasp, Vespa vulgaris —Dr Marion A Hamilton The Morphology 
and Biology of Nepa cinerea Linn —S Maulik On the Structure of 
the Larve of Hispine Beetles —Prof F H Edgeworth (a) On the 
Muscles used 1n Shutting and Opening the Mouth, (b) On the Develop 
ment of the External Ocular, Masticatory, and Hyoid Muscles of the 
Monotremata , (c) On the Development of the External Ocular, Masti 
catory, and Hyotd Muscles of Sphenodon punctatus —Joyce Omer 
Cooper Raport on the Dytiscide (Coleoptera), Mr Omer Coopei's In 
vestigation of Abyssinian Fresh waters (Dr Hugh Scott's Expedition) 

QUEKETT MicRosCOPICAL CLUB (at 11 Chandos Street, W 1) at 7 30 — 
Prof H S8 Holden Wound healing in Plants 

Roya. Society or MEpicine (Disease in Children Section), at 8 30 — 
Prof A Calmette BCG [mmunisation of Infants 


WEDNESDAY, JunF 10 


RESFARCH DEFENCE Sociery (Annual General Meeting) (at 11 Chandos 
Street, W 1), at 330 —Dr H H Dale The Effect of Research on 
Curative Medicine (Stephen Paget Memorial Lecture) x 

Farabay Sociciy (at Chemical Society), at 8 —Annual General Meeting 
—At 815 —Dr W H J Vernon (a) A Laboratory Study of the 
Atmospheric Corrosion of Metals Part I The Corrosion of Copper 
in Certain Synthetic Atmospheres, with particular reference to the 
Infiuence of Sulphur Dioxide in Air of Various Relative Humidities ; 
(b An Air Thermostat for Quantitative Laboratory Work —Dr 
W H J VernonandL Whitby The Quantitative Humidification of 
Air in Laboratory Experiments 
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INSTITUTION OF STRUCTURAL ENGINLERS (at 10 Upper Belgrave Styeet), at 
8 —H Holt The Art of Making and Using Concrete (2) The 
Raw Materials of Concrete and their Field Testing 

ELECTROPLATERS' AND DxPosrrons' TECHNICAL Socr&TY (at Northampton 
Polytechnic Institute), at 815 —W T Grifhths Continental and 
American Practice in Nickel Deposition 

RoyaL Society or MEDICINE (Surgery Section) (Annual Meeting) (at 
Manchester Royal Infirmary) 







THURSDAY, June 11 

Roya Socizty, at 4 80 —M L E Ohphant Electron Emission fr: 
Langmuir Probes and from the Cathode of the Glow Discharge throu 
Gases —H E Watson, G Gundu Rao, and K L Ramaswamy T; 
Dielectric Coefficients of Gases Part I—G D Bengough, A R 
Lee, and F Wormell The Theory of Metallic Corrosion 1V 

OPTICAL Soctery (at Imperial College of Science and Technology), at 
8 —Sir John H Parsons Young's Theory of Colour Vision (Thomas 
Young Oration) 


a 


FRIDAY, June 12 

ROYAL ASTRONOMICAL Society, ab 5 —Dr L J Comrie Note on Mr. 
Chappell’s Method of Second Difference Integration —Bertha Swirles 
The Absorption Coefficient of a Degenerate Gas —G Castelnuovo De 
Sitter’s Universe and the Motion of Nebulz 

Roya. Society or MEDICINF (Ophthalmology Section), at 5 —Annual 
General Meeting 

MALACOLOGICAL Sociery OF Lonpon (at Linnean Society), at 6 

ROYAL INSTITUTION oF Great Britain, at 9 —Dr C L Woolley 
Latest Exeavations at Ur 


- 


PUBLIC LECTURES. 


FRIDAY, June 5 


LONDON SCHOOL oF HYGIENE AND TROPICAL MEDICINE (Public Health 
Division), at5—R R Hyde Industrial Welfare 


TUESDAY, JUNE 9 
LONDON SCHOOL OF HYGIENE AND TropicaL MEDICINE (Public Health 
Division), at 6 —Sir George Buchanan International Hygiene 
INSTITUTE OF PATHOLOGY AND RESEARCH (St Mary's Hospital, W 2), at 
5 —Prof J S Haldane The Problems of Siheosis 


WEDNESDAY, JuwNr 10 
Lonpon Scuooi or HverENE AND TRoPiICAU MEDICINE (Public Health 
Division), at 5 —A T Pike Town Planning 


FRIDAY, JUNE 12 


Lonvon SCHOOL OF HYGIENE AND TROPICAL MrpicisE (Public Health 
Division), at 5 —Sir Thomas Legge Industrial Poisonings 


CONFERENCES. 


JUNE 9 ro 12 
INSTITUTE O1 Bniri8H FOUNDRYMEN (at Birmingham) 


Wednesday, June 10 (morning) (at Grand Hotel) —A Harley Presidential 

Address 

G W Spring The Eftect of Elevated Temperatures on Grey Iron 
Castings 

Prof H Thyssen Factors in the Conductivity of Irons 

M Arzens The Laboratory and the Foundry 

E N Simons The Merchandising of Castings 

Dr J G A Skerl Sands and Sand Testing 

J Arnott Silicon as an Alloying Element 

W C Devereux High-Duty Light Alloys 


Thursday, June 11 (at Coventry)—L H Pomeroy The Relationship 
between the Engineering and the Foundry Trades 
J G Pearce Recent Developments in Cast Iron in Great Britain 


JUNE 10 To 13 
SOUTH EASTERN UNION oF Screntiric SOCIETIES (at Winchester) 


Wednesday, June 10,at8 —Sir J Arthur Thomson Some Natural History 
Problems of the Countryside (Presidential Address) 
Thursday, June 11 (Botanical Section), at 11 A w —J Groves 

worts, Ancient and Modern 

At 11454 M —Prof S Mangham Plants as Civil Engineers 

(Archeological Section) at 11 AM —Dr W E St L Finny The 
Kings of Wessex from Egbert to Athelstan 

At 1245 —The late A Hadrian Alleroft The Pre-History of the 
Village Church Part 2 

Friday, June 12 (Geological Section), at 10 304 M —Prof H L Hawlins 

Some Generalisations on the Nature, Deposition, and Paleonto- 
logical Implications of the Chalk 

At 1145 A M —F H Edmunds The Relation of Soil and Geology of 
the Weald 

(Zoological Section), at 1030 A w —J F Marshall The Stereoscopic 
Photomicrographs of Fossil Insects exhibited in the Congress 
Museum 

At lla. —H Main Insect Observations Underground 

At12 —HE A Martin The Making of Pearls ` 

At8P31—W P D Stebbing A Motor Tour of 7500 miles from the 
Transvaal to Western Uganda (Publie Lecture) 

Saturday, June 18 (Regional Survey Section), at 11 à M —H J E Peake 

Arch vologieal Surveys 


Stone- 


SUMMER MEETING. 
JUNE 11 To 13 


NEWCOMEN SOCIETY LOR THE STUDY OF THE HISTORY OF ENGINEERING AND 
TEcn20LoGx (at Shefheld) bad 
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Education for the Engineering Industry * 


HE tiiumphs of engmeering science and tech- 
nique are reflected by every development of 
modern civilisation, and further development will 
depend, to a large extent, upon the continued supply 
of qualified and capable engineers Here, then, 1s 
constituted a need which must be provided by 
engineers and educationists of to-day It depends 
on them whether the engineers of the next genera- 
tion shall be trained and educated in a manner 
suited to the 1mportance of their calling 

The import of this has been realised in some 
quarters for a considerable time In 1928 the 
Engineering and Education Sections of the British 
Association held a joint discussion upon “School, 
University, and Practical Training ın the Education 
of the Engineer" Later in the same year, the 
President of the Board of Education appointed 
a Committee to inquire into technical education 
for the engineering industry ‘The detailed and 
thorough nature of this investigation is shown 
by the Committee’s report, which has been 
recently published by HM Stationery Office 
under the title (Education for the Engineering 
Industry " 

In effect, this report 1s the expression of a general 
consensus of 1ndustrial opinion, and as such deserves 
careful consideration The tendency to direct 
attention to the practical or works executive side, 
almost to the exclusion of the office or administra- 
tive side, should be noticed ' Also, ın accordance 
with the Committee’s terms of reference, the report 
1s, In the maim, a review, interspersed with many 
valuable suggestions, but with no definite schemes 
for the amelioration of the evils noted To those 
interested ın the subject, this last fact must cause 
real disappointment, for one cannot but feel that, 
uf the duty had fallen within the scope of such 
a strong committee, some decisive and practicable 
schemes would have 1esulted Such recommenda- 
tions would have received widespread and most 
careful attention 

Considerable emphasis 1s brought to bear upon 
the subject of recruitment, and ıt might be well to 
review the sources of supply as reported About 
ninety per cent of the recruits come to the industiy 
straight from the elementary school at the age of 
fourteen years, of the remainder, the majority 
probably come from junior technical schools at ages 
ranging from fifteen to sixteen years, while a smaller 


* Edueation for the Engineering Industry 1 Report of the Com- 
mittee on Education for the Engineering Industry, 2 Comments on 
the Report by Education Bodies Pp vwu+67 (London HM 
Stationery Office, 1931) 1s 3d net 
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proportion aie recruited from secondary schools at 
ages from sixteen to seventeen years This neglects 
the comparatively small number received from 
universities and technical colleges ` 

From the report, 1t would appear that, 1n general, 
recruitment is still carried out in a fashion quite 
haphazard, with little or no discrimination between 
the various types cited This alone renders the 
problem of subsequent traming most difficult for 
all but very large industrial concerns, smce no 
clearly defined 1egulations exist to guide individual 
firms Surely, as was suggested at the British 
Association in 1928, a standard national scheme of 
apprenticeship could be set up—a scheme which 
would be readily adaptable to suit the distinguish- 
ing features of at least the three main grades of 
recruits This ıs vitally an industrial concern, and 
that such an obvious opportunity should have 
passed unheeded forms a fit subject for regret 

Industrial opinions on the merits of the three 
types of recruit are interesting The elementary 
school type 1s labelled satisfactory, with the 
caution that mtelligent selection, preferably from 
central schools, 1s advisable , the junior technical 
school type would appear to have found unquah- 
fied approval, and recruitment from secondary 
schools 1s considered intrinsically sound Re- 
garded as types the first evidently finds least 
favour, but as the other two sources of supply 
cannot hope to cope with the demand, the problem 
of improving the general personnel of the engineer- 
ing industry must centre in the betterment of the 
elementary school type Thisisinitselfatask At 
the outset ıt must be realised that the majority of 
this section are not likely to profit by any serious 
degree of technical education — Them subsequent 
learning, then, must consist almost entirely of purely 
descriptive work, with the aim of improving their 
ideas of the industiy ın particular and their outlook 
upon life m general The progress made during 
this course of desciiptive work would readily ın- 
dicate the minority capable of further advancement 
These remarks may, to a large extent, apply also 
to the junior technical school type of recruit The 
explanation of the favour bestowed upon this class 
may well lie in the fact that, 1n effect, these boys 
are highly selected , the shght vocational bias in 
their training even if it has no lasting effect, will 
certainly facilitate proper selection 

The secondary school boy falls mto quite a 
different category He 1s usually the pick of the 
elementary school type, advanced by a few years 
of higher education and generally capable of as- 
simulating a fair degree of technical instruction 
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Unfortunately, 1n the report, he 1s all but maligned 
for showing a distinct preference for so-called 
‘ black-coated ’ positions Assuming this to mean 
a preference for the office and, ultimately, the 
administrative side, 1s 16 not a quite natural tend- 
ency^ Surely a certain mcompatibility exists 
between higher education and manual labour A 
good grounding on the practical side 1s undoubtedly 
necessary for those aspiring to administrative posts. 
and apprentices with this aim ım view will not object 
to gain their experience in the workshops On the 
other hand, perhaps the most progressive sugges- 
tion of all m this report concerns this class of 
recruit It ıs proposed that the period spent at 
school between the normal age of entry to ap- 
prenticeship and actual entiy should be treated as 
part of the apprenticeship period It ıs also of 
interest to note that vocational training 1n second- 
ary schools is not advocated, this conforms to 
general academic opinion 

Regiet is expressed at the divorce of men with 
high technical qualifications from the practical side 
of the engineering industry Such a situaticn 1s, 
however, not surprising 1f the note appended to the 
report by one of the members of the Committee 1s 
a true indication of the feelings of employers He 
states that he does not think that the average 
employer in genera] engineering works of Great 
Britain would be likely to train university students 
and afterwards offer them positions ın productive 
departments Noreasonsaregiven Is this further 
evidence of the peisistence of that old reluctance 
of the industrialists to admit the need for technical 
trainng ^ It is surely fundamentally right that 
the higher posts m industry should be filled by 
well-traaned men How one can hope to become 
highly trained in these days without attending the 
university or technical college 1s difficult to under- 
stand 

Finally, the admirable part of the report 1s that 
in which concerted action between industry and 
college, extension of part-time education, active 
encouragement for the boy with ability, and rational 
methods of promotion are all enthusiastically re- 
commended Here we have evidence that these 
subjects are at last recerving sincere attention It 
1s, however, unfortunate that no schemes are drawn 
up to show how these desirable objectives may be 
reached It can only be hoped that these recom- 
mendations will receive the immediate attention of 
all to whom they are directed Here the valuable 
suggestions appended to the report by Mr A E 
Beriiman might well serve as guidance foi a definite 
line of attack 
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Mathematics and the French Mind. 


(1) Cows de mécanique mécanique des solides indé- 
formables, mécanique des milieux contenus défor- 
mables, théorie sommarre des machines et de l ava- 
ton, les mécaniques de Newton et d Evnstewn Par 
Prof Paul Painlevé et Prof Charles Platrier 
(Cours de l'École polytechmque ) Pp viu +644 
(Paris Gauthier-Villars et Cie, 1929 ) 150 francs 

(2) Cours de géométrie Par M. d'Ocagne Première 
partie Géométrie pure, Deuxième partie Géo- 
méreeapplgquée Pp x1+429 (Paus Gauthier- 
Villars et Cie, 1930 ) 120 francs 

(3) Cours d'analyse professé à V École polytechnique 
Par Piof J Hadamaid Tome 2 Potentiel, 
calcul des variations, fonctions analytiques, équa- 
tions différentielles et aur dérwées partielles, calcul 
des probabilités Pp vi 721 (Paris Hermann 
et Cie, 1930) 140 francs 

(4) Cours de mathématiques générales (analyse et 


géoméirve) Par René Garnier (Cours de la 
Faculté des Sciences de Paris) Tomel Calcul 
différentiel, géométrie Pp xı +463 (Paris 


Gauthier-Villars et Cie, 1930 ) 80 francs 

(D) Erreurs et mowndres carrés Par Prof R Del- 
thel (Traré du calcul des probabilités et de ses 
applications, par Émile Borel Tome 1 Les 
principes de la théorwe des probabilriés, fascicule 
2) Pp v +161 (Pans Gauthier-Villars et 
Cre, 1930 ) 30 francs 

(6) Principes géoméiriques d'analyse Par Prot 
Gaston Jula Première partie Leçons fattes à 
la Sorbonne Recueillies et redigées par Marcel 
Brelot et René de Possel (Cahiers scientifiques, 
Fascicule 6) Pp wi-116 (Pans Gauthier- 
Villars et Cie, 1930 ) 25 francs 

(7) Leçons sur les ensembles analytiques et leurs 


applications Par Prof Nicolas Lusin (Collec- 
tion de Monographies sur la Théorie des Fonc- 
tions) Pp xv+328 (Pans Gauthier-Vulars 


et Cie, 1930) 60 francs 


ANY consider mathematics to be the most 
abstract and mhuman of the sciences, but 

to the connoisseur a mathematical treatise 1s a work 
of art, revealing by its style the temperament, 
aspirations, and even the human weaknesses of its 
author When we consider a collection of French 
books on pure and apphed mathematics, we are 
reminded of the great differences between French 
and English ideals The clarity of the French style 
is well known and “what ıs not clear 1s not French "' 
Tt was also a Frenchman who said that “ language 
was given to us in order that we might conceal our 
thoughts", but this maxim appears to have m- 
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| fluenced German and, to a lesser degree, English 


writers more than his own countrymen 

Closely allied to clarity 1s the rmportance attached 
to logical precision In the training of French 
engineers at l'École polytechnique, for example, the 
course m elasticity will be a closely reasoned mathe- 
matical investigation, m which a logical flaw, would 
be regarded as a scandal When their studies are 
complete, the young engineers will go out mto the 
world and discover with amazement that the prob- 
lems of actual machines are not always amenable 
to such refined methods In some cases they will 
adapt themselves to practical requirements, but 1n 
others they may feel a lasting prejudice agaist 
practical work and never really settle down to the 
real requirements of their profession In England, 
on the other hand, the tendency 1s to emphasise the 
practical aspect at the expense of the underlying 
theory This has the disadvantage that persons so 
trained may not have sufficient grasp of funda- 
mental principles, ın spite of their knowledge of” 
current routine, to be able to cope with new condi- 
tions that may arise In both nations the really 
capable men will ultimately become masters of 
their subject, but the Frenchmen will tend to 
approach the particular through the general, the 
concrete through the abstract, while the English- 
men tend to reverse the process 

French mathematical books give a lucid account 
of general theories, but too often leave them 1n the 
air, without investigating their detailed apphioation 
French mathematical students, 1f we may judge 
from their text-books, work very few examples M 
le Chatelier has deplored the fact that too many 
students confine themselves to learning their lecture 
notes by heart He considers that they should 
work out examples for themselves, but regrets that 
this ideal seems impossible of attamment In 
England, on the other hand, the working of plob- 
lems 1s firmly established as the essential feature 
of mathematicalstudy. Unfortunately, this feature, 
so good 1n moderation, 1$ apt to be carried to ex- 
tremes, as in the old Mathematical Tripos, which 
was considered to be largely responsible for the 
sterlhty of many who should have contributed to 
the advancement of their subject 

In France there 1s no lack of reseaich in pure 
mathematics, and here the instinct of generalisation 
finds a legitimate and fruitful opportunity | Until 
the present century, British mathematicians have 
done best m apphed mathematics, where the some- 
what incoherent and not fully logical work of men 
like Maxwell has proved to be of more permanent 
value than the more closely knit and elaborate 
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efforts of French writers which have now fallen 
into the background However, ın recent years a 
change has taken place At least two English pure 
mathematicians have a world-wide reputation, 
while the new syllabus for French schools and 
colleges 15 much less abstract than the old Per- 
haps at last the two nations are learning from each 
other 

We shall now deal briefly with the special features 
of the books under review 

(1) Profs Paimlevé and Platrier cover à much 
wider range than any English course of mechanics, 
for m addition to the usual rigid dynamics, hydro- 
statics, and hydrodynamics, there 1s a thorough 
treatment of elasticity , a httle about steam engines, 
gas engines, and turbines, three short chapters on 
aviation, and finally both the special and general 
theory of relativity Until 1929 the course was 
hthographed, but the excess of material caused this 
arrangement to break down  It1s to be hoped that 
^the effect upon the students wil not be simular 
But 1f ıt 1s really necessary that they should have to 
be taught such an enormous range of subjects, they 
certamly have 1t presented to them in the best pos- 
sible manner The section on gyroscopic motion 
is particularly notable 

(2) and (3) The second and third books on the 
list are, hke (1), part of the course at l'École Poly- 
technique, the students of which, ıt must be 
remembered, are selected by severe competitive 
examination (2) M d’Ocagne begins with homo- 
graphic and other transformations, and then goes 
on to the differential geometry of plane and skew 
curves and of surfaces, and to line geometry The 
later parts of the book deal with apphed geometry, 
including mechanism, graphical statics, graphical 
integration, and finally nomography (3) Prof 
Hadamard includes potential, calculus of variations, 
analytic functions, elliptic functions, differential 
equations (ordinary and partial), and probability 
The book differs from the well-known courses of 
analysis by Goursat or Picard in that ıt contains 
many references to problems in mathematical 
physics, which add considerably to 1ts mterest It 
is pleasing to notice that the French, sometimes 
said to be the most msular of nations, have dis- 
covered the merits of the numerical method of 
solving differential equations given by the Enghsh- 
man, John Couch Adams , the account given here 
is taken from a Russian contribution, written in 
French, to a French journal 

(4) M Garmer has written out the elementary 
course 1n analysis and geometry, taken in the first 
six months at the University of Paris, by those who 
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are preparing for a study of the physical sciences 
The first part deals with calculus, infinite series, and 
complex numbers, and authors of English element- 
ary works could consult ıt with advantage for 
elegant methods of treating bookwork The second 
part has a very brief treatment (43 pages) of curves 
and surfaces of the second degree (quite inadequate 
from an English point of view), and then more than 
a hundred pages of differential geometry 

(b) Prof Deltheil has prepared a part for the 
extensive treatise on probability edited by Borel 
It deals with the theory of errors and least squares 
on classical lines It1is, from its own point of view, 
quite good. but we regret that the opening chapter 
is devoted to inverse probability without any 
mention of the condemnation of this theory by D1 
R A Fisher, whose work on small samples, treated 
by the ‘method of hkehhood’, seems of funda- 
mental importance 

(6) Prof Julia’s book 1s an attempt to link up 
geometry and the theory of functions A study 1s 
made of certam transformations, 1n particular of a 
circle into itself These lead to some of the funda- 
mental inequalities of analysis A sequel to this 
volume will deal with the researches of Lindelof 
and Littlewood 

(7) The last book on our list 1s by a Russian, but 
it owes a good deal to French mfluence, and the 
author’s originality m arriving at mathematical 
results by way of philosophy 1s eulogised in a 
preface by Lebesgue It deals with the difficult 
questions of the theory of aggregates, which are on 
the border hne between mathematics and philo- 
sophy In this subject 1t seems difficult to arrive 
at the truth, and the author considers that some 
work hitherto generally accepted 1s fallacious 
** Philosophers ", said Einstem, “ are children who 
play with words", and M Lusin concludes by 
warming us that philosophic considerations are 
always vague, and that we must rely on what may 
be called observed mathematical facts 

H T H Praaero 


The Great Zimbabwe Problem. 


The Zimbabwe Culture Rums and Reachons By 
G Caton-Thompson Pp xxiv +299 +74 plates. 
(Oxford Clarendon Press, London Oxford 
University Press, 1931) 25s net 


T 1s believed that Miss Caton-Thompson's ad- 
mirable survey of this problem will finally lay 

to rest a controversy which has now continued for 
more than thirty yeais , 1n fact, ıt may be flippantly 
deseiibed as ‘the great Zimbabwe myth’, and few 
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in England will credit the heat which this discussion 
engendered An 1dea sprang up, soon after the dıs- 
covery of the rums by the Rhodesian pioneers, that 
they were of 1mmense age, and the opinion grew 
that Rhodesia was the great source of the alleged 
wealth of the Sabzans, the ruins being the remains 
of a fortress designed to protect the gold trade , 
others, for some reason, claimed that they were built 
by Phoenician traders These theories were en- 
couraged by Bent, who explored the ruins about 
1891, and to some extent by Hall and Neal, who did 
further work there about 1901 The pronounce- 
ments of these investigators appealed to a public 
in South Africa who revelled in the romantic 
atmosphere, which was fully exploited by journal- 
istic pens In fact, the fervour evoked was so 
great that anyone who was bold enough to express 
doubt was looked upon as a terrible iconoclast, uf 
not wo1se 

Randall MacIver 1n 1905 carried out some careful 
excavation work at Zimbabwe and other places, 
and he was the first person to place the solution of 
the problem on a scientific stratigraphical basis As 
ıs well known, he reported that nothing could be 
found which could be dated as beimg earlier than 
medieval tunes, and as regards the architecture, it 
exhibited no trace of Oriental or European origin 

These conclusions produced an angiy storm of 
eriticism and did little to dissrpate the cloud of mis- 
conception A local worker in Rhodesia, Mr J F 
Schofield however, reopened the discussion 1n 1925 
and produced some pertinent evidence Most pro- 
fessional aiehseologists were all along satisfied of 
the soundness of MaclIver’s conclusions but the 
technique of archeological research has progressed 
in the last twenty-five years and therefore the 
British Association decided that, as 1t was visiting 
South Africa m 1929, 1t would be a fitting occasion 
for an effort to settle a number of points which it 
was felt had been incompletely dealt with by the 
MacIver Expedition Miss Caton-Thompson was 
entrusted with the mission and, accompanied by 
Miss Norie and Miss Kenyon, spent some five 
months on her task 

The results are set forth in the volume now before 
us, and they provide an example of the best system- 
atic archeological work of to-day, and 1t 1s believed 
that the logic of the deductions cannot fail to dis- 
perse the misconceptions which have for so long 
persisted It ıs difficult to understand that any 
modification of current ideas regarding the origin 
of the 1ums should be considered to damage their 
interest , a little reflection will show that this 1s not 
the case, and ıb 1s to be hoped that Miss Caton- 
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Thompson’s investigations will prove a basis for, 
and also a stimulus to, further archeological re- 
search in South Africa and Rhodesia, for they 
afford a pattern as regards method and the various 
unanswered questions are clearly specified 

Miss Caton-Thompson, upon arrival at the site, 
was faced with the problem which all a1chaeologists 
have to decide, namely, “‘ Where shall I, ın the time 
at my disposal, with the means at my command, 
be likely to obtain definite results *^ " The main 
enclosure at Zimbabwe had been dug over in every 
direction for years past by prospectors and archexo- 
logists, thus being ruined by disturbance She 
therefore decided to explore fully, ın the first place, 
the Maund iums near by, for there ıs reason to 
believe that they are coeval with the main buildings, 
and, further, the cement floor which 1s such a per- 
sistent feature 1n these 1uins was more or less intact 
This floor, of course, seals off everything prior to 1ts 
formation and ıt therefore 1s of definite stratigi aphic 
value, as constituting a datum level, and in a re- 
search, the particular object of which was to dis- 
cover datable aiticles ın undisturbed layers of 
deposits, ıt 1s thus of great importance, providing 
the evidence 1s carefully interpreted 

Two distinct periods of occupation were proved, 
ene marked by the stone walls and the cement 
floors and a later one characterised by mud mounds, 
the degiaded relics of buildings, the work of suc- 
cessors to these sites — It 1s of great importance to 
note that practically everything found was, beyond 
doubt, of African origin As on previous occasions 
a few exotic sherds of pottery and some foreign 
beads were found In some cases the beads were m 
association with skeletal remains of Africans ‘These 
objects were evidently traded from either Sofala 
or Tete, and the wonder ıs that there are not more 

The next site to be examined was the elliptical 
structure containing the conical tower which 1s the 
best known feature of these runs As the author 
states ‘‘ Around the famous tower have ralhed all 
the theories of the exotic origin of the Rhodesian 
ruins and it was fitting therefore that ıt should 
submit to a final test ”’ 

Wath the permission of the Rhodesian Govern- 
ment, a tunnel was driven under the tower and a 
small collection of objects was obtained therefrom, 
but nothing to which any great age can be attii- 
buted and nothing of foreign origin After this a 
considerable amount of work was done at the so- 
called ‘‘ Acropolis’’, and to avoid confusion due to 
previous excavation and refilling on the top of the 
hill, attention was wisely confined to dissection of 
the old rubbish-heaps which here and there are to 
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be found on the flanks Here again practically 
every object was of African origin 

Miss Caton-Thompson cast her net widely, how- 
ever, and ignored no site which might be product- 
ive of useful evidence She therefore explored a 
number of ruins to the north-east of Zimbabwe— 
Chiwona, Matendere, Mshosho, and Hubvumi, also 
Dhlo-Dhlo, some fifty miles to the west In none 
of these did she discover anything to conflict with 
the sequence found at and near Zimbabwe 

Now with regard to general conclusions, Mac- 
Iver’s dictum that the rums were medieval and post- 
medieval appears to be generally correct But 
Miss Caton-Thompson concedes that the com- 
mencement date of the buildings may go back as far 
as the ninth century A D , this conclusion being based 
on the age-determmation of imported beads found 
here and there, but the earliest date from other 
evidence seems to be not earlier than the thirteenth 
century, and, curiously enough, the soapstone ob- 


jects, upon the exotic origin of which so much 


argument has been based, appear, so far as can be 
determined, to come rather late ın the sequence 

It 1s, however, impossible and even inadvisable 
in the limits of a review to attempt to give a com- 
plete résumé of the methodical steps by which all 
these conclusions have been reached One thing 
becomes clear that ıt ıs mainly by the aid of 
meticulous research of this character that concrete 
evidence will be obtained regarding the various 
waves of people which have swept into South 
Africa from the north during the last two thousand 
years, and which are loosely termed the Bantu ım- 
vaslons 

The work ıs well produced and profusely ulus- 
trated CW H 


Flora of Central Asia. 


(1) The Plant Introductions of Reginald Farrer 
Edited by E H M Cox Pp x14 118 + 12 
plates (London New Flora and Silva, Ltd, 
1930) 50s 

(2) Plant Hunting on the Edge of the World By 
F Kingdon Ward Pp 383416 plates (Lon- 
don Victor Gollancz, Ltd , 1930) 21s net 

(3) Wild Flowers of Kashmir (Series3) By B O 
Coventry Pp xix+100+xx1-xx1x +51 plates 
(London and Leicester Raithby, Lawrence and 
Co, Ltd, 1930) 16s 


(1) O those who knew Farrer personally and 

to the many who have enjoyed his writ- 
ings, this book will make instant appeal Farrer 
left his mark on English horticulture, and it 1s only 
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fitting that there should be an account of hus work, 
and especially of his venturesome last years in 
western China and Burma The main part of the 
book 1s devoted to an annotated lst of the plants 
secured in Farrer’s journeys in Kansu in 1914-15 
and to his explorations on the Burmese frontier 
i| 1919-20 The introduction ıs adequate and 
eminently readable The writer of the book has 
had no hght task, for the written records of these 
expeditions are imperfect, Farrer’s plants and seeds 
from Kansu received but scant attention during 
the War, and his untimely death on the Burmese 
frontier left his last notes and collections ın some 
confusion Fortunately, Mr E H. M Cox had the 
opportumty of accompanying Farrer for part of 
his Burmese expedition and can therefore write 
with first-hand knowledge He has supplemented 
this by visits to most of the gardens where Farrer’s 
plants are likely to be found His has been a 
careful analysis The results are satisfactory, and 
Farrer has been fortunate 1n his biographer 

The book is well printed on excellent paper 
The illustrations are attractive, and among them 
are twelve coloured reproductions of paintings by 
Farrer in the field These illustrations, represent- 
ing plants of the Burmese frontier, are of high merit 
and add much to the value of the book A few 
errors in the botanical names and terms have sur- 
vived the proof-reading, but these are few 

Apart from those who will read the book from 
interest in Farrer, the record of plants found by 
him in Kansu and Burma, with his annotations 
and descriptions, 1s such as must be recognised by 
botanical institutions and by those horticulturists 
(and they are many) who are keen on the floral 
treasures of these regions 

(2) Those acquainted with Mr Kingdon Ward’s 
previous books of venturesome travel in central 
Asia, such as “The Land of the Blue Poppy ", will 
welcome this noteworthy record of botanical 
exploration 1n one of the least-known corners of 
the world The first half gives an account of the 
author's journey in 1926 through that part of 
extreme north-west Burma bordering on Tibet and 
China, and the rest of the book is devoted to a 
subsequent journey 1n 1928 through the hinterland 
of the Assam Himalaya, again leading to Tibet and 
China It ıs an uninviting region to the traveller 
—with uncouth and unfriendly natives, dense 
jungles, and heavy rainfall To travellers of Mr 
Kingdon Ward's type ıt 1s redeemed by the m- 
terest of its flora, especially as regards its alpine 
plants 

Little 1s known of the fauna and flora of this 
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region—a vast tangle of mountains between the 
Himalaya and the Chinese Alps The author has, 
in these and previous expeditions, made valuable 
contributions, both biological and geographical 
Many of the plants referred to ın the text bear 
unfamihar names, but that is simply because the 
plants were unknown previously and have but 
recently been described Even for the non- 
botanical reader the book well repays perusal 
It is written 1n an easy style and well illustrated 

(3) Mr Coventry's book on the wild flowers of 
Kashmir 1s the third of the series, and 1s on the 
same lines as the previous two Fifty additional 
Kashmir plants are annotated and figured Every 
visitor to the delectable land of Kashmir who 1s 
interested in its flora, should take these three 
handy volumes as his companions The only 
alternatives are the bulky seven tomes of the 
“ Flora of British India” and certam pubhshed 
lists of the plants of the north-west Himalaya 
These lack illustrations and otherwise do not appeal 
to the traveller who 1s not a professed botanist 
The figures 1n the series under review are coloured 
and are reproduced from the direct colour photo- 
graphs of the author They are of very high ment, 
not only 1n the reproduction, but also in the choice 
of the material The botamst may muss the dis- 
sections which are the normal accompaniment of 
botanical illustrations , but the author has caught 
the facres of each plant so well that they need 
not be regretted With the adequate and clearly 
expressed text, the results are very satisfactory, 
and lovers of Kashmir will welcome additions to 
the series 


Our Bookshelf. 


The Ammal Mind By C Lloyd Morgan Pp 
xu+275 (London Edward Arnold and Co, 
1930) 12s 6d net 


In the preface to “The Animal Mind ", Prof 
Lloyd Morgan quotes the words of Don Quixote 
to the Duchess “ God only knows whether there 
be any Dulcinea or not m the world " Let 
us be quixotic enough, adds the author, “ and 
some behaviourists say that 1t 1s sheer quixotry— 
to believe that our Dulemea does exist = 
This sentence sums up the difficulties of a biologist 
who ıs asked to review “ The Animal Mind ", if 
he does not agree with the Weltanschauung of 
the author Hither you agree with Prof Lloyd 
Morgan’s views about scientific method and regard 
the views he expresses about animals as a con- 
tribution to scientific knowledge, or you do not 
agree with Prof Lloyd Morgan’s views about 
scientific method and are therefore compelled to 
say courteously but unequivocally that science 
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is not advanced by speculations about what goes 
on in the mind as opposed to the central nervous 
system of an animal, and that the attempt to “ put 
yourself 1n his place " 1s the very antithesis of the 
procedure which the scientific worker adopts in 
studymg the characteristics of living matter 

The method of extensive mtrospection or, as 
the author himself calls ıt, “putting yourself ın 
its place", ıs set forth ın the following passage, 
which refers to the author's observations on his 
dog Tony “ Let me try to illustrate what I mean 
from what I may call the ball-situation and the 
stream-situation, putting myself m Tony’s place 
I, Tony, have learned to swim across a still pond 
and fetch things out of ıt Meanwhile I have been 
learmng quite a lot in ball situations Among 
other things I have learned this that if I follow 
a swift running ball up to a wall, and from the 
wall as ıt rebounds at an angle " Those to 
whom this method of investigation appeals may 
refer to the text for the remainder of a soliloquy 
in which Prof Lloyd Morgan, ahas Tony, tortures 
his motives hke the heroine of a Russian novel 

To those who place confidence 1n the method of 
Shernngton and Pavlov, the relevant 1ssue 1s not 
whether Dulcinea exists, but whether Dulcemea 
belongs to fiction or to science They will not 
wish to rob Prof Lloyd Morgan of what comfort 
his Dulemea can give him They will merely 
insist that her place is the brary In the labora- 
tory her charms will distract them from the serious 
business of the scientific worker 


Untersuchungen an Luftwurzeln Von K Goebel 
und W Sandt (Botamsche Abhandlungen, 
herausgegeben von Prof K Goebel, Heft 17 ) 
Pp 124+6 Tafeln (Jena Gustav Fischer, 
1930) 12 gold marks 


THE senior author of the monograph, Prof Karl 
von Goebel, during his journeys 1n the tropics made 
numerous observations upon the aerial roots of 
epiphytes, interesting and characteristic features 
of tropical vegetation , but he was not able to give 
them the systematic attention he desired Dr W 
Sandt has therefore contmued to study them, 
under Prof von Goebel’s direction, using the very 
fine collection of epiphytes growing in the glass- 
houses in the Munich Botanic Gardens, where 
anatomical and physiological studies were also 
possible The main pomt under examination was 
the growth habit of these roots befoie and after 
entering the soil Dr Sandt confirms the earher 
observations of Sachs and others, that ın these 
aerial roots the growing region may be extra- 
ordinarily long and that this adequately accounts 
for the remarkable daily mcrement of growth of 
some of these aerial roots 

These roots, which grow obliquely, not vertically, 
downwards, are usually quite unbranched unless 
the apex ıs damaged Branch root primordia may 
be formed, but do not grow out so long as this 
vigorous growth of the main root continues When 
the root enters the soil, however, the zone of growth 
very rapidly becomes of the normal, comparatively 
narrow dimensions, and then the branch roots may 


888 


grow out, the maim root apex also grows very 
slowly or not at all in water, whilst branch roots 
develop freely Numerous measurements on the 
growth of marked roots and some observations and. 
experiments upon absorption by them are described, 
and the regions of the roots, growing in air and 
soil, are briefly compared 1n their anatomy 


Experimental Mechanical Engineering for Engin- 
eers and for Students ın Engineering Labora- 
tores By Prof Herman Diederichs and Prof 
Wiliam C Andrae Vol 1 Engineering In- 
struments Pp vu1+1082 (New York John 
Wiley and Sons, Inc , London Chapman and 
Hall, Ltd, 1930) 40s net 


THE precise methods of the physical laboratory 
have long smce been applied ın the realm of 
engineering practice In workshops, factories, 
engine-rooms, and steel-works, scientific apparatus 
is found in ever-increasing quantity Specifications 
are drawn up with scientific accuracy and contracts 
have to be earned out within fine mits Not 
only during tests, but also as a matter of daily 
routine, records of pressure, temperatures, velocities, 
volumes, and analyses have to be taken at frequent 
intervals, and every engineer must be something of 
a physicist Of the scientific apparatus in use, 
there ıs an endless variety constantly being added 
to, and the need of an authoritative text-book on 
the subject 1s apparent 

To meet this need, the authors of “ Exper- 
mental Mechanical Engineermg " have compiled 
this work on engineermg instruments, their con- 
struction, use, and calibration Chapters deal 
in turn with the measurement of length, area, 
time, speed, pressure, temperature, work and 
power, liquids, gas, vapours, and fuel analysis, 
exhaust and flue gas analysis, and lubrication 
They are well illustrated by diagrams, and refer- 
ences are given to the sources of information 
This 1s a book which should be in the library of 
every technical college, every drawing office, and 
of every engineer who 1s concerned with the testing 
and running of plant A second volume ıs to be 
published to cover the testing of power plant 
apparatus as laid down 1n the codes of the American 
Society of Mechanical Engmeers 


Plants of ihe Gold Coast By Dr F R Irvine 
Pp lxxix + 52 + 32 plates (London Oxford 
University Press, 1930) 5s net 


THE author of this work, who 1s master of agricul- 
ture and biology at Achimota College, 1s anxious to 
commit to print the vernacular names of plants of 
the Gold Coast and their relevant proverbs, with 
interpretations, before they are forgotten in the 
changed conditions of modern hfe The work has 
been undertaken mainly to help African teachers 
and other Africans who are willing to take an 
interest ın their flora 

The introduction contains much of interest, 
amongst which the author summarises his investi- 
gations into plant lore, herbalism, and the economic 
uses of local plants A list of economic plants shows 
the species grouped according to their value for ouls, 
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fibres, timber, drugs, ete The lists of native names 
are a valuable record They are written 1n the new 
and unfamiliar script recommended by Dr Wester- 
mann and the International Institute of African 
Languages and Cultures The greater part of the 
book consists of an enumeration of the plants, with 
brief descriptions and notes on plant lore, mm English 
The arrangement 1s alphabetical, under the botan1- 
calnames The author welcomes suggestions for a 
future edition The experience he will gain in the 
meantime will undoubtedly lead him to reconsider 
the scope of the work 

There are some good representative photographs 
of the vegetation and a few lne drawings The 
low price of 5s ıs due to the financial assistance 
given by the Gold Coast Government to enable the 
author to achieve his object and place his book 
before the Gold Coast people 


A New Algebra for Schools By Clement V Durell 
Parts 1 and 2 Pp 1x%+328+xxiv+xxm+xv 
(London G Bell and Sons, Ltd , 1930) With- 
out Appendix with Answers, 3s 6d , without 
Answers, 3s With Appendix with Answers, 
4s 6d , without Answers, 4s 


Tas book has been written for the ordinary pupil, 
and an excellent course has been devised whereby 
the initial difficulties ın algebra, due largely to the 
symbolic notation, may be overcome In the early 
stages, the student 1s trained to think 1n numbers 
when using letters Simple practical formule are 
then developed in such a way as to exhibit the 
utility of the notation The volume, embracing 
parts 1 and 2, each corresponding to a normal 
year’s work, carries the subject up to quadratic 
equations, and a characteristic feature lies ın the 
numerous illustrations drawn from geometry, 
physics,and mechanics At the present time, when 
progressive teachers are strongly advocating a 
greater degiee of unification m school mathematical 
subjects, such a book as this 1s very welcome 
There 1s an abundance of exercises to meet the 
needs of both ordinary pupils and those of special 
ability 


An Index to the Chemical Action of Macro-organisms 
on the Non-Nutrogenous Organic Compounds By 
Prof Elhs I Fulmer and Prof C H Werkman, 
assisted by Anella Wieben and Calvin R Breden 
Pp xm+198 (London  Bailhére, Tindall and 
Cox, 1930) 20s net 


Tuis book 1s a useful aid to biochemists wishing 
to know where to obtam information about the 
chemical action of micro-organisms The contents 
are tabulated to show the action of each organism 
on all the substrates which have been examined 
and in each case the products found, the authority, 
and the reference to the literature Each item 
IS cross-referenced under “ Substrate" and again 
under “ Products" So far as the writer has been 
able to test 16, the information 1s fairly complete 
The present instalment deals only with organic, 
non-nitrogenous substances, and 16 1s to be hoped 
that a further section dealing with other substrates 
will soon appear 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice is taken 
of anonymous communications. | 


Pliny’s Water-Mill. 


A PHOTOGRAPH of a water-mill which recently reached 
me from Kashgar in Turkestan is reproduced in Fig. 1. 
It has taken me two years to secure this photograph ; 
and, so far as I can trace, no illustration of a mill of 
this peculiar type has hitherto appeared in any British 
or American publication : though references to such 





Copyright) 


Fig. 1. 


mills will be found in the works of a number of ex- | 


plorers in the Far East. 

The interest of this particular mill lies in the fact 
that Pliny appears to have referred to water-mills of 
a similar t in his * Natural History " (xviii. 23). 
It will be noted that the water-wheel, which is under- 
shot, does not drive mill-stones through gearing, but 
operates pestles by a 'trip-hammer' action. Pegs 
on the horizontal axle come in contact with the short 
ends of two pivoted levers as the axle rotates. 'The 
short ends are depressed alternately, the other ends 
of the levers—which carry pestles—then rising ; fur- 
ther rotation of the axle releasing the levers so that 
the pestles fall by their own weight into mortars 
containing grain or rice. 

After discussing hand-operated pestles for crushing 
grain, Pliny remarks: *‘ Maior pars Italiae ruido 
utitur pilo: rotis etiam quas aqua verset obiter, et 
molat". This has been variously translated, but I 
think the following gives the sense of the words 
correctly : ** In the greater part of Italy is used a 
roughened pestle, with wheels which the water turns 
in passing, and so it grinds”. The passage is ad- 
mittedly obscure, but with the knowledge that the 
pestle-and-mortar water-mill actually exists, I think 
we may reasonably infer that Pliny refers to this type. 

Further evidence, albeit indirect, is afforded by the 
fact that mechanism precisely similar in principle, 
though differing in Npbliention, is described and illus- 
trated by Heron of Alexandria in his * Pneumatics "'. 
The difference lies in the fact that Heron substitutes 
a wind-wheel for a water-wheel, and a piston falling 
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by its own weight in a cylinder for the pestle falling 
by its own weight into a mortar. 

It is not improbable that this type of water-mill 
was invented before the geared mill described b 
Vitruvius, and developed out of the (I think) «till 
earlier water-raising wheel used for irrigation pur- 
poses, a vague reference to which occurs so far back 
as Sumerian times (* Cambridge Ancient History ", 
vol. 1, p. 461). There are two other types of water- 
mill without gearing, but I have been unable to find 
any evidence for either in the literature of antiquity. 
Certairly no evidence is given by Bennett and Elton, 
in their * History of Cornmilling ", in support of their 
view that the horizontal water-wheel on a vertical 
spindle was known in Greco-Roman times; though 
one may reasonably suspect, from its primitive design 
and construction, that it was origin- 
ally invented at an early stage of 
civilisation. I hope to give fuller 
details in a paper to be read before 
Section H of the British Association 
in September. 

Hvcn P. Vow rss. 

20 Ridgway Place, 

Wimbledon, S.W.19. 





Classification for Bibliography 
of Science—A Problem. 


Tug relations of bibliography to 
science with especial regard to 
classification, as brought forward 
in Dr. S. C. Bradford's recent articles 
in NATURE,! have for many years 
been my purposive study. I welcome 
the renewed and increasing interest 
in the problems involved. Itis very 
regrettable, however, that these 
matters were not considered more 
wisely a quarter of a century ago. 
What can best be done now should 
indeed become a question of major 
importance to scientific workers, to bibliographers, and 
to librarians. 

Classification, aflirmed to be fundamental to scien- 
tific method, has not yet been applied to scien- 
tific literature methodically and in a scientifically 
organised system. This should now become a first 
concern of the national and international organisa- 
tions. The reasons for this, so well stated by Dr. 
Bradford, have been urged by me elsewhere on broad 
grounds. | 

The International Catalogue of Scientific Literature 
rejected in 1896 the classifications then proposed ; and 
the study of the question was remitted to the Com- 
mittee on organisation. In the face of this negation 
on the part of the scientific workers, the International 
Institute of Bibliography soon after adopted an 
arbitrary classification dovised by an American under- 
graduate in 1875 for the college library he was then 
serving. This was the famous Decimal Classification 
of Melvil Dewey. Its undeniable disqualification is 
that it is illogical and unscientific. 

This system separates Science in Class 5 from 
Philosophy in Class 1 and places it subsequent to 
Social Science in Class 3, which is remote from History 
in Class 9. Then Philology in Class 4 it dissevers 
from Literature in Class 8; so all the literatures are 
severed from their languages. Biology and psycho- 
logy, so far from being treated as distinct, funda- 
mental sciences, are misrelated and dispersed, Bio- 
chemistry is given place neither under biology nor 
under chemistry, nor even in the index. These few 
examples of the disorder and inadequaey that pervade 
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_. produces dispersion of subjects that an alphabeti 
= index does not countervail. ^^ LO Le evan Mo 
. The. International Institute, conceding to the | 
proprietor's conservative regard for American publie | 

libraries, has engaged to maintain the basic order of | 
the thousand subjects unchanged, except for a few |. 
alterations in headings ; but has been free to elaborate |” 
specific subdivision and to develop a complementary. 
mnemonic notation. This, however, is too lengthy and -| 
complicated for bibliographic uses, for example, experi 
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ence of the above-mentioned effect. 
the hyperfine structure of the mercury resonan 
radiation excited with different combinations of th 
2537 A. line components, the isolation of the com 
ponents being realised in the way described in i 
former paper. These experiments showed that ever 
component gives à pure resonance effect; this proves 
that the normal 1 1$, level of the mercury atom i 
single.? = HR 

Further, my studies on the influence of admixtur 
of non-extinguishing foreign gases to the resonatin 
vapour proved that the components of the 2537 A 
line can be divided into two groups: (1) components. 
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. the Library of Congress having been preferred. But 
thereare strong objections to this system too, not only on 
-scientific grounds but also because of its cumbersome 
. complexity. Moreover, such a classification is nof 
.. available for standardisation, because it is not typical. 
-~ In systems of selection, of cataloguing, and of 
...elassifieation, co-operation and economy depend on 
< standardisation; but we should consider how and in. 
- what measure. Would it pay to standardise an | 
arbitrary classification for scientific bibliography ? | 
Does co-operation require that ? I think not; and E | 
proffer a constructive solution to the problem. The: 
whole ground is treated comprehensively in my book |. 
n 87 Irmanization of Knowledge and the System |. 
ces’, reviewed in NATURE of Aug. 9, 1930, | 
"hat book is fundamental to a second volume, |. 
mprehensive study of the problem of | 
Classification, which will probably be. 
s year by the American Library Associa-. | CAE 3» A 8o uu 
ndar tien of 5 van A Wig ed with an independent existence; even if considerab 
sistent. with accepted principles and with the | quantities of foreign gases are added (40 am. ue 
"oup ee ge ota h x s E je ^| gen), they show the pure resonance effect —such. are 
organisation of science, and adaptable to national, | f 


ea ve 3 Elm ooo ca ee es Dee | the components 0 and + 11:5 mA.; (2) compon 
pecial, and. typical conditions and requirements. A |: show a coupli ore dior eee EN Gade 
lefinite jlan for co-operation in selection, cataloguing, - which show a coupling such that they appes 


: PC mengsd- ia eek omürukiYiszme a OR), I e: 
e akoo Gal aad by mear thie Contornse ener n Me AE etg tec d 
£ rican Library Associationat Toronto in 1927. Lares » 1 o i. pecie eee The li noe of tha 
T economy. "But the problem of bibliographié | ° iee same kind of atoms. The splitting of the lat 
; ‘unsolved. It is involved in | © thus. certainly due t 2 the d xistence of the magn: 
immersed in a historica . moment of the nucleus, which would 10 RAL con 
L ourselves of standardisa- | tho, hypothesis suggested by me elsewhere.” 
Madvoonte Gne system ang, ;, Lee relations of Intensities. oT the three 
Wer though soientifie. workers. | te "eodd group in imonochromotidaHy a 
factory ' [b behoyes.acientifig: | 26 TiHiablen with, the «-25-d3nA. cone 
examine this’ matter for them. | Presence of large quantities of foreign, gas (TPpreari 
voitin an internationally, | qualitatively on. Fig: I) as wellae my new Inv 
vey EvELYN Briss. 
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to whieh the above-mentioned investigations lead 
are represented on the Fig 2 (isotopes with zero 
nuclear moment) the lengths of the respective lines 
indicate then relative intensities These intensities, 
or the absorption coefficients, do not give us directly 
the proportion of the various kinds of isotopes, be- 
cause the probability of the transitions may not be 
the same for different isotopes, which was demon- 
strated by me in the case of the 2537 A line? For 
this reason a correlation based on the intensities, as 
Schuler and Keyston have done (cadmium, thallium), 
cannot be considered as convinemg 

In the case of the line 2537 A , calculations can be 
made using the isotope concentrations given by Aston, 
which are not subject to the above-mentioned objec- 
tions, for the life period of different components 1s 
known? They show that if we attribute the lines 
O and +115 mA to the isotopes 200 and 202 (in 
arbitrary succession), the three lines represented on 
Fig lI must be attributed to two isotopes, 199 and 201 
(overlapping of a doublet and a triplet ?), with nuclear 
moments equal to an odd multiple of 1/2 This last 
conclusion follows from the fact that ın the parallel 
Zeeman effect the parallel zero components, which 
show a Paschen-Back effect 1n higher magnetic fields, 
are not observed 

It 1s curious that the direction of the isotope shift 
of the lines shown 1n Fig 21s opposite to that observed 
with thallium and to that resulting from the motion 
of the nucleus around the centre of gravity of the 
atom ‘This shift has at the same time a relatively 
highvalueofe 0 2em -!foreach addition of two protons, 
which 1s, however, nearly a half of the shift observed 
on the hne 5351 A of thallium! It ıs produced 
probably by the modification of the electric field sur- 
rounding the nucleus, as resulting f10m the addition 
or subtraction of two protons 

A full report of these investigations will be pub- 
lished shortly ın the Bull Acad Polonaise 

S MROZOWSKI 
Physical Laboratory of the Society of 
Sciences and Letters, Warsaw, 
May 5 


! H Sehuler and J E. Keyston, Dwe Naturwissenschaften, 19, p 320, 
1931 


* 8 Mrozowski, Bull Acad Pol, p 464, 1930 , 1n part also NATURE, 
126, p 684, 1930 

3 8 Mrozowski, Phys Remew, 37, p 845, 1931 

* S Mrozowski, Zeu fur Physi, 68, p 278, 1931 





Electron Polarisation 


lr the free electron has the spin theoretically 
assigned to it, the theory 1 of the double scattering of 
electrons by single stripped nuclei would lead one to 
expect that when an electron beam impinged suc- 
cessively on two metal targets, the intensity of the 
secondary scattering would be asymmetric about the 
direction of incidence of the secondary beam 

The majority of the previous experiments to detect 
this effect have been carried out either with slow 
electrons (a few hundred volts energy), small scatter- 
ing angles, or reflectors of low atomic number Under 
these conditions no observable asymmetry 1s predicted 
by theory, and this 1s in accord with the results of 
most investigators 

Chase ? has reported that with 90° scattering from 
45? lead targets, and with primary electron velocities 
of from 0 7 to 0 95 the velocity of hight, the effect does 
appear, together with more striking features not pre- 
dicted by theory | With these high velocities, how- 
ever, the theory loses much of its meaning, since in 
its formulation the radiative forces on the electron 
were neglected It seemed desirable, therefore, to 
look for the effect with a primary electron velocity 
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of such a value that the predicted asymmetry should 
be easily observable, and yet the radiative forces 
should be small 

The tube was constructed so that the election beam 
reflected at 90° from a 45° tungsten polarising target 
impinged at normal meidence on a tungsten analysing 
target ‘The intensities of the secondary scattering at 
an angle of slightly more than 90° could be measured 
at 0° and 180° of the azimuth without altering any 
part of the apparatus Only the faster group of elec- 
trons ın the scattered beams was allowed to reach the 
measuring instrument, all others being prevented by 
the use of suitable retarding fields (1700 volts foi a 
primary voltage of 10 kv) Rotation of the polar- 
ising target through 180° about the direction of the 
secondary beam, and the use of a second filament at 
180° to the first, was intended to reverse the spin 
asymmetiy and to provide a check against possible 
diffraction effects ın the analyser 

It was found that with 10 kv and 1kv electrons the 
ratio of the intensities at 0° and 180° of the azimuth 
did noz differ by more than the experimental error 
(1 pe: cent) For purely nuclear, ideal scattering (in 
the sense of the Mott theory) the difference should 
have been approximately 13 per cent This figure 1s 
based on the theoretical idea that the probability of 
an electron bemg scattered in a given direction de- 
pends on the orientation of its spin axis It would 
therefore attain this value only if all elect ons scattered 
‘into’ the polarising target were rediffused with 
appreciable energy loss, so that the faster group of 
electrons ın the secondary beam would be polarised 
to the degree predicted by theory 

It would appear to follow from this expeuiment that 
either the free electron has not the spin theoretically 
assigned to 1t, or that the present approximate theory 
with its neglect of orbital election scattering and radi- 
ative forces predicts an effect which would not appear 
ın a more complete formulation 

I am indebted to Prof O W 
suggestion of the problem 


Richardson foi the 


G O LANGSTROTH 
King’s College, 
Strand, London, W C 2, 
May 8 


1 Mott, Proc Roy Soc, A, 124, 425, 1929 
* Phu Rev, 36, 1060, 1930 





Hyperfine Structure in the Spectrum of Copper. 


THE principal copper doublet at 433248 and 3275 
has been studied with great care m the fourth and 
fifth orders of the large concave grating of the Physical 
Institute at Tubingen Each line consists of a very 
sharp, narrow doublet of separation, 0 043 + 0 001A 
or 0 41x 0 01 em ~t, the long wave-length component 
being about twice as strong as tbe short wave-length 
component 

Extreme care must be exercised m the photography 
of this pair of lines They are the ‘rares ultimes’ of 
copper, and even when the copper content of the 
electrodes 1s so low as 0 001 per cent, the fine structure 
of the lines indicates the beginning of self-reversal 
A similar phenomenon was noticed by Royds ! 1n the 
green line of thallium 

So far as we are aware, the only previous wo1k on 
the fine structure of these two lines was done by Back ? 
with the same apparatus as that used by us On the 
basis of the present work, 1t seems that Back's 1esults 
can be explained by self-reversal of the fine-structure 
components It was possible, with 0001 per cent 
copper in the electrode and the use of high excitation, 
to reproduce the results of Back Only when the 
copper content of the electrode had been 1educed. to 
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a negligible amount (as an electrolytic impurity) and 
the excitation kept at a minimum did the structure 
of each of the lines appear as reported in this lette: 

With a view toward interpreting this hyperfine 
structure on the basis of nuclear spin, the lines were 
studied ın a magnetic field of 43,350 gausses The 
Zeeman patterns of these lines have always been re- 
ported as simple D-types Using very fine-grained 
plates and especial care 1n development, each of the 
Zeeman components appears to be doubled, even when 
using less than 1 per cent copper in the electrodes 
But this doubling 1s considerably wider than the field- 
less separation, and we therefore reduced the copper 
in the alloy (<0 001 per cent) and the excitation to 
a minimum Under these conditions, the Zeeman 
patterns of the lines consisted of extremely sharp 
single lines, showing that the former patterns were 
probably due to self-1eversal 

The separation 0 41 cm -! can be attributed to the 
hyperfine structure of the 7*5, level of copper, since 
this level 1s common to both lnes The hyperfine 
structure of the ?P levels 1s apparently very much 
smaller and could not be determined in the present 
investigation J B GREEN 

(Guggenheim Fellow) 
JOHN WULFF 
(National Research Fellow) 
Physikahsches Institut 
der Universitat, Tubingen, 
May 6 
! Proc Roy Soc, 107 A, 360, 1925 
2 Ann d Phys , 70, 369 , 1923 





The Velocity of Light 


Ix NATURE of April 4, p 522, M E J Gheury de 
Bray pointed out that the decrease of the velocity of 
hight, 1f 16 exists at all, could be caused by the change 
of the earth’s magnetic field But such an explana- 
tion of a change 1n the velocity of light could not easily 
be accepted, because the immediate relation between 
the velocity of hght and the intensity of magnetic 
field for Maxwell’s theory 1s unknown 

Let us suppose that Maxwell’s relation for the index 
of refraction for an insulator n=4/ eu 18 Correct, p 


signifying the permeabibty and depending ın ferro- 
magnetic substances upon the intensity of the magnetic 
field Then, because the discussion relates to measure- 
ments of the velocity of hight carried out m air, the 
change of the velocity of hght in the sense of Mr 
Gheury de Bray’s explanation would mean that the 
permeability, and accordingly the index of refraction 
of air, had changed (on account of the change of the 
earth’s magnetic field) The index of refraction of 
air is 1 00029, and a simple calculation shows that 
within the last fifty years the index should have 
increased by some 67x10-4 in order to produce 
a decrease of 200 km /see According to Landolt- 
Bornstein (‘‘ Physikalisch-chemische Tabellen ", vol u, 
1923, p 959, I Erganzungsband, 1927, p 525) it 
can be seen that this index had not changed between 
1865 and 1925, the difference between the various 
values bemg <3 6x 10-5, moreover, the values do not 
show any systematic variation during the time 
V S VRELJAN 
Zerjaviceva ul 16, Zagreb, 
May 2 





DR VRKLIAN’s contribution to the subject 1s 
welcome as tending towards the elucidation of the 
causes, whatever they may be, which are operative 1n 
creating the euiious, and possibly significant, refusal 
of the observational evidences to endorse the theoretical 
dogma of the constancy of the velocity of hght 
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Dr Vrkljan, however, has misunderstood me I 
did not express the opinion that a decrease of this 
velocity could be caused by a variation of the earth’s 
magnetic field I pointed out that the latte: no doubt 
affects the velocity of hght and yet that, to my know- 
ledge, no attempt has been made to investigate the 
relationship and allow fo: 1ts effect on the observations, 
although the possible error has been reduced to l in 
100,000 nearly I further allude at the end of this 
note to the possible existence of other factors which 
may also affect the sought value The only correct- 
ig factors applied are those for the pressure and 
temperature of the atmospheric air 

The velocity of light 1s undoubtedly the most 1m- 
portant ‘constant’ ın the realm of physical science 
Theories are currently discussed which admit an 
expansion of the universe, soap bubble fashion , if 
the ether be material—and there are still physicists 
who hold this view—such an expansion implies a 
gradual decrease of density of the ether, and the 
decrease of velocity of hght with time follows as a 
matter of course To any unprejudiced mind, the 
observations conclusively put this decrease 1n evidence 
If the ether 1s a mere abstraction, yet 1ts virtual p10- 
perties must be consistent with the theories which 
purport to describe the structure of the universe, and 
therefore there should be somewhere 1n the scaffolding 
with which de Sitter’s theory has been erected, some 
mathematical counterpart of thus particulai 1esult of 
the expansion of the universe, which causes the hght 
to take longer, as time goes on, to travel between two 
points of space defined by their position with respect 
to the whole, since this whole 1s expanding, and there- 
fore the distance between these two points increases 

I beleve that ın any other field of inquiry such a 
discrepancy between observation and theory would 
be felt intolerable Why 1t 1s suffered in the present 
case is not apparent It ıs, however, certain that if 
a decrease of the velocity of hght were accepted on 
theoretical grounds, and 1f some misguided physicist 
attempted to demonstrate that it ıs constant, the 
present observations would be called to witness to 
silence him conclusively! Such ıs the strength of 
the observational evidence on which this corner-stone 
of physics 1s actually resting ! 

M E J.GuEunRY DE BRAY 

40 Westmount Road, 

Eltham, SE 9 / 





The Conditions on Schrodinger's Y 


THE energy levels of an atomic system are found 
in wave mechanics by selecting the ‘ characteristic ’ 
solutions of a Schrodinger differential equation, and 
the conditions defining these solutions are usually 
stated as an arbitrary mathematical postulate chosen 
so as to secure agreement with experiment! This 
additional postulate seems to be unnecessary, how- 
ever, the conditions follow naturally as a consequence 
of the physical foundations of the theory 

Wave mechanics rest upon the following two funda- 
mental laws 

(1) y has the usual significance of a probability 
amplitude , 

(2) When completely expressed, y satisfies always 
Schrodinger’s time equation (or its relativistic sub- 
stitute) 

Characteristic-value problems anse as a special 
ease in which the experimental conditions serve to 
select a system in a ‘ pure state ' as regards some va11- 
able, such as energy or angula: momentum, which can 
be ‘measured’ physically To follow such a measur- 
ing process theoretically, one expresses y as & series 
in terms of that complete set of orthogonal character - 
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istic functions which belongs to the Schrodinger equa- 
tion for the variable in question, each function cor- 
responding to a certain value of the variable, the 
measurement can then be regarded as consisting in a 
physical separation of the terms in this expansion, 
followed by a detection of the system as bemg m a 
place or state corresponding to one of them, ? 1n other 
words, as a generalised Stern-Gerlach experiment 

The basic requirement for a characteristic function 
1$ accordingly that ıt shall constitute one of such an 
orthogonal family in terms of which we can expand 
any y that can occur in Nature Since it follows 
from (1) that y y * must always be integrable ın order 
that the total probability may be unity, the character- 
istic functions themselves must be quadratically ın- 
tegrable (01, 1n the continuous spectrum case, Weyl- 
normahsable) The customary requirements of con- 
tinuity and single-valuedness of y or its derivatives 
are unnecessary as an addition to the fundamental 
requirement that y shall satisfy a certain differential 
equation The condition that y shall be finite every- 
where, which serves so well in atomic theory, 1s in 
almost all cases equivalent to the requirement that 
Vy* shall be integrable The possibility remains 
open, however, that in exceptional cases infinities 
may occur without destioying the integrability, as in 
the Dirac relativistic hydrogen atom,’ and on this view 
such an infinity does not necessanly constitute a 
‘blemish ’ on the theory 

The basic postulates of quantum mechanics are 
necessarily somewhat abstract, but when we have & 
choice, I feel that the less abstract form has decided 
advantages from the physical point of view 


E H KENNARD 
Cornell University, 
Ithaca, New York, 
April 27 


1 Cf Joffe, Zeit. f Physik, 66, 770, 1980, Langer and Rosen, Phys 
Rev , 37, 658 , 1930 

? Cf, for example, Phys Rev , 31, 876, 1928 

* Darwin, Roy Soc Proc , 118, 673, 1928 





An Apparatus for Recording the Ultra-Violet 
Light of the Sky 


OBSERVATIONS of ultra-violet hght are being made 
in many towns and seaside resorts by means of Sir 
Leonard Hills method of recording the fading of a 
solution of methylene blue in acetone For simpheity 
it would be difficult to improve upon this procedure, 
but in winter, when the days are short, there are many 
times when the fading 1s too small to be observable by 
this method 

Experiments have been carried on here dung the 
last year or two on an alternative method in which 
photographie printing paper is used to register the 
ultia-violet rays 
X A strip, 3 in x lin, of ‘ Ultra-violet Glass’, which 
is opaque to visible hght but allows a band of 1ays 
beyond the violet from about 3400 to 3700 angstrom 
units to pass, 1s fitted into a slot, 31n. x 1 1n , in the hd 
of a shallow metal box, so that the intenor of the box 
is 1lllumuinated only with ultra-violet rays when the 
ld 1s closed To measure the intensity of these rays 
a stepped ‘ wedge’ 1s constructed of layers of a fine 
quality of thin tissue paper which provide ten grades of 
thicknesses through which thelightmay pass Astrip 
of photographic paper receives the ultra-violet rays 
This paper 1s laid on the bottom of the box, the wedge 
1s put over 15, the lid of the box closed, and the whole 
exposed to the hight of the sky At the end of the day 
the photographie paper 1s examined, and the greatest 
number of layers of paper in the wedge which the hght 
has penetrated ıs read off According to theory, this 
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number 1s the logarithm of the intensity of the light 
The transmission factor of the paper bemg known, 1t 
1s easy to construct an arbitrary scale of light values 

The method is sensitive enough to allow a daily 
readmg to be obtained all through the short days of 
winter except at such times when fog obscures hght of 
every kind 

As the year advances from winter to summer and 
the hght becomes stronger the wedge scale may need 
extending, and ın that case a further suitable number 
of layers of the tissue paper may be superrmposed on 
the wedge without detriment to the accuracy of the 
readings 

If necessary this photographic method could easily 
be adapted to give a continuous record of ultra-violet 
Pads by wrapping the photographie paper on a rotating 

rum 

The record of average monthly readings with this 
apparatus compares very well with the monthly 
averages of the methylene blue apparatus 

Observations are being carried on in Manchester, 
Rochdale and Hale (Cheshire), and they show a 
regular diminution of ultra-violet light as we pass 
from the open country, through the suburbs, to the 
centre of a manufacturing town, where the hght is 
found to be about one half of what 1s 1eceived 1n the 
country 

This 1s, no doubt, due to smoke 1n the atmosphere, 


for direct experiments ın the laboratory demonstrate— 


that smoke 1s effective 1n obscuring ultra-violet rays 


J R ASHWORTH 
55 King St , South, 
Rochdale, 
May 8 





The Change of Density of Nitrobenzene with 
Temperature, : 


IN connexion with the study of the dielectric con- 
stant of nitrobenzene as a function of temperature,! 
I have measured the density of nitrobenzene in the 
temperature interval between 5 6? C and 30°C, using 
the method described by 
H Kamerlingh Onnes and 


J D A Boks? ni 
I have already used this 

method in measuring the | 

dependence of the densıty 


of ethyl ether upon tem- 
perature,? there is there- 
fore no need to dwell upon 
the details. Iwill mention 
only that temperatures 
were determined with an 
error not greater than 
0 003° C , the changes in 
the fourth or even fifth 
decimal of the value of 
density were still discern- 
ible 

The density of chem1- 
cally specially purified 
nitrobenzeneincreasesfrom 
11916 at 29° C up to 
1 2134 at 98° Beginning 
from 9 5°, there 1s a mark- 
edly more rapid increase 
of density with the lower- 
ing of temperature, at 5 5°, 
that 1s, m the neighbourhood of the freezing point, 
the value of the density 1s 12569 These changes 
of density appear distinctly on the accompanying 
graph (Fig 1) 

In the neighbourhood of 9 5? there 1s a sharp change 
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of slope of the curve This temperature was in- 
correctly held by many authors to be the freezing 
point 4 In the present study I have definitely found 
that the freezing point 1s at 5 5? , at 5 7? mtrobenzene 
is distanctly hquid 

It ıs to be noted that the slope ın the density tem- 
perature graph 1s the more interesting because a the 
same temperature of 9 5? the dielectric constant of 
nitrobenzene, as was shown previously by me, shows 
a very sharp decrease Both this sharp change of the 
value of dielectric constant and the sharp change of 
slope in the density curve in the neighbourhood of 
9 5° lead to the assumption that at this point nitro- 
benzene undergoes some, as yet not clearly understood, 
energy transformation 

J MAZUR 
Physical Laboratory, 
Technical Institute, Warsaw, 
April 4 


1 NATURE, 126, 993, Dee 27, 1930, and CR Se Soe Polon de 
Physique, 5,3, 1931 

2 Comm Lerden, No 170b 

3 NATURL, 127, 270, Feb 21, 1981, and CR Set Soc Polon de 
Physique, 5, 4, 1931 

* Landolt und Bornstein, ‘‘ Tabellen ” 





The Effect of X-Rays 6n Hair 


In Nature of May 2, Messrs Asprey and Woods, 
writing on the subject of the molecular weights of 
proteins, mention that they have recently been doing 
some work on the effect of X-rays on the elastic and 
other properties of animal hair They state that, 
after exposing unstretched wool for sixty hours to the 
full beam of a Shearer X-ray tube, the fibres show 
many of the properties characteristic of wool which 
has been exposed in a stretched state to the action 
ofsteam They refer the effect to the disruptive action 
of high-energy quanta on the length and adhesion of 
peptide chams, and mention that 1t must be closely 
related to the influence of various 1adiations on bio- 
logical activity 

The accompanymg photogiaph (Fig 1) may be of 
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interest ın this connexion, and ıs one which I showed 
a few years ago at a jomt meeting of the Physical 
and Rontgen Societies The photograph 1s of a black 
rat which has been exposed over two small areas of 
the back to X-rays generated m the region of about 
150 kilovolts Some weeks after the dose had been 
given, the hair fell out and the new hair which grew 
was devoid of pigment and considerably altered in 
texture, the normal straight hair of the animal being 
changed to a rather thinner fibre which appeared 
shghtly curly This result must, of course, be at- 
tributed to some action of the radiation upon the 
hair follicles, and the curliness of hair which regrows, 
once the surface has been epilated, 1s a not uncommon 
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observation 1n children where epilation of all the hau 
of the head has been purposely brought about The 
doses 1n the cases mentioned are probably many times 
smaller than those mentioned by the authors 


SIDNEY Russ 
Barnato Joel Laboratoiies, 
Middlesex Hospital, 
Wil 


Stellar Structure 


By an unaccountable slip, a numerical e1101 crept 
into oui recent communication ! concerning the nuclei 
of planetary nebule With the assumed data for a 
typical nucleus, 1t 1s the superficial area which is 1/43 
of the sun’s With mass equal to the sun, the mean 
density comes out 400 gm /cm ?, and with the probable 
mass 80 suns, as 32,000 gm /cm ? This 1s still high 
enough to justify the classification of these stars with 
the white dwaifs, but degeneracy of the gas appears 
to be only beginning, rather than far advanced 

The suggestion that the nuclei of planetary nebule 
are of high density and comparable m physical con- 
dition to the white dwarfs was made by Prof D H 
Menzel,? who gave convincing arguments in favour 
of his position We regret that we did not notice this 
in time to mention ıt ın our letter 

The subject has also now been dealt with by 
Gerasimovié 3 It seems possible that further additions 
to the list of ‘ white’ dwarfs which we gave may be 
made from among the O and B stars, 1n accordance 
with the suggestion of K F Bottlinger 1 


Henry Norris RUSSELL 
R DE ATKINSON 
Princeton University, 
Princeton, New Jersey, 
May 25 


1 NATURE, May 2, p 661 

* Publwations Astron Soe Pac, 38, 302, 1926 
3 The Observatory, April 

* Zeits f. Astrophysil, 2, p 153, 1981 


University Representation 


* UNFORTUNATELY, the case of the universities has 
been weakened by their own action in selecting 
members according to their political complexion 
rather than for their intellectual stature" (News 
and Views, NATURE, May 30) 

The abolhtion of plural voting will inevitably result 
in a decrease (which may be considerable) in the 
number of votes cast in university constituencies 
The Times has represented the expected neglect of 
the university vote as virtual extinction Voting will 
tend to be left to those whose interest in the repre- 
sentation of ‘stature’ 1s strongest, and the ordinary 
politically-minded voter with a degree may easily be 
in the minority 

Is there no organisation adapted to turning this 
situation to advantage? The special opportunity 
seems to be this The assumed majority will be com- 
pact, relatively small, and accessible Its members, 
with special national needs in mind, should be pre- 
pared to excuse their representatives from attend- 
ance on those occasions when Parliament 1s pursuing 
what many of us regard as the merely political game 
The universities’ representatives need not, therefore, 
find their work unduly heavy, although ıt mught for 
some time be discouragingly hght 


TUDOR JONES 
University of Liverpool 
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The Nomenclature of Petrology and Mining. 


By Sir RICHARD RgDMAYNE, K C B 


N OMENCLATURE ın the scientific sense may 

best be described as a system of technical 
language by which the objects of any science are 
described, as, for example, the present language 
of chemical science, usually termed the modern 
chemical nomenclature, as distinct from the older 
and less perfect nomenclature Consideration 1s here 
restricted to nomenclature in relation to petrology 
and mining, and to emphasising the desirability of 
workmg to secure a uniform and simple system m 
respect thereof, for the variety and complexity pre- 
vailing ım petrological and mining nomenclature are 
very considerable and hampering 

A first step towards international universality of 
definition and name would be to secure unanum- 
ity of name, meanmg, and notation nationally 
Great divermty exists at present, especially in 
the domain of petrology—a state of disorder 
which 1s constantly increasing with the growth 
of terms and expressions As demonstrating the 
doubtfulness or nconclusiveness which persists m 
petrological definition, one may take such well- 
known words as ‘freestone’, ‘coal’, ‘hgnite’, 
and ‘ ore’, all terms 1n very common use m petro- 
logical and mining hterature We find that such 
diversity of definition exists m regard to these as 
almost to amount to chaos For example, ın the 
county of Durham the term ‘freestone’ 1s applied 
to sandstone only, but ın the West Riding of 
Yorkshire, to limestone Albert H Fay, of the 
Department of the Interior, Umted States of 
America, in his “ Glossary of the Mimmng and 
Mineral Industry, 1920’, describes freestone as 
“any stone, especially a sandstone, that may be 
cut freely ın any direction without a tendency to 
split”, which 1s perhaps as good and workable a 
definition as could be devised 

In considering the mplication of the term ' coal ’ 
we are met with a great variety of meanimgs 
Holmes defines coal deposits as a “general name 
applied to black carbonaceous deposits, derived 
from accumulations of vegetable debris which have 
been compacted by diagenesis into firm brittle 
rocks exhibiting a dull or shining lustre” Fay’s 
description 1s not in entire agreement with this— 
the reason perhaps bemg due to a difference of 
definition of ‘hgnite —for he defines coal as “a 
carbonaceous substance formed from the remains 
of vegetation by partial decomposition (US Geol 
Surv) A solid and more or less distinctly strati- 
fied carbonaceous substance varying 1n colour from 
dark brown to black, brittle, combustible, and used 
as fuel, not fusible without decomposition, and 
very insoluble In its formation the vegetable 
matter appears to have first taken the form of peat, 
then lignite, and finally bituminous coal The 
latter by loss of bitumen has in some places been 
converted into anthracite or hard coal Ligmte 
gives à brown powder, coal a black , hgmtes con- 
tain a large percentage of water and ash " 


No 3215, Vor 127] 


Here we have an example of the danger of tacking 
on a description to a defimtzon The description, 
as well as the definition, bmstles with debatable 
matter The stages of formation as set out are by 
no means agreed the fact that there is loss of 
volatile hydrocarbons in coal on the application of 
heat does not prove that these hydrocarbons exist 
in the coal in the form of bitumen, bitumen being 
composed of solid or semi-solid hydrocarbons 
Some true coals, again, contain a higher percentage 
of ash and of moisture than some hgnites 

The term 'hgmte 1s used very loosely Com- 
monly, all immature coals are called hgnite It 1s 
used to embrace not only true ligmtes, but brown 
coals also According to Holmes, lignite is dis- 
tinguished from brown coal by contaimng more than 
20 per cent of water, but this ıs not so Brown 
coals are known which contain considerably more 
than 20 per cent of moisture and some lignites which 
contain less than that amount As a matter of 
fact, lignite 1s immature coal formed from wood— 
15 18 found in brown coal deposits—whereas brown 
coal has earthy characteristics and probably owes 
its origin to peat, and hgnite to the trees which 
grew where the peat was formed The term best 
apphed to those so-called black hgnites which 
approximate to true coal—and there are many of 
them—is that adopted by the United States 
Geological Survey ‘sub-brtuminous ’ coal 

The importance of a correct definition of ‘ coal ’ 
from a legal point of view alone 1s very great The 
mineral mined at Torbane Hull, m Scotland, will 
be remembered in this connexion It was this 
mineral which Mr Young first used, in 1856, for 
the extraction of paraffin oil, which gave the start 
to mineral oll lamps in Great Britam and was 
extensively exported to the Umted States of 
America The distillation of oil from this mineral 
led to much htigation The great question was 
whether this mineral was or was not coal The 
bulk of the evidence went to prove that 16 was not 
coal but a bituminous shale or clay However, 
the use of the term ‘coal’ was retained The 
htigation was in part between Mr Young and the 
distillers of oil from cannel 1n England and the 
producers of petroleum m America, and in part 
with the owners of the ground from which the 
mineral was taken 

A commonly accepted definition of ‘ore’ 1s “a 
metalliferous mineral of economic value ", and of 
‘ore deposit? “a rock contammg a metalhterous 
mineral of economie value in such amount that 1t 
can be profitably exploited " But these defini- 
tions are inadequate and unsatisfactory, for there 
are ores and ore deposits which, by reason of poverty 
of metalhferous mineral contained in them, or for 
other obvious reasons such as difficulty of transport, 
cannot be profitably exploited at the present time, 
but may, on the exhaustion of richer deposits 
and on improvement in transport, be brought 
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within the category of profitability A better 
definition of ore would be “ A metalliferous mineral 
of economic interest ", or Crook’s definition 1n his 
work on mineralogy, namely, “A metalhferous 
mineral which owes its economic value to the fact 
that ıt ıs smelted or otherwise treated to obtain a 
metal " 

Various attempts have been made from time to 
time to standardise geological nomenclature, not- 
ably at the Congrés Géologique International in 
Paris ın 1901, which, however, succeeded only in 
showing the wide divergence of opinion exist- 
ing in that respect, and at which no final de- 
cisions were made Holmes, m his book, “The 
Nomenclature of Petrology ", has taken stock of 
the situation and recorded the existing nomen- 
clature ın accordance with its current usage 1n so 
far as Britain 1s concerned The introduction to 
this work contains an excellent résumé of the 
question m relation to petrology With regard 
to his statement, “at the present time the field 
of petrology still contains many uncultivated 
corners, and, until the whole has become familar 
ground, existing systems of classification and 
nomenclature must be regarded as on probation ", 
there must be general agreement, but there will 
be considerable divergence of opinion concerning 
his belief that ‘‘ stability will be approached not 
principally as a result of any Committee, inter- 
national or sectional, but by the co-ordinating 
work of asingle petrological genius, whose authority, 
the outcome of his own success and influence, will 
be far superior to the merely temporary and demo- 
cratic authority of a Commuttee" It seems to 
the present writer that a most useful end would be 
served by setting up, 1n the first instance, national 
committees with the object of securing, nationally, 
umformity and simplification ın naming and 
classification, and thereafter by an international 
committee, compounded of representation from 
the national committees, proceeding to deal with the 
subject international Perhaps the aid of the 
League of Nations might, with advantage, be 
invoked 1n this connexion 

In regard to mining, except to the extent where 
the law has stepped ın to regulate the dustry and 
thereby brought about accuracy, clarity, and 
standardisation of definition, the termmology 1s 
varied, unsatisfactory, and often chaotic For 
example, the simple word ‘ pit’ 1s applied indis- 
criminately to indicate a shaft, or a colliery with 
two or more shafts or pits, and sometimes even to 
a mine worked by adits Then, again, the word 
‘colliery ' is used to denote one unit or a colec- 
tion of units of production under the same 
management In respect to these, the French 
nomenclature 1s better than ours Another ex- 
ample 1s the diversity which exists regarding the 
terminology apphed to a bed of coal ‘Seam’ 
is the word used 1n the north of England, ‘ mine’ 
in Staffordshire, and ‘vem’ in Wales Then the 
‘floor’ of a seam 1s termed ‘ pavement’ in Scot- 
land and ‘ thill’ ın Durham and Northumberland 
These and many other examples show the advis- 
ability of agreeing among ourselves as to mining 
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nomenclature before entering upon an international 
conclave, and that when we do discuss the subject 
internationally we do so im the first mstance on 
broad and simple lines Agreement 1s far more 
likely to be reached 1f we do not strain at attammg 
too much in the first instance What ıs meant by 
this will be made clear by the following example 

Hitherto ıt has been impossible to institute proper 
statistical comparisons between different countries, 
or make correct deductions in regard to outy ., 
consumption, and value of minerals, by reason of the 
absence of uniformity in statistical records It was 
in consequence of this that the Imperial Mineral 
Resources Bureau,* in the year 1924, drew up a 
statement of what 1t conceived to be the essential 
requirements regarding statistical returns from 
different parts of the British Empire Thereafter 
it engaged upon the work of drafting skeleton forms 
in which returns should be made ın order to meet 
requirements 1n the light of the criticisms which the 
Bureau had received These forms were submitted 
to various government departments of Great 
Britain and the Dominions, India, and the Crown 
Colonies for criticism and comments, and the forms 
redrafted to meet the greatest common measure of 
agreement, being then passed to the economic 
statistical branch of the League of Nations 

The ultimate end sought to be reached by the 
Bureau was an ambitious one, namely, to obtain, 
in respect of each country, statistical returns as 
to (a) production, (b) exports, (c) xmports, (d) con- 
sumption, (e) value, (f) persons employed at mines 
and quarries, (g) accidents and health , and where 
possible (h) cost of production, (?) wages, (7) work- 
men’s compensation It was realised, however, 
that it was not possible to obtain complete and um- 
form statistics under all these heads 

It must be remembered that in connexion with 
returns of production and value, these are in many 
cases given voluntarily to government depart- 
ments by the mme-owners Thus, in Great Britain 
in the case of minerals, under the Metalhferous 
Mines Act the return of mineral sold 1s of a volun- 
tary character, whereas in the case of coal the 
returns as to production and value are compulsory 
The variations in respect of weight are very great 
even with English-speaking nations, the ton some- 
times termed the long ton (2240 Ib ), the short ton 
(2000 Ib ), and the metric ton (2204 62 Ib ) being ın 
use The Bureau suggested that within the Empire 
the long ton should be used, except 1n certain cases 
such as the precious metals, in which the usual 
practice should be followed of giving the weight 1n 
troy ounces 

The views of the Imperial Mineral Resources 
Bureau have been very largely accepted by the In- 
ternational Convention on Economic Statistics held 
at Geneva in 1928, which m itself must be regarded 
as a notable achievement, but ıt now remains for 
the several countries to implement and bring into 
effective operation the decision of their repre- 
sentatives ‘This has not yet been done, though 
more than two years have passed since the date of 
the Convention 

* Now the Mineral Department of the Imperial Institute 
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Dietary Surveys. 


S OME account was recently given in these columns 
KJ (NATURE, vol 126, p 963, 1930) of the results 
of studies of human dietaries mm Scotland and 
the United States of America In both, it ap- 
peared that the calorie consumption was usually 
adequate, but that the intake of protem and 
minerals was frequently below the standard In all 
such studies, 16 1s usual to take as standards figures 
which have been obtained in earlier investigations, 
including experiments on metabolism , but 1t does 
not necessarily follow that these figures are applic- 
able to people accustomed to a manner of living 
different from that under which they were originally 
obtained Careful studies, therefore, of the actual 
food consumption of families ın different classes of 
society may not only point to dietary deficiencies 
but also to the necessity of revising our 1deas of the 
adequacy ofa diet This does not unply that prev1- 
ous investigations have given erroneous results, but 
merely that a different standard may be necessary 
when the food ordinarily preferred or available differs 
according to the customs of the people studied 

lo merease our knowledge of the actual food 
consumption of the inhabitants of Great Britain, 
Cathcart and Murray undertook an mquiry into the 
diet of a number of famihes ın St Andrews! All 
classes, rich and poor, were included 1n the study, 
which comprised 745 persons, or one-thirteenth of 
the total population The diet of each family was 
obtaimed for a period of one week by a skilled 
investigator and the energy value and distribution 
of the calories between protem, fat, and carbo- 
hydrate, as well as the amount of money spent, 
determined No attempt was made to investigate 
the mineral or vitamin intake, the study being 
confined to the quantitative rather than the qualita- 
tive aspect of nutrition In all such work it 1s 
necessary to express the food requirements of 
women and children as a fraction of that of a man 
the total gives the ‘man’ valueforthefamily The 
figuies actually used were based on those given by 
Lusk and Atwater At the same time, ıt ıs also 
necessary in a week's study to make allowances for 
absences from meals or the presence of guests The 
‘man’ value per family ın this investigation was 3 37 
and the ‘diet man’ value 3 51 The correctness or 
otherwise of the coefficients used for the ‘man’ value 
of women and children will be discussed later 

The average of all the figures showed a caloric 
consumption of 3119 per man per diem, obtained 
fiom 89 gm protem, 119 gm fat, and 411 gm 
carbohydrate, the distribution of the calories be- 
tween the proximate principles being 11 per cent 
from protein, 35 per cent from fat, and 54 per cent 
from carbohydrate These figures agree with those 
obtained previously 1n Great Britain and the United 
States, but differ from those of the standard diets 
of Voit and Rubner in the smaller consumption of 
protein and the much greater intake of fat This 
variation appeais to be a national characteristic and 
has little 1elationship to income, occupation, social 
standing, or season 
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Thus, when the families were grouped according 
to total weekly income, ıt was found that the 
caloric intake per man was greater the higher 
the income, the increased calories were obtamed 
chieily from fat and to a lesser extent from protem 
The latter accounted for 11 per cent of the total in 
all groups, so that the low consumption of this 
dietary constituent appears to be due to choice and 
not necessity It was also clear that the number of 
calories obtained per penny spent increased as the 
income of the family fell 

When the families were arranged according to 
their occupation, ıt was found that the sedentary 
worker consumed more food than the artisan As 
obesity 1s not common among the well-to-do, the 
excess calories must be metabolised, probably 1n part 
by the normal metabolism and nutrition being at a 
higher level than in the poorer sections of the popula- 
tion and in part by the habit of violent exercise 
Comparison of the diets of families of the same 
occupation showed that they varied considerably, 
apparently from variations m taste and appetite. 

The adequacy of a family diet is reflected in the 
state of nutrition of the children, which was found 
in this study to be usually satisfactory , 1n fact, 1n 
the better-class families the children were above 
standard and only ın those of the unemployed were 
they below The variations from standard affected 
the height more than the weight, and the authors 
consider it probable that hereditary influences play 
a very considerable part 1n the subnormality of the 
children of the unemployed, as 1n the greater height 
of those of the better-class families 

One other point must be referred to the ‘man 
value ' coefficient 1mphes that all members of the 
household vary their caloric intake in accordance 
with the value given to the man, this 1s probably 
not correct, and the point 1s of considerable im- 
portance when the diet ıs at the lower level of 
adequacy | Examination of the actual food con- 
sumed by the different members of a few families 
showed that the man might consume 12 per cent 
more calories than was indicated by the ‘man value’ 
figure, made up from a 19 per cent increase in the 
protein and a 25 per cent increase 1n the fat intake , 
the mother, on the contrary, obtained the bulk of 
her calories from carbohydrate As a result of this 
work, a new set of family coefficients 1s tentatively 
proposed, somewhat lower in general than those 
actually used 1n this research 

It may be of interest to refer briefly to another 
dietary study carried out under very different 
circumstances on another race? The natives of 
Nigeria studied have a high death-rate and a low 
birth-rate with an almost stationary population 
they are undernounshed, being below the white 
standard in both height and weight, they show a 
low resistance to disease, anzemia and intestinal 
toxemia are common, and epidemics take a 
severe toll The staple diet consists of two cereals, 
guinea corn and pearl mullet, with varying amounts 
of green leaves, fruit, partly cooked meat, sour milk, 
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and ground-nutoi The dietis deficient in protein, 
salts, especially caletum and iron, and vitamins 
Biochemical investigations showed that the blood 
sugar was above and the serum calcrum below 
the generally accepted standards the urea and 
chloride output ın the urine were low, indicating a 
subnormal consumption of protem and chlorine 
The protem intake was of the order of 85 gm per 
diem, whereas with such biologically poor proteins 
as those from guinea corn and mullet, at least 
110-120 gm should be considered the minimum 
necessary It may be pointed out that the total 
amount of protem consumed by the Hausa 1s about 
the same as that taken by the population of St 
Andrews, but the latter obtain their supply from 
both animal and vegetable sources, whereas the 
former utihse mainly cereal proteins of poor bio- 
logical value McCulloch makes several recom- 
mendations for improving the diet of the Hausa 
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more milk should be drunk and the breed of cattle 
improved by supplementing the deficiencies 1n their 
diet, the protein of the ground-nut should be eaten 
and not discarded as at present, 15-25 per cent 
ground-nut flour, containing not more than 5 per 
cent oi, being added to the ordinary flours used , 
the salt consumed should contain small amounts of 
10dine, and the consumption of green leaves should 
be mncreased By these means, the protein, salt, 
and vitamin deficiencies could be overcome and the 
nutrition and resistance to disease of the population 
markedly improved, without any great interference 
with their present dietary habits 


1 Medical Research Council Special Report Series, No 151 A 
Study in Nutrition, an inquiry into the diet of 154 families of St 
Andrews By E P Cathcart andA M T Murray, assisted by Miss 
M Shanks (London HM Stationery Ofhce, 1931) 1s net 

2 * An inquiry into the dietaries of the Hausas and Town Fulani of 
Northern Nigeria, with some observations of the effects on the national 
health, with recommendations arising therefrom’ By Dr 
McCulloch West African Medical Journal, vol 3, 1929-30 


James Clerk Maxwell, 1831-1879. 


J~“ the history of science, names such as those of 

Galileo, Newton, Faraday, Darwin, Helmholtz, 
and Kelvin stand out like the peaks of a great range 
of mountains amid the surrounding lesser heights 
One such name is that of Maxwell, the centenary 
of whose birth falls on June 13, and to whose 
memory homage will be paid at Cambridge in 
October by Profs Emstem, Planck, Langevin, 
and others Maxwell’s work belongs to the third 
quarter of the nineteenth century, and fifty-eight 
yeais have now passed since the appearance of his 
‘Treatise on Electricity and Magnetism ”, but the 
passing of time has shown much of his work to be 
of fundamental importance, and there ıs no m- 
vestigator of physical subjects who does not owe 
something to him He died at the age of forty- 
eight, when 1n the prime of life, a man loved and 
honoured by all who knew him, for the kmdliness 
of his disposition and the chaim of his character 
Of his writings, ıt has been said that every one of 
them 1s stamped with the subtle and unmistakable 
impress of genius 

Maxwell was born in Edinburgh and was an 
only son His mother died in 1839 and his father 
i 1856 The family name was originally Clerk, to 
which Maxwell had been added, thus becoming 
Clerk-Maxwell , but while this 1s the correct form, 
it 1s by the second of the names that Maxwell 1s 
generally known Without the remarkable pre- 
cocity of Young or Rowan Hamilton, Maxwell 
showed the possession of unusual powers at an 
early age, and as a schoolboy attending Edinburgh 
Academy he wrote a paper on ovalcurves At the 
age of sixteen he entered the University of Edin- 
burgh, bemg taught mathematics by Kelland, 
physics by J D Forbes, and logic by Sir Wilham 
Hamilton Three years later he left Edinburgh for 
Cambridge, where, after a term spent at Peterhouse, 
he entered Trinity College, having Hopkins as tutor 
In 1854 he graduated as second wrangler and Smith’s 
prize-man, Routh being senior wrangler and tying 
with him fcr the Smith’s Prize In October the 
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following year, Maxwell was made a fellow of 
Trinity College, and ın December published his 
first paper, on “ Faraday's Lines of Force", a 
subject which was to engross much of his attention 
for the rest of his life 

Fiom Cambridge, Maxwell went first to Marischal 
College, Aberdeen, and then to King’s College, 
London, holdmg in both institutions the chair of 
natural philosophy Four years were spent in 
Aberdeen and five 1m London, and to those years 
belong his memoirs on colours and colour-blind- 
ness, on the dynamical theory of gases, on the 
motion of Saturn’s rings, and also his classic 
paper on a “ Dynamical Theory of the Electro- 
magnetic Field ", read to the Royal Society on 
Dec 8, 1864 lt was this paper to which the 
attention of Hertz was called by Helmholtz, just 
when Hertz was on the threshold of his fruitful 
investigations of electro-magnetic waves 

From London, m 1865, Maxwell, who had suftered 
from serious illness retired to his estate in Dumfries- 
shire—only, however, at the end of about five 
years to become the first professor of experimental 
physics at Cambridge — His inaugural lecture was 
delivered on Oct 25, 1871, and on June 16, 1874, 
the now famous Cavendish Laboratory, erected by 
the seventh Duke of Devonshire, then Chancellor 
of the University, was opened Maxwell’s great 
“Treatise on Electricity and Magnetism ", “ one 
of the most splendid monuments ever raised by the 
genius of a single individual", was published in 
1873 , ın 1878 he delivered the Rede Lecture, and 
just before his death, which occurred at Cambridge 
on Nov 5, 1879, he had completed the editing of 
the electrical researches of his great forerunner, 
Henry Cavendish 
Campbell and Garnett, appeared in 1882, his 
“Scientific Papers", edited by Niven, ın 1890, 
and in 1896, Sir Richard Glazebrook published 
his book “ Clerk-Maxwell and Modern Physics " To 
Sir Richard Glazebrook we also owe the account of 
Maxwellin the “‘ Dictionary of National Biography " 
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neighbourhood upon the same planet Astrono- 


Pror RAOUL GAUTIER 


CIENCE has lost à distingmshed member, and 
English geodesists and astronomers a friend, 
m Raoul Gautier, who died on April 19, at Geneva 
Raoul Gautier came of a family which has served 
Swiss and international science for many years 
We find Jean Gautier, for example, professor of 
philosophy and physics at the University of Geneva 
in the beginning of the eighteenth century An 
account of his observation of the echpse of the sun 
in 1706 appears m Philosophical Transactons (vol 
25, No 306, pp 2241-2246) In the early years 
of the nmeteenth century another Gautier, Jean 
Alfred, was beginning to make his name as an 
astronomer To him ıs due the present Geneva 
Observatory built m 1830, although Arago seems 
to have shared to some extent the responsibilty 
for ıt, ın so far as his comments on the previous 
observatory did not lack candour In 1842, Emile 
Gautier was collaborating with Airy in the observa- 
tion of another eclipse We hear of Emule in 
London, Oxford, and Cambridge He 1s not, per- 
haps, the only one who records a disinclination 
* pour parler d'affaes " after an excellent lunch 
m Trmty In 1883, after a truly international 
traimng, he took charge of the Observatory, and he 
1s, perhaps, as well known as a meteorologist as an 
astronomer A point which impressed his country- 
men, as well as his foreign colleagues, was that 
humanity and helpful understanding which stood 
both himself and his wife 1n such good stead during 
his term of office 
Raoul, their son, was boinin 1854 Hiseducation 
was singularly complete on the physical as well 
as on the mental side He travelled early, learnt 
Enghsh and German when young, and studied the 
classics, as well as mathematics, anatomy, and 
zoology He was a fencer, a mountameer, and a 
horseman He became a man of the world with a 
singular charm of manne, at the same time as he 
laid the foundation of his scientific career When 
master of arts, he took up the family tradition of 
astronomy 
Five years at Leipzig, education and friendship 
from Bruhns, Frederic Zoellner, Neumann, and 
other mathematicians, a visit to Uppsala, where 
Struve presided over a meeting of the Astronomische 
Gesellschaft, and where he met Gylden, Schonfeld, 
and Backlund, began to polish theexpert Gautiet’s 
first essay 1n journalism was a report for the Journal 
de Genève on this Uppsala meeting His next 
undertaking was a study of planetary orbits (an 
inherited taste), and ıt was certamly a ‘gros 
travail" to observe, to compute, and to analyse the 
facts that led to the publication of “‘ La Cométe 
périodique de Tempel 1867 II, étude consacrée 
spécialement aux apparitions de 1873 et de 1879 ” 
This planet was not altogether a happy one for 
Gautier The strain of calculation brought him his 
doctor's degree, but cost him two years of enforced 
rest In 1885, we find him once more engaged in 
wrestling with the considei able influence of Jupiter’s 
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mische Nachrichten, the Comptes rendus, and 
Archives des Scrences physiques et naturelles contain 
the results of his labours on the hoped-for 1e- 
appearances of 1892,1898, and 1905 Unfortunately, 
the planet did not reappear 

In the ’eighties, Gautier frequently visited the 
Neuchatel Observatory to work with its director, 
Husch In 1887, Gautier secured his doctors 
degree in mathematical science At thirty-three 
years of age, with three children, and three branches 
of mathematical science in which to qualify, Gautier 
confessed to a lack of that elasticity one expects of 
twenty, but he secured his degree, and 1n 1889 suc- 
ceeded to the chair of astronomy and the director- 
ship of the Geneva Observatory In 1885, he was 
grven the chair of physical geography, re-established 
in that year after a pertod of eclipse We find him 
mote interested perhaps ın meteorology and oceano- 
graphy than in morphology At this tame, Gautier 
was professor at the University, secretary of the 
faculty of science, and secretary of the senate He 
was Vice-Recto1 of the University from 1916 until 
1918, and Rector from 1918 until 1920 

An evidence of Gautier’s activities 1n the ‘nineties 
is contamed in “Le Service chronométrique à 
l'Observatoire de Genéve et les concours de Geneve 
avec une étude des épreuves mstituées dans d'autres 
observatoires " This side of his work has found 
recent expression in the new Salle des Chrono- 
mètres (1924) 

In 1900, Gautier observed the eclipse 1n Algeria, 
and in 1905 was with Sir Norman Lockyer in 
Majorca, where they had the mortification of finding 
bad weather whilst Algeria remaaned clear and fine 
In 1908, umportant spectroscopic observations on 
Morehouse’s comet, and in 1909-10 Halley’s comet, 
must have brought him back, with satisfaction, to 
his first love, whilst Nova Persei, Nova Aquiz, and 
Nova Cygni he found *' fort intéressantes ' 

As a meteorologist, Gautier began to install new 
apparatus in the Geneva Observatory ın 1897 For 
many years he was engaged m the study and com- 
parison of meteorological observations, prior to 
1926, made in the vicimty of Geneva 1912 was 
almost wholly devoted to this end, and his results 
—not, unfortunately, final—are given in Archives, 
vols 31 and 32 His interest in meteorological 
observation at the Great St Bernaid (where he 
installed a Fuess barometer m 1903) and his 
arrangements for pilot balloon observation will not 
be forgotten, nor will his services in the creation of 
the observatory at the Jungfraujoch In this latter 
enterprise he was able to count upon the generosity 
of fellow-townsmen, who knew how to appreciate 
his services and contribute to his undertakings 
Gautier must have felt his retirement 1n 1928, but 
he was confident ın his successor, and glad, in a 
measure, to relax the stran His public services had 
been great He was consecutively member, secre- 
tary, and head of the Swiss Geodetic Commission 
An active member of the old International Geodetic 
Association he worked with Ferrero, Bakhuysen, 
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Arnllaga, and Helmert Copenhagen, Budapest, 
London, and Cambridge saw him at their meetings 
It was at the London Conference of 1909 that he 
first became well known to British geodesists 
Those of us who recall that Conference, at which 
Baron Eotvos also first made himself generally 
known, look back with regret on his manly figure 
and pecuhar charm Durmg the War, he acted as 
president of that geodetic association of neutral 
countries which helped to keep mternational enter- 
prise alive In 1920, he was chosen to represent his 
country on the International Geodetic and Geo- 
physical Union We met him at Rome, at Madrid, 
and at Prague, and the memory we shall retain of 
him 1s that of a courteous, statesman-hke gentleman 
whose ripe judgment and unfailing interest were of 
quite exceptional value to the Union 
Gautier was elected vice-president of the Geodetic 
Section of the Union 1n 1922 He was president of 
the Swiss National Committee for Geodesy and 
Geophysics, president of the federal meteoro- 
logical committee, and a member of the inter- 
national committee of weights and measures It 
does not surprise one that he was also the chief 
"engineer of the Ist Corps of the Swiss Army We 
bid good-bye, then, to as versatile a man as modern 
science can show, and to one whose peculiar social 
and administrative gifts were of the greatest help 
in any international gathering 








Dr FREDERICK MUIR 


IN the death of Dr F Mun, which occurred on 
May 13, entomology loses one of its keenest and 
most experienced devotees Born in 1872, Frederick 
A G Mur served in his early life with the Eastern 
Telegraph Company and was stationed during dit- 
ferent times at various localities on the eastern 
shores of Africa and also at Aden 

Being an ardent entomologist from boyhood, 
Muur’s tropical experience broadened and intensified 
his great natural ability as a student of insect life 
It was while he was still 1n the telegraph service 
that he first came mto touch with the late Dr 
David Sharp In 1905 ıt was through Dr Sharp’s 
influence that Muir adopted entomology as a 
profession and jomed the scientific staff of the 
Hawaiian Sugar Planters’ Association in Honolulu 
The worst troubles of the sugar-cane growers 1n 
the Hawanan Islands were imported insect pests, 
and ıb fell to Muir to explore many lands ın order 
to discover the native countries of these pests, with 
the object of investigating their indigenous enemies 
In this work Muir made repeated and often ex- 
tremely arduous journeys to such lands as Japan, 
China, the Philippines, Formosa, the East Indies, 
Queensland, and other parts 

Few naturalists of recent years have had the 
same intimate knowledge of the Malay Archipelago 
as Mur Huis duties took him on more than one 
occasion to Java, New Guinea, Amboina, Ceram, 
and other of the islands, where he had to face 
hardship and sickness, and to work under im- 
provised conditions of the most primitive kind 
Mun fortunately lived to see the results of his work 
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on biological control bear abundant frut The 
predaceous Capsid-bug Cyrtorhunus mundulus dis- 
covered by him in Fy and Australia in 1919 was 
the agent which finally achieved complete economic 
control over the sugar-cane leafhoppe: His work 
on the Tachimd fly, Ceromasia sphenophorr, which, 
after much journeying, he eventually obtained in 
New Guinea, has been the major factor in the sub- 
jugation of the cane borer weevil Perhaps his 
most striking success 1n the field of biological con- 
trol was his introduction of the sohtary wasp Scola 
mamle from the Philippines into the Hawauan 
Islands, ın 1916, where ıt achieved, 1n a remarkably 
short time, a high degree of control over the 
Anomala beetle 

Muir’s pioneer work in the field of biological 
control has had an enormous influence over the 
prosperity of the Hawaiian Islands, where his name 
is very widely known His interest in entomology, 
however, covered almost all fields of the subject 
On the taxonomic side he became the recognised 
authority on the difficult group of the Fulgoroidea 
His skill m minute dissection led him to explore 
various aspects of morphology, and his fundamental 
study, 1n conjunction with Dr David Sharp, on the 
genitaha of Coleoptera 1s a standard monograph 
In his travels Muir had little opportunity to publish, 
and his many papers were mostly written during 
periods at headquarters or while on leave In the 
few years of his retirement at Warnham, 1n Sussex, 
he took full advantage of the opportunity for 
unfettered research Severe illnesses, however, 
incapacitated him for much of the tame, but his 
optimism led hım to plan work for the future 
Long subjection to tropical conditions unquestion- 
ably sowed the seed of illnesses that led to his 
premature death One of the last published con- 
tributions from his pen was 1n the form of a letter, 
dated May 11, entitled “ Disease ın Nature ", which 
appeared 1n these columns so recently as May 23 

At the time of his death, Mun was still à member 
of the scientific staff of the Hawauan Sugar Planters’ 
Association, his services beimg retained in a con- 
sultative capacity In 1918 he married Miss Mar- 
garet Anne Sharp, thud daughter of Dr David 
Sharp, and leaves one son A few years ago he 
received the honorary degree of DSc from the 
University of Hawan, and in 1930-31 he was a 
member of the council of the Entomological Society 
of London, being a vice-president for the year 1930 

A DI 


WE regret to announce the following deaths 


Prof I P Church, emeritus professor of civil 
engineeiing at Cornell University, on May 7, aged 
eighty years 

Prof Louis Dollo, professor of geography and 
animal paleontology in the University of Brussels 
and curato: of the Royal Museum of Natural History, 
on April 19, aged seventy-four years i 

Mi T T Gray, president of the Gray Laboratories of 
Newark, New Jeisey, known for his work 1n petroleum 
technology, on April 27, aged forty-nine years 

Mr C T Heycock, F RS, Goldsmiths’ reader in 
metalluigy in the University of Cambridge and Prime 
Warden of the Goldsmiths’ Company im 1922, on 
June 3, aged seventy-two years 
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News and Views. 


Dr C Davison, author of ' A History of British 
Earthquakes " and othe: 1mportant works on seismo- 
logy, writes ‘‘ With the reports of the first day 
only before us, it ıs difficult to give a satisfactoiy 
account of the greatest earthquake that 1s known to 
have disturbed Great Britain, on June 7 It 1s clear 
from them, however, that the earthquake was not of 
British origm, and it 1s fortunate indeed that the 
epicentre of so strong a shock lay far out m the 
North Sea For the exact position of the centre or 
of the region from which the first vibrations proceeded, 
we must rely almost entirely on seismographic evi- 
dence Some slight damage, such as the fracture or 
overthrow of a few chimney-stacks, occurred at several 
places 1n the east of Yorkshire, such as Filey, Bridling- 
ton, Beverley,and Hull, at a few in the north of 
Norfolk, such as Wighton (near Wells), Cromer, and 
Shermgham. With materials so scanty, 1t 1s impossible 
to fix the epicentre with precision, but ıt may lie 
about lat 54° N, long 21? E, or about 115 miles 
east of Hornsea m Lincolnshire ”’ 


“Tum area over which the shock was felt mcludes 
quite half of Scotland from Elgin on the north, the 
Isle of Man, the whole of Wales with the exception 


` "perhaps of Pembrokeshire and Carmarthenshire, and 


all England but Cornwall, Devon, and part of Somer- 
set In France 1t was observed at Cherbourg, near 
Lille, and at Calais and Dunkirk, m Belgium, at 
Brussels and Ostend, in Holland, at the Hague, 
Haarlem, and Amsterdam, and m the south of 
Norway ‘Thus, the disturbed area can scarcely have 
been less than 760 miles long from north to south 
and 480 mules wide, or have contamed less than 
280,000 sq mules, that ıs, moie than twice as much 
as that of any known British earthquake ” 


Ir was a happy thought that the rectoral address 
of Sır Arthur Keith to the students of Aberdeen, 
delivered on June 6, should have been associated with 
the celebrations connected with the 500th anniversary 
of the birth of Bishop Elphinstone, the founder of 
the University. Sir Arthur took as the subject of his 
discourse ** The Place of P1ejudice ın Modern Crvilisa- 
tion” Hellustrated the significance of the opposing 
and yet overlappmg mental charac teristics generally 
spoken of as ‘mind’ and ‘heart’, the latter resident 
in the basal centres of the biam, the appetites and 
desires, the zest for life, unreasoned hkes and dis- 
likes—in a word, our prejudices These prejudices, 
local and national, are traceable to the prehistoric 
world, where the tribal sense was Nature's way of 
ensuring an 1solation in which new traits could be 
developed They are an integral part of human 
natme the strength of nations which have not per- 
mitted the heart to oveiiule the head To ignore 
these prejudices 1s impossible, to root them out Is 
to saenfice a natural buthught So the universal 
brotherhood of man 1s seen to be as impossible of 
attainment, and even as undesu able, as the Determin- 
ism which, given a free hand, would make Europe 
again a vast conglomeration of warring tribal states 
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Both reason and prejudice must be allowed a place 
im national policy, but the place of prejudice in 
modern civilisation should be that of servant, not of 
master 


Dr WHIPPLE, of Kew Observatoiy, was among 
those Londoners who saw a gieat arc of hght in the 
north-eastern sky late on the evening of June 4, 
and he has kindly furnished some notes on the 
phenomenon as seen from Chiswick The curvature 
of the are was very slight, but was unmistakable 
when it was viewed against a straight edge Its 
general appeaiance was like that of a rainbow, but 
without the colours of the ordinary rainbow Had 
the sun or moon been present in the sky, the pheno- 
menon would at first have been regarded as one of the 
many forms of solai or lunar halo, but 1ts movement 
duung the time that Di Whipple observed 1t was 
sufficient to show that thiswasnohalo At 10 30P M 
(21h 30m GMT )itreached above the sta: Vega, 
but by 1043 rm was 11° below that stai at ts 
highest pomt At 1056 Par ıt passed through 
alpha Cygni, at 114 Pm, just before low clouds 
hid i» from view, 9? lower ‘The breadth of the ac 
was about 2°, that is to say, about four times the 
diameter of the sun or moon 


ACCORDING to information published in the Day 
Weather Report of the Meteorological Office, Air 
Ministry, there was some eirius cloud eailier in the 
evening moving from about south-west Measure- 
ments of upper air temperature made at South 
Farnborough showed that conditions aloft were 
warmer than is normally the case even two months 
later, when the troposphere 1s generally at its warmest 
Ths warmth might have been expected, from the 
fact that a deep depression had been nearly stationary 
to the south-west of Ireland for several days, causing 
northward movement of tropical air in front of ıt 
The progressive retieat of the are towards the no1th- 
east houzon is consistent with the idea that the 
arc may have been some abnormal development of 
the eirius clouds which were drifting in that direction 
Such a cloud might mark the boundary of air currents 
of different origin, probably, in the circumstances, 
both drawn from lower latitudes If anyone ıs able 
to furnish an account of observations similar to those 
made by Dr Whipple, but at some distance fiom 
London, 1t might be possible to determine the height 
of the axe, which would probably be from fom to 
six miles, 1f 16 was formed of cirrus cloud 


PRESIDENT Kart T Compton of the Massachusetts 
Institute of Technology has been awarded the Rum- 
ford Medal of the American Academy of Arts and 
Sciences The award ıs made in recognition of D: 
Compton’s contributions in the field of thermuonics, 
the study of electron emission from hot filaments and 
cathodes, and in spectroscopics, the study of matter 
by means of light waves Formal piesentation of the 
medal will be made at the meeting of the Academy 
next autumn Dr Compton is the thirty-sixth 
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recipient of the Rumford Medal, his biothe:, Dr 

Arthur H Compton, was awarded the medal in 1927 

The Rumford Fund of the American Academy of Arts 
and Sciences was established ın 1796 by Benjamin 
Thompson, the great physicist, who was a native of 
Massachusetts, and late: became Count Rumford of 
Bavaria He was the founder of the Royal Institution 

The Rumford Medal ıs awarded to authors of the most 
important discoveries or useful 1mprovements in hight 
and heat, ın any part of North America or in the 
American islands 


Ir 1s with pleasure that we offe: our congratulations 
to Su Oliver Lodge, who attained his eightieth birth- 
day on June 12 In doing so, we identify ourselves 
with the good wishes of the whole scientific world, 
since, during the last sixty yeais, Sir Oliver has not 
only built up for himself an international reputation 
for original conceptions and research ın physical science 
but also as a brilliant expositor of scientific facts and 
principles Has work has been recognised in a number 
of honours which have been conferred upon him by 
universities and other learned bodies In 1898, he was 
awaided the Rumford Medal of the Royal Society, in 
recognition of his researches on radiation and on the 
relations between matter and ether The discovery of 
electro-magnetic radiation by Hertz was contempor- 
aneous with the woik carried out by Sir Oliver Lodge 
on the surging or oscillatory character of the trans- 
mission of electiic discharges along wires He did 
much to make known in Great Britain the brilhant 
achievement of Hertz, and added much to our know- 
ledge of the subject by his own investigations 


Forrowriwathisepoch-makmg work, Sır Oliver Lodge 
engaged himself with an investigation of the pheno- 
mena presented by Rontgen rays and the circumstances 
unde: which these rays are produced With these 
fundamental observations, he has carried on, for several 
decades, his contributions to our knowledge of 1adia- 
tions in ether, and also made suggestive speculations as 
to the properties of the ether itself The work of Su 
Oliver on radiation, matter, and ether and its correla- 
tion with the works of such well-known contemporary 
workers as Hertz, Michelson, and Morley 1s too familia 
to call for any emphasis at present His researches 
into psychical phenomena began at a slightly more 
recent date The spiritual world which Sir Olivei con- 
siders to interact with the material, yet ıs not of it, 
has claimed his attention for a considerable time His 
stimulating address before the British Association in 
the Manchester College Chapel at Oxford in 1926 em- 
phasised the necessity foi a more scientific examina- 
tion of these ‘ phantom walls ’ between the two worlds 
His exposition of his own views on efforts to find a 
place for life and mind beyond the world of physics, his 
fair discussions of the views of others, and his attractive 
methods for presenting his material, both in writing 
and in speech, have succeeded in giving him an 
exclusive place in the scientific world 


Tux Royal Research Ship Discovery II reached Lon- 
don on June 5, after a commission 1n the South Atlan- 
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The scientific work accomplished includes extensive 
observations on the biological and hydrological con- 
ditions in. the southein whaling areas and generally nm 
the South Atlantic In each of the two seasons spent 
in the south, an intensive survey has been made of 
the South Georgia grounds, with other observations 
covering the whole of the Dependencies of the Falk- 
land Islands, and the value of the results has been 
enhanced by the fact that these two seasons have 
differed very widely in 1espect of ice conditions 
Sectional lines providing very full data on both 
plankton and hydiology have been run between the 
Cape of Good Hope and the 1ce-edge, and from the 
South Sandwich Islands to lat 15° N , while the 1ce- 
edge, & favourite resort of the whalers, has been 
examined almost continuously from Bouvet Island 
in the east to lat 101° W ,a distance of about 2600 
miles The Discovery II has also carried out coastal 
surveys of the South Sandwich Islands, Bouvet Islands, 
and parts of the South Shetland Islands and South 
Georgia Good results have been obtained with the 
Admnalty pattern of echo-sounding apparatus, with 
which many thousands of deep-water soundings have 
been taken The woik 1s controlled by the Discovery 
Committee, appointed by the Secretary of State foi 
the Colonies It has been cariied out under the 
direction of Dr S Kemp, with Comm W M Caley, 
RN (retd ), 1n executive command 


“um 
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* Bx television ıs meant the transmission to a distant 
station by electrical means of moving scenes, which 
are viewed at the station praetically simultaneously 
with their original occurrence Although it has been 
talked about foi nearly fifty years, 16 1s only six years 
ago since Mr J L Baird proved that 16 was practical 
Since then rapid progress has been made notwithstand- 
ing the great difficulties that had to be overcome 
Quite recently, screens have been shown in the theatre, 
and the audience has seen and heard people at a great 
distance away addressing them From the commercial 
point of view a great step will be made in advance if 
people can see sporting events—races, football, c1icket 
and tennis matches, ceremonial processions, ete —on 
the apparatus in their own rooms and hear also an 
expert announcer describing them We learn fiom 
the Tumes of June 4 that the Baird Television Com- 
pany, m co-operation with the B B C, broadcast a 
television transmission of scenes from the Derby It 
included the parade of horses before the start and 
the scene at the winning-post during the race This ıs 
the first attempt in Gieat Britain o1 any other country 
to secure a television transmission of a topical event 
held in the open air, where artificial lighting 1s mpos- 
sible The engineers considered that the transmission 
was a success, and, more important still, they con- 
sidered that ıt was quite possible that the outstanding 
interference difficulty with other transmissions could 
be overcome As the art of television has had to over- 
come many difficulties, including the apathy of elec- 


tricians, we are glad that real progress 1s at last being 
made 


JAMES CLERK MAXWELL was born on June 13, 1813 


tac and Antarctic which lasted about eighteen months | The celebrations of his centenary are to be held in 
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Cambiidge on Oct 1 and 2 of this year, following the 
Faraday celebration and the centenary meeting of the 
British Association in London Delegates have now 
been nomunated by the puneipal academies of the 
world and by the home universities , It 18 expected 
that about one hundred and fifty delegates will be 
present The celebrations will open with a ceremony 
in the Senate House, when the delegates will be wel- 
comed and a memomal lecture dehvered by the 
Master of Trmity Receptions will be given later at 
Peterhouse and St John's College On Oct 2 ad- 
dresses will be given by Piof M Planck, Sir Joseph 
Larmor, and Prof P Langevin There will be a 
luncheon ın Corpus Christ: College, and, in the after- 
noon, addresses by Sir James Jeans and by contem- 
poranes of Maxwell and a display of Maxwell ap- 
paratus and manuscripts in the Cavendish Laboratory 
The celebrations will conclude with a banquet in 
Trinity College — Hospitality for delegates and guests 
of the University 1s being provided by the Colleges 
The Unrversity Press will publish a Maxwell Com- 
memoration Volume, containmg the addresses given 
at the celebration, with a contribution from Prot 
Emstem The Dean and Chapter of Westmmster 
Abbey have given permission for a memorial tablet 
to Maxwell to be placed m the Abbey It ıs hoped 
that a tablet to Faraday will be placed at the same 
tame, and that the two will he together by Newton's 
tomb 


Tu issue by the British Association of a catalogue 
of the objects m the Memorial Rooms of Down House, 
Darwin’s home at Farnborough, where he lived and 
worked for almost forty years, will be widely appieci- 
ated in view of the approaching centenary meeting 
of the Association m London Doubtless many of 
those who attend the meeting, especially from over- 
seas will be glad to avail themselves of the oppo- 
tunity to visit this teresting and impressive memorial 
of “ one of the greatest men of all time " Mr Buxton 
Browne, the curatoi and generous donor of Down 
House to the British Association, “to be held in 
custody for the nation ", has restored the Memoxual 
Rooms as nearly as possible to the state in which 
they were when Darwin hved there Much of the 
furniture 1s o1igimal, and, thanks to the generous 
assistance of members of the Darwin family and 
admirers of Darwin, the pictures and othe: objects 
and the articles which Darwin had in daily use are 

s i» what was formerly their accustomed place 
"hong the latest acquisitions are selections from the 
letters (in facsimile) from Darwin to Fritz Muller, the 


German naturalist, who was Darwin’s correspondent ' 


in Brazil between 1865 and 1882 These letters were 
acquired in 1929 by Prof H Fairfield Osborn, of the 
American Museum of Natural History, New York 
Prof A C Seward, professor of botany in the Univer- 
sity of Cambridge, has recently expressed his intention 
of placing on loan at Down House the major part of 
the Darwm Library, which was bequeathed by Sir 
Francis Darwin to the professor of botany in the 
University for the time bemg The catalogue, which 
has been prepared by Mi Buxton Browne and the 
secretary of the British Association, gives brief 
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histoiical and desc1iptive notes on the house and 
grounds, and 1s illustiated Its price 1s sixpence 


Tur subject for the Friday evenmg discourse at 
the Royal Institution on June 5, by Prof E W 


MacBrid2, was ‘“Habit—the Diving Force in 
Evolution? Prof MacBiide stated that evolution 


means the gradual growth of one species of animal 
into another All the available evidence shows that 
it has been an exceedingly slow process, and out 
knowledge of its actual course must be based on 
indirect evidence, for the amount of evolution ' 
observable during the span of a human life is in- 
finitesrmal There are only three rehable gmdes to 
evolution, namely (a) the 1elation to one another of 
local races within the species, (b) so-called hneage 
series of fossils where change in the same animal ıs 
observed as we ascend through a senes of beds m 
the same locality , (c) the life histories of individuals 
All three classes of evidence when analysed yield the 
same result, that the individual steps in evolution 
aie eorrelated with and egused by changes of habit 

the life history of the individual in its original form 
is seen to consist of superposed memories of a series 
of different habits That animals forced to hve undei 
different conditions and to accept different food from 
that to which they ae accustomed acquire new habits 
and that these habits once formed are 1n some measure 
passed on to then descendants, has been proved by 
the experiments of Duckham on the white butterfly, 
by those of Heslop Harnson on the gall fly, and by 
those of Nuttall on the louse When by constant 
repetition a habit becomes deeply engramed m the 
hereditary constitution, the structuie becomes per- 
manently modified, because all staucture 1s due to 
growth and habit affects growth It is suggested 
that as new habits imply the reaction not of a single 
organ but of the animal as & whole to à new situation, 
this reaction eauses the deposit of some substance m 
all the nuclei of the body, including the nuclei of the 
germ-cells When the germ-cell nucle: become active 
from the new animal, this deposit 1s emitted at the 
proper period of development and affects mowth 
and, thiough giowth, structure 


In connexion with the International Colomal 
Exhibition which 1s bemg held this yea: in Paris and 
was recently opened by the President of the Republic, 
a Congrés International du Bois et de la Sylviculture 
is to be held on July 1-5 ‘During this period there 
will be a day's excursion to Havre, and various 
receptions and so forth On July 6, a seven days’ 
excursion will be begun, to visit some of the finest 
alpine forests in Savoie, Dauphiné, and Provence 
The work in Paris will be undertaken in morning and 
afternoon sessions of the several groups into which 
the Congress will be divided The aim of the Congress 
is to collect together all those who are in any way, 
either as owners, forest workers (State forest officers 
and others similarly employed), or commercial in- 
dividuals, mterested in the management of forests 
or m utilising forest produce, at one or other of the 
sections 15 will be possible to study economie, technical, 
industnal, and commercial questions which affect 
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forest management , as also inteinational conventions 
which may assist in the better distribution of forest 
produce, in standardisation, and so forth The Con- 
gress will consist of French and foreign members 
and associate members Members may submit papers 
to be read and discussed at the Congress The French 
language will be the only one used at the sessions, and 
reports will be published in that language only The 
Congress 1s organised by the Tourmg-Club de France, 
under the auspices of the Directors-General of Forests 
and Technical Education, lInstitut des Recherches 
Agronomuques, le Comité national des Bois Colontaux, 
and the Timber Group of la Confédération Générale 
de la Production Française All communications on 
the subject of the Congress should be addressed to 
Conservateui des Eaux et Foréts, Secrétaire Général 
du Comité Exécutif, Tounrmg-Club de Fiance, 65 
Avenue de la Grande-Armée, Paris (167) 


A COMMUNICATION from the US Bureau of 
Standards, which appeared in the Journal of the 
Franklin Institute for May, on the liquefaction of 
hehum, 1s of general interest On April 3, helium was 
hquefied in the Bureau’s laboratory at a temperature 
of - 271 2° C, and this temperature was maintained 
for two hours  Itis only 1 9? C above the absolute 
zero It will beiecalled that the late Prof H Kamer- 
lngh after liquefying helium, reached a temperature 
of 09° A (NATURE, Mar 6, 1926, p 350)  Hehum 
has been hquefied previously m the Universities of 
Leyden, Toronto, and Berlin It has also been lique- 
fied at the Reichsanstalt The temperature of hquid 
helium at atmospheric pressure is ~- 269? C, but it 
was cooled further by 1educing the pressure of the 
hehum vapours over the bolling liguid by means of 
& vacuum pump The hquefier used 1s very similar 
to that designed by Dr M Ruhemann, of Berlin 
The helium 1s first purified and placed in a metal con- 
tamer and surrounded with hquid air at - 190° C 
The hehum, after being cooled by hquid hydiogen 
to - 253° C, expands through a valve from a high 
pressure to alow pressure The amount of refrigera- 
tion 1s so small that the success of the apparatus de- 
pends on obtaining almost perfect thermal insulation 
The vapour pressuie of the helium was determined, 
and hence its temperature was computed by a formula 
As further evidence, lead and tin electrical resistances 
were placed in the helium When the helium was 
hquid, both the metals lost their resistivity and became 
supra-conducting It is interesting to remember 
that although tin, lead, mercury, and a number of 
other metallic elements and alloys become perfect 
conductois at these low temperatures, metals hke 
gold, silver, and copper, which at ordinary tempera- 
tures are the best conductors, do not become supra- 
conducting Many of the metals which at ordinary 
temperatures are poor conductors of electricity, at 
liquid helium temperatures become almost infinitely 
better conductors than gold, silver, and copper 


THE hberation of eighty-eight specimens of the 
Mandarin duck (Aex galericulata} on various London 
waters last year 1s worthy of note, as the bird 1s not 
only one of the most remarkable of wild-fowl, but one 
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of what may be called the world’s most sensational 
birds, and the specimens ın question were only wng- 
clipped, not pinioned, so that they have long ago, 
having moulted, regained the power of flight It 1s 
only in the case of wild-fowl thus treated that the lıfe- 
history of such birds can be really studied, foi they 
are so much persecuted everywhere that on park 
waters alone can they be readily observed im most 
cases, while pinroned birds must always be inferior 
in some respect to intact specimens That they are 
often constitutionally impairéd 1s shown by the fact 
that the Mandarin drake often fails to grow the char- 
acteristic and unique fan-feather in the mutilated 
wing, while, as the species perches freely and nests 
in holes in trees, ıt cannot carry out its natural 
activities when deprived of flight Full-winged buds 
have been hving and bieeding for years past on 
several private estates, and the species 1s probably 
now established as a British bird, although seldom 
noticed , 1ts semi-nocturnal habits, and the fact that 
the showy male exhibits none of its decorations when 
in flight, would cause 1t readily to be overlooked— 
even pinioned birds in an enclosure cannot always be 
seen when looked for, 1f there be any cover available 
Up to Christmas of last year, a sufficient number had 
been seen to account for about half the total liberated , 
all had been ringed, and at least one has been reported 
this year as shot in Hungary, but most-will.no doubt 
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settle down and breed in England somewhere or other 


THE Zoological Gardensat Regent's Park are justnow 
rich in ancestral and unique types of ammal hfe Of 
particular interest 1s the exhibition of all the genera 
of dipnoan fishes, Lepidosiren, Protopterus, and Neo- 
ceratodus, and of the two aglossal anuran amphibians, 
Dactylethra and Pipa Among the mammals are 
to be noted especially the Anoa or pigmy antelope- 
buffalo of Celebes, which looks much more like a large 
bush-buck than an ox, but, curiously enough, exhales 
in its breath the characteristic sweet odour of cattle 
This interesting species bred last year, and the calf 1s 
still to be seen, the pigmy hippopotamus has also 
bred recently The new bird-house holds a particu- 
larly fine series of the family of barbets, little-known 
birds which so perfectly connect woodpeckers and 
toucans that they are no doubt ancestral to both Of 
nearly a dozen species on view, the Asiatic Megalema 
virens and 1ts subspecies marshallorum strikingly recall 
in size of body and beak the smallest-billed toucan, 
Selenadera. maculerosiris , Chotorhea mystacophay 
also Oriental, has a bill very lke a woodpecker a. 
while the Abyssinian Trachyphonus margaritatus 1s 
so exceedingly unspecialised that ıt looks more like 
a small jay than anything else, and might well repre- 
sent the ancestor of the triple woodpecker-barbet- 
toucan aliance Even more interesting ıs the 
Austrahan semipalmated goose Anseranas, which 
would have been better named Anseribis, for 1ts feet, 
bare above the heel-joint, searcely half-webbed, and 
provided with a long low-placed hind toe; are those 
of an ibis, not of a goose, moreover, its plumage 1s 
not waterproof, 1t does not moult all its quills at once 
like other Anatide, and, as the specimens m the Waders’ 
Aviary in the Gardens show, is more ready to wade 


* 


JUNE 18, 1931] 


than to swim It forms a most intei esting contrast 
with the very specialised terrestrial goose Cereopsis, 
also Australan, and to be seen close by, along with 
oui familar grey-lag 


OUR notice regarding the law relating to treasure- 
trove (NATURE, April 25, p 647) has led a Scottish 
correspondent to point out that treasure found in 
Scotland must be offered, not to the British Museum, 
but through the agency of the King's and Lord 
Treasurer's Remembrancer to the National Museum 
of Antiquities m Edinburgh That is, indeed, so 
Our main object, however, in publishing the notice, 
was to keep the proper balance between finders, who 
are often scientific excavators, and the museums So 
fai as we know, the law defining treasure-tiove 1s the 
same for Scotland as for England that is to Say, 
treastue-trove can consist only of objects of gold or 
silver, so that any attempt on the part of museum 
authorities to compel, by threat, the ceding of other 
sorts of objects, on the pretence that they are treasure- 
trove, would appear to be quite unjustifiable 


Ow more than one occasion we have commented 
upon the possibility of damage to agnculture which 
may be caused by the escape and spread of Imported 
musk-rats in Great Britain We note with interest, 
therefore, that the Ministry of Agriculture and Fısh- 
eiies has issued a notice requesting that any persons 
now keeping and breeding musk-rats in England and 
Wales—whether for stock or pelts—would communi- 
cate at once with the Secretary, Ministry of Agui- 
cultwe and Fisheries, 10 Whitehall Place, London, 
S W 1, stating the number of musk-rats kept Since 
the chief interest of the Ministry must be the protec- 
tion of the farmer, 1t may seem a httle dismgenuous 
to request hom the musk-rat breeders the evidence 
which may be used against them, under the plea that 
the Ministry 1s anxious to obtain as full information 
as possible on the extent to which the musk-rat (or 
musquash) farmmg industry 1s established 1n England 
and Wales ” 

THE Association of British Zoologists discussed at 
its general meeting the question of the payment of 
fees to zoologists for expert advice — It ıs well known, 
as Prof E B Poulton says in a lettei to us on behalf 
of the Council of the Association, that a somewhat 
unsciupulous public takes for granted the good nature 
[and affluence '] of zoologists m 1equesting their pro- 
E help without offermg payment in return 
Wiliher 1t be a matter of the identification of a species 
or the delivering of a popular lecture, both demand 
the expendituie of time and energy, which the expert 
could have devoted profitably to his own purposes 
The Council's proposal 1s that, in the interests of their 
science, zoologists should demand fees for the work 
of identifying specimens and giving lectmes They 
say that such a demand would enhance the respect 
felt for the science, just as medical advice tends to 
be valued according to the size of the fee We are 
1ot quite sure of this, there is a great difference 
setween the urge of the man gomg to the best 
ohysieian to have his own health established, and that 
f the man mquinng about an unknown msect In- 
1stence upon fees, at least in tirvial cases, such as 
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the annually reiterated identification of Sorex gigas, 
would simply drive the sender to drop the subject, 
and a promising helper might thus be lost In the 
case of techmical advice accompanied by identifica- 
tions and ın the case of lectures to outside bodies, 
fees might well be insisted upon Since the difficulty 
largely arises from the unwillingness of zoologists to 
be looked upon as mercenary, the Association would 
be making things easier for individuals if i£ were to 
punt slps bearing a standard rate or rates of fees foi 
advice and lectures, an impersonal hint which might 
be included with replies to 1mpo: tuners 

SUGGESTIONS have recently been put forwaid that, 
So far as can be seen from photographs of the airship 
[101 wreckage, certam of the lower members were 
crumpled as if by a compressive load, and that the 
cause of this was excessive bending due to the tail load 
arismg from the maximum up position of the elevatoi. 
From tnis it 1s inferred that elevators at the bows 
would be preferable This comment is unjustified, in 
that the findings of the Court were that the methods 
of stressing the structure were fundamentally correct, 
and that their application to this particular design had 
been amply confirmed by tests upon experimental 
sections, built especially for test purposes It 1s ım- 
possible to conceive that the possibility of having to 
use the maximum control moment had not been fore- 
seen by the designers, and also the independent air- 
worthmess panel Conditions producing compression 
m the lower members might easily have arisen at the 
instant of strikmg the ground at a shallow downward 
angle The forward movement of the nose would be 
ariested while the momentum would carn y the tail 
end onwards The principal objection to placing the 
elevators in the bows is that the disturbance of the 
ar flow along the body would inerease the resistance 
and mterfere with the stability The effects of either 
of these might easily be so great as to make the ship a 
practicable impossibihty 


REFERENCE was made in NATURE of May 9,p 717, 
to the issue of the Power and Fuel Bulletin by the 
British National Committee of the World Powei 
Conference Further issues of the Bulletin have since 
been received, and the publication of these abstracts 
directs attention to an important question, namely, 
the rationalsation of abstracting Too many organisa- 
tions are engaged in the abstracting of narrow fields 
of scientific and technical literature The constituent 
bodies responsible for this Bulletin ın pooling resources 
have set an example which should receive considera- 
tion by others Whether the present production will 
satisfy everyone 1s, however, open to question The 
documentation by nations has certain advantages, 
but 1n this Bullet 1t leads to the molusion of material 
published 1n trade papers as scarcely veiled advertis- 
ing matter This apphes particularly to engineering 
plant, and the mere mention of such papers 1s doubt- 
less sufficient The Bulletin 1s mainly concerned with 
engineering literature, and those responsible seem at 
times to deal with orginal research in the same 
manner Divergent views may be held as to what 
constitutes an abstiact Should ıt be merely a table 
of contents, or should 16 be an attempt to give an idea 
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as to what the author claims to have done cleaily and 
briefly, stripped of every superfluous word ? In this 
Bulletin the first view seems to find favour, with 
results not always satisfactory 


e 


Ir ıs announced in Scrence that Sir James Jeans 
has been given the honorary degree of doctor of laws 
by the Johns Hopkins University, Baltimore 


THE Albert Medal of the Royal Society of Arts for 
1931 has been awarded by the Council to H RH the 
Duke of Connaught, K G , “ın grateful appreciation 
of his Presidency of the Society since 1911" 


_Pror H LEBESGUE, professor of mathematics at 
the Collége de France, and Prof A F Molengraaf, 
professor of geology at Delft, have been elected associ- 
ates of the Académie Royale des Sciences, des Lettres 
et des Beaux-Arts de Belgique 


Iw Aprillast, Mr C W A Scott set up a new record 
for the journey by air from England to Australia 
It will be remembered that he took just over nine 
days for the flight (Narurr, April 18, p 604), thus 
beating Au Commodore Kingsford Smuth's time by 
nearly a day He has now flown from Australia to 
England in eleven days, again beating a record set 
up by Air Commodore Kingsford Smith Mr Scott 
started fiom Wyndham, m the Northern 'Territoiies, 
eaily on May 26, and arrived at Lympne aerodrome 
on the evening of June 5, his time being given as 
ten days twenty-three hours for the journey ‘The 
last stage of the flight was fiom Brindisi to England, 
which he accomplished without a stop m very stormy 
conditions The machine he used was a small Gipsy 
Moth placed at his disposal by Lord Wakefield, 1t 1s 
an older pattern than the machine he used on his 
outward flight 


Two interesting and successful receptions were held 
at the National Institute of Industrial Psychology on 
June land2 Guests were received by the president, 
Lord D’Abernon, Mr H J Welch, Lady Ruth Balfour, 
Dr Myeis, and Dr Miles, and on each occasion about 
350 guests witnessed a series of fourteen brief demon- 
strations, as well as films, illustrating the applications 
of psychology which have been made in different 
industiies, and the methods by which psychologists 
are giving aid in the selection of workers ‘The broad 
appeal which this very young applied science makes 
is evidenced by the distinction and vanety of the 
guests Those responsible are to be congratulated, 
not only on drawing such large numbers, but also on 
the skill with which the guests weie both instructed 
and interested for nearly two and a half hours The 
demonstrations immeluded methods and results of 
industrial investigations, assembly operations, mea- 
surement of ventilation and lighting conditions, 
influence of rhythm on motor activity, a test for 
motor-diiving, selection tests, tests of perseveration, 
colour discrimination, movement study, vocational 
guidance,and psychogalvanicieflex These demonstra- 
tions well illustiated the very practical work which 
18 being carried on by the Institute, both in industry 
and for private individuals, unde: the supervision of 
the duector, Dr Miles, and the iesearches conducted 
under the direction of the principal, D1 Myers 


No 3215, Vou 127] 


NATURE 


[JUNE 13, 1931 


A VOLUME of “Sydney University Reprints” 
(Medical Sciences, non-clinical) has recently been 
issued (series 9, vol 2, Nos 13-38, 1930) It includes 
two papers by W Bishop on the occurrence of lead 
in the egg of the domestic hen, papers on micro- 
methods of chemical analysis and estimation of 
chlorides ın tissue by W R Mankin, and a titration 
method for the determination of potassium in urine 
by A Bolliger and E M Day, all of which should 
prove of service in the clinical pathological labora- 
tory 


APPLICATIONS aie invited for the following appoint- 
ments, on or before the dates mentioned —A ieseaich 
student at the Institute of Pathology and Research, St 
Mary’s Hospital—The Secretary, Institute of Patho- 
logy and Research, St Mary’s Hospital, Paddington, 
W 2 (June 16) A lecturer in agricultural botany at 
the Royal Agricultural College, Cirencester—The Prin- 
cipal, Royal Agricultural College Cirencester (June 17) 
An assistant lecture: in geography at the Univeisity 
College of the South-West of England—The Registar, 
University College, Exeter (June 18) Three pro- 
bationary forest officers under the Forestry Com - 
mission—The Secretary, Forestry Commission, 9 
Savile Row, W 1 (June 18) A civil o1 mechanical 
enginee: unde: the Safety ın Mines Research Boaid, 
in connexion with the development of research into 
haulage problems in mines—The Under-Secretary 
for Mines, Establishment Branch, Mines Department, 
Dean Stanley Street, S W 1 (June 20) An assistant 
pathologist at the South Devon and East Coinwall 
Hospital, Plymouth — The General Superintendent 
and Secretary, South Devon and East Cornwall 
Hospital, Plymouth (June 20) A full-time g1aduate 
assistant in the Department of Engineering of the 
Leicester College of Technology—-The Registiar, 
College of Technology, Leicester (June 23) An 
assistant lecturer ın zoology and two research 
biologists, the latter with special experience with 
plankton work, at the University College of Hull— 
The Registrar, University College, Hull (June 23) A 
Junior assistant at the Ditton Research Laboratory, 
East Malling, Kent, for work on the preservation of 
fruit—The Secretary, Department of Scientific and 
Industrial Research, 16 Old Queen Street, SW 1 
(June 27) A registrar of Armstrong College—The 
Registrar, Armstrong College, Newocastle-upon-Tyne 
(June 30) Jumor assistants in the Physics amg 
Aeronautics departments of the National Phyg 


A 







Laboratory—The Director, National Physical Labuis*S 


tory, Teddington (June 30) A professor of mathe- 
matics and an assistant lecturer ın physics at Univer- 
sity College, Southampton—The Registrar, Univer- 
sity College, Southampton (July 6) A William 
Hudson professor of economics at Natal University 
College—Webster, Steel and Co, 9 St Helen’s Place, 
Bishopsgate, EC3 (July 15) <A geography tutor 
at the Chester Diocesan Training College — Rev 
Canon Thomas, Diocesan Training College, Chester 
An assistant mastei to teach mechanics and metal 
work in the senior school of Sawston (Cambridge- 
shire) Village College—The Education Secretary, 
County Hall, Cambridge 
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Research Items. 


Nose-piercing as a Puberty Ceremony —Among the 
Kamia, an Indian tribe of Imperial Valley, south- 
eastern California, nose-piercing is practised as the 
essential feature of the boys’ puberty ceremony 
According to information obtamed by Mr E W 
Gifford and recorded in Bull 97 of the American 
Bureau of Ethnology, no youth can marry until he 
had undergone this operation The usual age for 
marriage was about fifteen years Not less than four 
boys can be operated on at one time, and if the num- 
ber 1eady for the ceremony 1s insufficient 16 has to be 
postponed The chief takes the initiative, but the 
parents’ consent has to be obtained Large quantities 
of food are necessary, of which the greater part is 
supplied by the chief and the rest by the parents 
The chief’s policeman ’ removes the boys to the bush 
during the latter part of the night, and remains with 
them until they return to their homes The operation 
1s performed by four operators, who use needles of 
screw-bean wood Immediately after the operation 
the ‘ policemen’ force the boys to run six or seven 
miles to a house and back They are then kept at the 
place of operation for four days, and are allowed to 
eat only watermelon and corn mush Each morning 
the ‘ policeman ’ washes their noses with hot water, 
and day and night men and women sing continuously 
near the place of confinement When on the morning 
after the fourth night they go home, they remain 
naked for a month and eat no fish, deer or jack rabbit 
The hole in the septum ıs kept open by a piece of 
arrow-weed stick Later, stxings of white clamshell 
beads are worn hanging from the septum Sometimes 
these are long enough to hang 1n front of the lips and 
have to be hfted when the man wishes to eat 


Food of the Sea Trout —Our knowledge of the food 
of the sea trout has been drawn only from isolated 
observations from widely scattered localities It is 
necessary therefore that a more intensive survey 
should be made of the food of these fish, both as 
regards the time of the year and 1ts composition m 
different habitats A prehminary investigation with 
this end in view has been made by Dr C H 
O'Donoghue and Miss E M Boyd (Fisherres, Scot- 
land, Salmon Fish, 1930, No 3) A start has been 
made by the examination of the stomachs of a 
number of sea trout from two localities, nineteen fish 
having been examined ın May and June from Spey 
Bay, a purely marine habitat, and 144 at fortnightly 
intervals from the beginning of May to early Sep- 
tember from the tidal limits of the River Forth near 
Stirling, typical of an estuarme habitat It was 
found that while all the fish from Spey Bay were 

eding, the majority of—hose from Stirling had 

pty stomachs, those m the marine environ- 
ment had been feeding chie y on the sand eel (Am- 
modytes lanceolatus) or on the young metamorphosing 
stages of the herring The fish from Stirling, the 
stomachs of which contained food, had, however, 
been feeding more on crustaceans such as gammarids 
and mysids, and also on ephemerid nymphs, these 
estuarine fish also do not contam nearly so much food 
as do those from Spey Bay It ıs clear that continu- 
ous and intensive observations of this kind are 
needed to help to understand the large differences 
in rate of growth noticed in fish from different local- 
ities 


Anopheline Mosquitos in Southern Rhodesia — 
Southern Rhodesia, with an area of about 150,000 
square miles, 1s a vast country for purposes of conduct- 
ing an Anopheles survey No 4 of the Memoir Series 
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of the London School of Hygiene and Tropical Medi- 
cine (March 1931) 1s a report by Mr H S Leeson on 
observations carried out on these insects during the 


, years 1926-1928 It deals first with the anopheline 


mosquitos of the country ın a general way, and sec- 
ondly, with those of a particular area where black- 
water fever is endemic. By diligently collecting mos- 
quitos ever a wide area, 1t appeared hkely that 1t may 
be possible to distinguish between those species preva- 
lent m the zone of high blackwater fever incidence 
and those found elsewhere Special attention was paid 
to collecting ın the neighbourhood of Shamva and 
Salisbury— the former being m a so-called blackwater 
fever area, and Salisbury in a region now entirely free 
from that disease Five species of Anopheles made up 
97 per cent of the total number of adults collected 
A funestus and A gambie occurred in largest num- 
bers ın the Shamva area, and when the ineidence of 
malaria was at its highest When the number of 
malaria cases was lowest, A funestus was m hiberna- 
tion and A gambwe was entirely absent In the 
Salisbury area these two anophelines were extiemely 
uncommon ‘The freedom of Salisbury from black- 
water fever is due largely to improved conditions of 
sanitation In order to reduce the number of ano- 
phelines ın Shamva 1t ıs essential to create an enviion- 
ment unsuited to these insects The report concludes 
with a series of measures recommended to be cariied 
out towards achieving this end 


Crustacea of the Vanderbilt Museum —Miss Lee 
Boone desciibes a large number of Crustacea in tho 
third volume of the ' Scientific Results of the Cruises 
of the Yachts Eagle and 41a, 1921—1928, Wiliam K 
Vanderbilt, Commandmg" (Bulletin of the Vander- 
bit Museum Volume 3 Crustacea Anomura, 
Macrura, Schizopoda, Isopoda, Amphipoda, Mysi- 
dacea, Cirripedia and Copepoda, 1930 ) The previous 
volume (vol 2) dealt with the cabs This part 1s on 
the same plan and ıs a handsome book, well printed 
and with excellent illustrations, both photographic 
and in hne The hne drawings by Mrs Helen Ziska 
are to be commended specially The specimens con- 
sist chiefly of the Anomura and Macrura, although 
there are a few schizopods, isopods, and amphipods, 
usually represented by one or two species in each 
group, one eciripede, and three copepods, two of 
which are parasitic Notes made when the specimens 
were collected are, as before, a feature of the descrip- 
tions, and the information as to colour and habits, 
besides much that is new in the way of distribution, 
makes the work a valuable addition to our knowledge 
of the Crustacea Many of the species described are 
widely distributed, but some aie very rare and so far 
only known from the type specimens Amongst the 
more interesting finds are a new species of Porcellana, 
P rosamunde, from Simon Bay, Panama, two speci- 
mens of the interesting little abyssal hermit crab 
Parapagurus pilosvmanus abyssum from 1100 fathoms, 
off Miami, Florida, and seven specimens of Caligus 
alvuncus, the male of which ıs recorded for the first 
time, ‘rom the skin of a dolphin 


Drought Resistance in Plants—An impoitant 
physico-chemical study of the nature of drought 
resistance in Canadian crop plants is presented by 
R Newton and W M Martin m the Canadian Journal 
of Research, 3, 336-427, 1980 Ratio of water loss by 
evaporation under controlled humidity conditions, m 
the case of cactus segments and detached grass leaves, 
showed the remarkable ability of the cactus to retain 
moisture, but showed no relation to the relative 
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drought resistance of the grasses The osmotic 
pressures of the tissue fluids did not prove a rehable 
index to the capacity of the tissues to resist droughts, 
but ‘bound-water’ content proved much more 
dependable ‘This property was usually determmed 
by the lowermg of the freezing point, resulting from 
the addition of known quantities of cane sugar to the 
expressed juice In proportion to the extent that 
water was ‘ bound’ by the plant colloids present, the 
concentration of the cane sugar was greater than 1b 
should be as calculated from the total water content 
present, and the lowermg of the freezing point accord- 
ingly Óinereased In view of the considerable difficulty 
at present in the way of the interpretation of this 
concept of bound water’, the elucidation of these 
expermnental results may have to wait, but these 
physico-chemical studies supply much necessary data 
for the further understanding of the complex factors 
involved in the plant’s resistance to drought 





Silver Leaf Disease of Plums —The sixth part of a 
very intensive study of silver leaf disease of plums by 
F T Brooks and his associates has just appeared 
(Jour of Pomol and Hort Scvence, vol 9, No 1, 
* Silver-leaf Disease—VI”, by F T Brooks and 
G H Brenehley, pp 1-29, March 1931) It 1s good 
to note that these workers have begun experiments 
on the incidence of disease on trees worked on differ- 
ent stocks, though no definite results are as yet 
available The appearance of the so-called ' gum- 
barrier’ below wounds has been investigated, and 
its rôle in mpedmg the spread of the fungus 1s 
discussed in the paper The protection of pruning 
wounds by soft grafting wax or home-made white 
lead paint ıs agam emphasised Manurial treatment 
of the host seems to have no direct effect on the 
incidence of the disease, but vigorously growing plum 
trees are more likely to recover from the malady than 
those of weaker growth The danger of cutting back 
stock shoots ın the process of propagation ıs shown, 
and it 1s suggested that such wounds be protected 
by means of soft grafting wax The present paper 
raises many problems for future investigation, especi- 
ally those concerning the formation of the ‘ gum- 
barrier ' of a tree which recovers from an attack of 
the fungus 


Virus Diseases and Associated Protomyxean Organ- 
1sms —Several workers on virus diseases of plants 
have reported that various primitive organisms are 
often found m the tissues of the hosts attacked 
Iwanowsk, so Jong ago as 1900, noted the association 
of bacteria with virus-infected cells, but could find 
no causal relation between the former and the disease 
A very detailed piece of work by Miss Ethel I 
McLennan has just been published in the Australian 
Journal of Expervmental Biology and Medical Science, 
vol 8, pt 1, March 1931, pp 9-44, and adds yet 
another such example to our knowledge A disease 
of hops which is very prevalent m Tasmania 1s 
deseribed, and ıs adjudged to be m all probability 
a virus disease, on account of the similarity of its 
symptoms to those described ın England by Salmon 
and Ware, and sometimes called ‘ false nettle head ’ 
The relation of the new disease to true ‘nettle 
head’ 1s discussed, and the two are thought to be 
quite distinct from each other, since no eelworms are 
associated with the Tasmanian malady The proto- 
myxean organism which has been isolated and cul- 
tured is Leptomyxa reticulata Goodey, var humuli 
nov var It ıs normally a soi organism, and ıs 
associated with some of the virus-infected plants The 
parasite has been found to enter the host through the 
cells of the epidermis or through root hairs, and 1t 1s 
thought that the virus disease lowers the resistance 
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of the plant to such parasites No attempt to find 
a causal relation between the paiasite and the virus 
disease has been made 





New Guinea Tobacco —Dr A C Haddon’s interest 
in the cultivation and introduction of economic crops 
and their beaimg on the development of the people 
concerned 1s well known Anthropology Report 
No 11, published by the Government Printer, Terri- 
tory of Papua, entitled ‘‘ The Species of Tobacco 
grown m New Guinea ”, 18 an example of this This 
investigation was initiated by Dr Haddon, who in a 
preface states that he has long been interested 1n the 
decorated pipes of New Guinea and the distribution of 
the methods of smokmg ın the island A collection 
of the different kinds of tobacco found under cultiva- 
tion in the island has been made and an examination 
of the material has been undertaken by Mr J S L 
Gilmour, of Clare College, Curator of the Herbarium, 
Botanical Museum, Cambridge, who 1s tbe author of 
this report This exammation involved the raismg of 
many samples from seed So far as the material 
examined represents the types under cultivation, 1b 18 
shown that all of them are varieties of Nicotiana 
tabacum Lmn , and types of Chima, Manila, and Java 
tobacco are represented This confirms the opinion 
of Dr O. Finsch (‘‘Samoafahrtens”’, Leipzig, 1888, 
p 58) that this tobacco 1s N tabacum, but 1s contrary 
to the view expressed by J H Maiden in a paper 
contributed by him to the Proc Innn Soc NSW, 
1888, on New Guinea tobacco, which stated that Hast 
Indian, Manila, and Turkish tobaccos are the produce 
of N rustica Linn This statement of Maiden's was 
made although Mr Hugh Dixson, a high authority on 
tobacco in New South Wales, pronounced that the 
samples which were submitted to him by Maiden were 
“the same species as the tobacco of commerce ”’ 


Tidal Frequency of Earthquakes —The relation 
between tidal phases and the frequency of earth- 
quakes ıs discussed ın a recent paper by 8 Yamaguti 
(Bull Earthq Res Inst, vol 8, pp 393-408, 1930) 
In earher investigations on the subject, the origins 
of the earthquakes considered were unknown Mr 
Yamaguti confines his study to the after-shocks of 
the Kwanto earthquake of 1923, the Tango earth- 
quake of 1927, etc , 1n which the epicentres were dis- 
tributed within well-defined areas In all of these, 
he finds that the frequency ıs greatest at, or a httle 
before, the time of low-water at a neighbouring station, 
while a secondary maximum appears before high- 
water on the Kwanto curve and a httle afte: high- 
water on the other curves ‘There 1s, however, an 
interesting difference between the Tango after-shocks 
that originated beneath the sea-bed and on land on the 
northern side of the Yamada fault The forme: have 


two maxima, 14 hours before and after high-water , the—" 


latter a principal maximum about low-water anc___ 
secondary maximum about high-water 


Oceanographical Research North of Siberia —In the 
Norwegian magazine Naturen for January 1931 
(vol 55) Dr H U Sverdrup, in his paper “ Resultater 
av Maudferdens Oceanografiske undersøkelser ’’, de- 
scribes the results of his oceanographical researches 
in the seas north of Siberia, the hydrographical 
stations bemg mainly ın the region of the New 
Siberian Islands, the East Siberian Sea, and, east- 
ward, in the water between this and Alaska called 
the Chakotsk Sea The bulk of the work was done 
in the East Siberian Sea, depth, currents and winds, 
salinity, oxygen content, and hydrogen 10n con- 
centration all being investigated There 1s much 1ee 
in these parts, and samples were taken even when the 
vessel was ice-bound Plankton samples were also 
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taken to a small extent, the Chakotsk Sea having a 
good deal of phytoplankton :n its surface wateis 
lt is noted, however, that the phytoplankton, al- 
though ıt can live where the ice 1s, does not develop 
freely under 1ce-bound conditions The bulk of the 
work 1s on oceanographical hydrography, and there 
are clear maps showing the main regions with the 
stations and diagrams illustrating the various aspects 
of the researches which are mteresting and valuable 


Diffraction of Very Fast Electrons —An experunent 
is described by E Rupp in the Annalen der Physik 
(vol 9, No 4) which verifies the de Broghe formula 
for the wave-length of an electron—Planck's constant 
divided by the momentum— under conditions when 
the relativity correction to the mass is large Using 
an interference apparatus simular to that of Prof 
G P Thomson, with a gold scattering foul, the 1nter- 
ference rmgs produced by electrons which had fallen 
through a potential difference of a little more than 
200 lulovolts were obtamed and measured From the 
ring pattern the electron wave-length was calculated 
to be 2 162+0 013x 10-1? em, the lattice constants 
for gold ciystals bemg taken from X-ray data, the 
corresponding quantity calculated from the de Broglie 
relation and the accelerating potential acting on the 
electrons was 2 183 0 035 x 1071? em , showing that 
the relativistic formula for the change of mass with 
velocity 1s accurate in this region to at least one per 
cent 


Colours of Metallic Films —Films of gold and silver 
have attracted a great deal of attention at various 
times on account of the colours which they umpart 
to transmitted hght, and have been studied by 
Faraday, Belby, R W Wood, and others An 
investigation of the effect of temperature on their 
optical properties 1s described by S R Swamy in the 
May number of the Proceedings of the Royal Society, 
and 1t has been shown that the electromagnetic theory 
of the phenomenon due to Garnett can be made to 
account for a great part of what 1s observed Dr 
Swamy makes the fundamental assumption that the 
effect of waimmg 1s to disintegrate a film, some parts 
turning dense at the expense of other parts which 
become thinner or vanish completely, the latter 
places act as effectively transparent windows, which 
transmit unchanged part of the mcident hght and so 
dilute the true absorption colour This idea certamly 
receives support from the mottled appearance pre- 
sented by the microphotograph of a heated gold film, 
but ıs perhaps adequate to account for all of Prof 
Wood’s results 


Propagation of Magnet:sation —When the magnet- 
isation of a ferromagnetic body alters with the speci- 
men under the influence of a mechanical stress, the 

“wzsteresis loops contain abnormally large discon- 

E n An investigation of this phenomenon, 
“which ıs allied to the well-established Barkhausen 
effect, 1s descrtbed by L Tonks and K J Sixtus in 
the second April number of the Physical Remew It 
appears that the change 1n magnetisation starts at a 
nucleus From this a magnetic wave travels away 
with a speed which is related in a simple manner to 
the field m which propagation occurs and varied from 
500 to 40,000 em per sec under the conditions 
studied As the wave progresses, eddy currents are 
set up in the metal, and, by dissipatmg the energy 
available from the magnetic change, limit the velocity 
with which the change penetrates the specunen , the 
efiect of changing the lateral dimensions of the piece 
of matenal indicates that the velocity depends 
primarily upon surface phenomena A reasonable 
picture offered for what occurs is that the magnetic 
reversal takes place withm a very small distance of 
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an approximately conical surface—in a wire—the edge 
of the base of the cone bemg the front of the wave 
In addition to depending upon the magnitude and 
nature of the stress, the effect changes with the 
composition of the materal, but so far no new 
relation to other properties has been ascertained 


Electrical Discharges in Gases — The April number 
of Reviews of Modern Physics contams a second article 
on electrical discharges in gases by I Langmuir and 
K T Compton The first article, which appeared 
earlier in the same Journal, gave a summary of those 
properties of atoms and electrons, considered as m- 
dividuals, which are mmportant m conduction The 
present paper deals with the collective behaviour of 
the particles under relatively simple conditions, and 
1$ largely an account of the electrostatics of charges 
which are distributed throughout spaces of definite 
shape It thus differs from classical treatments of the 
subject m being not mamly concerned with charged 
surfaces only, but also to a large extent with rather 
general solutions of the Poisson equation Practical 
knowledge of this nature 1s naturally of much value 
m the design of thermionic appaiatus for the utilisa- 
tion of high vacuum discharges, but 1s far from bemg 
confined to this, being fundamental both 1n the theory 
of the use of explormg electrodes for the analysis of 
various forms of gas discharge, and m the theory of 
the mechanism of the grid-controlled ares, or thyia- 
trons, which are now finding many experimental and 
technical appheations The theory also differs con- 
siderably from classical electrostatics ın its continual 
use of numerical data, both with the view of practical 
appheations and in consideration of the validity of 
approximations which are frequently useful or neces- 
sary , and, for similar reasons, 16 1s usually desirable 
to express complicated results ultimately ım series, 
rather than by the use of special functions It 1s no 
exaggeration to say that these ideas which, although 
they are in. a sense the logical outcome of the earlier 
work of Sir J J Thomson and of Prof Townsend, 
have been carried to then present stage almost en- 
tirely by Dr Langmuir and his collaborators at 
Schenectady, have 1evolutionised the outlook on the 
natwe of electiic discharges through gases, and seem 
likely to make ıt possible to analyse fairly completely 
the processes operative in any particular type 


Pipe Line Corrosion —The extensive corrosion 
which has occurred on some sections of the pipe lines 
used by the oul companies of the United States has 
led to the co-operation of the companies and the 
Bureau of Standards m an mvestigation of its causes, 
and the results are given m the Apul issue of the 
Journal.of Research Nme pipe Imes between the 
Gulf of Mexico and Kansas have been examumned, and 
it has been found that every line has electric currents 
flowing along 1t, generated by differences in the states 
of the metal and of the soil where they come ito 
contact ‘These currents are found to flow into the 
pipe from the soil where the soil has a high electrical 
resistivity, and out of the pipe mto the soil where the 
soul has a low resistivity The corrosion occurs where 
the electric current flows out of the pipe into the soil, 
that 1s at points where the resistivity oi the soil ıs low, 
and at such places the pipes should be suitably coated 
The Bureau has produced a simple apparatus for 
measuring So1l resistivity, which consists of two sticks 
shod with 1ron cones connected by wires in the axes of 
the sticks through a miliammeter to two dry cells 
The sticks, which are about the size of wallung- 
sticks, are thrust mto the ground about 20 centi- 
metres apart, and the current read From the current 
and the constant of the apparatus the resistivity of 
the sou 1s calculated 
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The Royal Observatory, Greenwich 


ANNUAL VISITATION 


[HE visitation of the Royal Observatory was held 
on Saturday afternoon, June 6 A large number 
of guests were present, and took part in the inspection 
of the instruments and other exhibits 

The report of the Astronomer Royal to the Boaid of 
Visitors begins with the very welcome announcement 
that Mr Wiliam Johnston Yapp has made the 
generous donation of £15,000 foi the purpose of pro- 
viding a 36-inch reflector, with a spectroscope and a 
34-foot dome This magnificent gift has been grate- 
fully accepted by the Lords Commussioneis of the 
Admiralty, and the order foi the erection of the ın- 
strument wil be placed with Messis Sir Howard 
Grubb, Parsons and Co 

Another satisfactory announcement 1s that the 
Lords Commissioners have sanctioned the purchase 
of a new transit-circle , the present one has been 1n 
use for eighty years, the object-glass has become so 
thin that 15 wil not bear futher repolishing, and 
many of the divisions on. the circle are almost oblite:- 
ated, attempts at recutting these have not proved 
permanent A model of the proposed new instru- 
ment was on view It will be, in general, similar to 
the reversible transit-circle at the Cape, and will be 
entrusted to Messrs Cooke, Troughton and Simms, 
who made that instrument, ıt will be somewhat 
smaller than the present instrument , an aperture of 
seven inches and a focal length of eight feet are pro- 
posed, also a motor-driven mueiometei for recording 
tiansits The roof will be in the form of two semi- 
cylinders, with axes running east and west, and sliding 
apart so as to give a wide central aperture The de- 
sign 1s to give fiee circulation of air, and avoid ab- 
normal refraction , with this aim the transit-room will 
be put at some distance from other buildings It is 
recognised that the opening in the roof of the present 
instrument 1s too narrow, and that the shutters, when 
open, impede the free circulation of ar The colli- 
mators of the new instrument will be outside the main 
building 

More than eleven thousand transits and circle- 
readings were obtained with the transit-circle during 
the year, the sun being observed on 131 days and the 
moon on 79 The report gives the errors of the sun 
m longitude since 1901, when Newcomb’s tables were 
introduced, the error gradually rose from zero to 
1 65” ın 1922 (observed greater than tabular), since 
then ıt has remaimed nearly stationary ‘The errors 
of Brown's tables of the moon have steadily diminished 
from 7 1” 1n. 1922 (observed greater than tabular) to 
5 2" 1n. 1930 

The observations for the catalogue of 10,800 stars 
between N Decl 32? and 64° were completed last 
December The new catalogue will cover the regions 
0° to 24°, and 64? to the pole The Astronomer Royal 
notes that this will probably be the last considerable 
undertaking with the present transit-circle It 1s now 
considered unnecessary to observe stars fainter than 
magnitude 7 5 or 8 on the meridian , fainter stars aie 
observed photographically on plates of large area, on 
the plan initiated by Prof Schlesinger 

The 28-inch equatorial was used for observing 258 
double stars, 52 of which were less than 3” apart An 
electric motor has been installed for rotating the dome , 
this enables one observer to work the instrument 
without assistance The determunation of stellar 
parallaxes with the 26-inch iefractor has been con- 
tinued, 1140 good plates were secured during the 
year, and 950 plates were measured, leading to the 
determination of 34 new parallaxes Durmg Novem- 
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ber, December, and January 110 plates of Eros were 
obtained on 19 nights 

With the 30-inch reflector the determination of the 
colour temperature of stars has been continued A 
Kodak standard acetylene burnei (colour: temperature 
2360? K) 1s now used as standard instead of a carbon 
arc, a colour filter 1s inserted in the beam from the 
burner Each plate contains images of a high star, 
of two low stars for determination of atmospheric 
absorption, and of the burne: The results indicate 
13,000? to 14,000? for the temperature of a star of 
type Ao When the new 36-inch reflector 1s ready 
15 will be used for this work As the 30-inch ıs on the 
same mounting as the 26-mch, observations of parallax 
and colour temperature cannot at present be made 
simultaneously 

Photographs of the sun were obtaimmed on 260 days , 
the 1ecoid has been completed by plates from the Cape, 
Kodaikanal, and Tortosa  Solai activity has dimin- 
ished considerably, but large spots were seen n October, 
Febiuary, and Maich With the spectiohelioscope 
considerable solar eruptions were obseived on Aug 12 
and Nov 25, the latter gave an outward velocity of 
450 km [sec , which 1s neat the parabolic value 

The following are the mean magnetic elements ob- 
tained at Abinge: in 1930 Decl 12° 246’ W, 
Hor foice 018542, Vert force 042924, Dip 
66° 38 2’ The decl 1s diminishing at the rate of 113’ 
annually, so that ıt should vanish a little before the 
end of the century Magnetic observations aie occa- 
sionally made at Greenwich in the early morning, when 
electiic trains are not 1unning , these will be continued, 
as there ıs an unexpectedly large range ın the deter- 
minations of decl as compared with the Abinge1 ones 

The following weather records iefei to the year 
ended on April 30, 1931 temperature 50 0°, being 
0 5? above the average , highest 92 2? on Aug 28 and 
29, lowest 210? on Mar 10 There were 55 days 
when temperatures of 32 0? o1 lowe: were recorded , 
the mean daily movement of air was 289 miles, being 
5 miles above the average, the greatest value was 
713 milesonJan 17 There were 1320 hours of bright 
sunshine, or 29 6 per cent of the possibleamount The 
rainfall was 27 941nches, which 1s 3 70 inches above the 
average , on June 18, 2 66 inches fell ın 2 hours 

Time determinations are now made with a small 
reveisible transit instrument fitted with a travelling 
micrometer , two Shortt clocks (No 3 and No 11) 
are used as standards of sidereal time , the progiessive 
increase of losing rate of No 11 stall continues The 
mean time signals are controlled by Shortt No 16 
Wireless signals from Paris, Nauen, Annapolis, an 
Bordeaux are registered automatically , they all 
in being apparently late on Greenwich, the amc quu 
being 0 016 sec , 0 044 sec , 0 039 sec , and 0 033 scc" 
respectively The Annapolis one 1s corrected for 
tame-lag The difference 1s unquestionably system- 
atic, for out of the 48 monthly means that are 
printed in the 1eport there are only three that are 
earlier than Greenwich 

Several photographs were exhibited of Eros and 
neighbouring stars, these were measured for three 
different purposes The principal research was the 
solar parallax and the mass of the moon , the second 
was the hght-variation, which was plainly visible in 
the series of 1mages on some of the plates The third 
was the determination of mean wave-length of Eros 
and the comparison stars, which was effected by 
placing a grating before the object-glass 

A C D CROMMELIN 
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Messages ın Sensory Nerve Fibres and their Interpretation * 


B* amplifying the electric changes which take place 
in the individual nerve fibres 1t 1s possible to record 
the messages which pass from the sense organs to the 
central nervous system and from the motor nerve cells 
to the muscles It 1s found that a series of brief 
potential changes travel along each nerve fibre the 
changes are of fixed intensity and duration, but their 
frequency varies with the intensity of the excitation 
Each potential change represents a nerve impulse of 
the type made familiar by the classical methods of 
electro-physiclogy Reasons are piven for the belief 
that all nervous communication 18 carried out by such 
impulse messages, and that the impulses, hke the 
electric changes which accompany them, are un- 
affected by variations in the intensity of the stimulus 
The general similarity of motor and sensory messages 
makes 1t probable that the sensory nerve endings and 
the synaptic regions of the central nervous system 
work on & common plan dependmg on the funda- 
mental properties of excitable cells 
The sensory messages which have been most 
thoroughly mvestigated are those produced by the 
muscle spindles ‘Those from the skin receptors are 
less easy to analyse but are of greater terest to the 
physiology of sensation At present the most definite 
results have been obtained from the frog ‘The frog’s 


* Abstract of the Crooman Lecture delivered before the Royal Socety 
on June 4 by Prof E D Adrian, ERS 


skin conzams receptors which respond to hght con- 
tact with a brief discharge of impulses travelling in 
nerve fibres which conduct rapidly A vibrating 
stimulus gives a series of impulses with the same 
frequency as that of the stimulus, but discharges of 
high frequency and long duration from these receptors 
do not give rise to pam Stimuli which would be 
likely to cause continued pain give rise to impulses 
of small action potential travelling ın fibres which 
conduct very slowly (about 1 metre a second) 

In the mammal, as 1n the frog, light touch produces 
a brief discharge of 1mpulses of large potential con- 
ducted rapidly, and firm pressure pives a continued 
diseharge Impulses of smaller potential conducted 
at slower 1ates are produced by movement of the skin, 
and persistent discharges often arise from exposed 
tissues At present 16 appears that some of these 1m- 
pulses are caused by stimuli which would not neces- 
sarily be painful 

A comparison of these results with those of Gasser 
and Erlanger and of Piéron shows that the nerve fibies 
responsible for pain are not all of the same type, 
though they are all of smaller diameter than the 
tactile fibres It ıs suggested that the rate of reaction 
and amount of convergence in the sensoiy pathways 
aie important factors ın determining the intensity of 
sensation, since this must depend on a summation of 
the effects of discontinuous mmpulses 


Fisheries Research at Hull 


PHE Department of Zoology m the Umiversity 
College of Hull has recently been expanded into 
that of Zoology and Oceanogiaphy From ıts first 
establishment ıt has been intended. that there should 
be co-operation between the Department of Zoology 
and the fishmg industry The Humber ports form 
the largest fishing centie in the world The Council 
of the College has now decided to put into operation 
a scheme of fishery research which 1s to be organised 
by Prof A C Haidy A new section will be added 
to the accommodation of the department and three 
research biologists will be appointed The capital 
expenditure will be borne by the College, but the 
greater part of the maintenance charges will be met 
by a grant fiom H M Treasury, which has been made 
on the recommendation of the Development Com- 
missioners A grant towards the cost has also been 
made by the Fishmongers’ Company, and ıt 1s hoped 
that contributions will be made by the fishing dustry 
itself Thescheme of research, which will be carned out 
in co-operation with the Ministry of Agriculture and 
heries and the Fishery Board for Scotland, and will 
-ordinated with the researches of the International 
l for the Exploration of the Sea, concerns the 
tion of the North Sea plankton ın relation to 
ments of fish, particularly the herring 
policy of the department to carry out this 
ot from a single research ship, but from 
sels and other commercial ships which are 
carry specially designed self-recording 
s for plankton and other measurements 
d that there are certain important prob- 
cted with our knowledge of the sea and lis 
onditions which cannot be solved by using 
ch ship to eruise over the area concerned, 
owledge of the weather cannot be obtained 
one meteorological station moving about 
o place It 1s proposed to chart ın broad 
monthly movements of the North Sea 
y the simultaneous use of continuous 
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plankton recordeis on a number of scheduled steam- 
ship routes across the North Sea, and to corelate the 
distribution of the plankton with the concentration 
of fish as reported by the industry The heirmg 
shoals do not always turn up where they ale expected , 
they move their ground from time to time, usually 
the fishermen can find them, but sometimes they 
cannot, at any rate in sufficient numbers to make a 
successful season When, over a period of five years, a 
knowledgehas been gained of the changing distribution 
of herring food and patches of such organisms as 
Pheocystts and  Rhazosolenwa, which the herring 
apparently avoid, 16 ıs hoped that ıt may be possible 
to make forecasts as to the position of the shoals of 
herring From this work a wider field of investigations 
should be opened up, including a study of the possible 
causes underlying the fluctuations in the stocks of 
different fish 

A new continuous plankton recorder suitable for 
use on commercial ships has been designed, 1t 1s an 
improvement on, and a smaller pattern than, the 
original machine which was first used on the 1925-27 
Discovery Expedition and was deseribed in NATURE 
of Oct. 30, 1926 It 1s towed lıke a paravane behind 
a ship and continually samples the plankton m the 
water traversed The plankton 1s collected on a long 
banding of fine silk netting which winds into a preserva- 
tion chamber It1s worked from the water by a pro- 
peller, the adjustable blades of which allow each of a 
series of numbered divisions on the moving silk to 
represent a mıle or more ofsea The rolls obtained are 
kept for examination on a special microscope substage 

A number of simpler instruments, obtaining a single 
sample of the plankton fo1 correlation with the catch of 
herrings, will be used by herring drifters when engaged 
in fishing 

In addition to the research programme, a one-year 
course In oceanography with particular reference to 
fishery problems 1s being arranged for post-graduate 
students : 
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CAMBRIDGE —The Adams prize (value about £240), 
which is awarded eveiy two yeais foi an essay on some 
bianch of pure mathematics, astionomy, or othei 
branch of natuial philosophy, has been awarded to 
Mi A'S Bearcovitch, fellow of Trinity College The 
subject given out foi the period 1929—30 was “ The 
Theory of Almost Peuodie Functions” 

The Appointments Committee of the Faculty of 
Physics and Chemistry has reappointed Di F C 
Philips, of Corpus Christi College, University demon- 
st1atoi m mineralogy 

The Vice-Chancellor gives notice that the piofesso1- 
ship of mmeralogy and petrology has been established, 
and that a meeting of the electors will be held on 
June 24 The professorship 1s governed by Statute D 
and by the regulations which were approved by Grace 
on Apu 24, 1931 The stipend of the professor 1s 
£1200 a year, or, 1f he holds a fellowship with dividend, 
£1000 a yea: 

Candidates are requested to communicate with the 
Vice-Chancellor on or before Friday, June 19 No 
testimonials o1 references need be sent Ifa candidate 
desires to submit any, they should not exceed fou in 
all, and 1n the case of testimonials, ten copies of each 
should be sent to the Vice-Chancellor not late: than 
June 19 


Lonpon —The Court of the University has ap- 
pomted Mr Charles Holden, senior partner of the firm 
of Messrs Adams, Holden and Pearson, of 9 Knights- 
bridge, S W , to be the architect of the new buildings 
which the University proposes to erect on its site in 
Bloomsbury, on the north side of the British Museum 
Mr Holden’s task will be a large one When buildmg 
operations begin, the site will be an island one of more 
than ten acres, bounded on the south by Montague 
Place, on the west by Malet Street, on the east by 
Russell Square and Woburn Square, and on the north 
by Gordon Square and Byng Place Among the first 
buildmgs to be erected will be the Administrative 
Offices, the University Hall, and the University 
Library, premises for the Officers’ Traming Corps, and 
buildings for the Institute of Historical Research and 
the Courtauld Institute of Art To these will in all 
piobability be added the London Day Trammg Col- 
lege, and the Court's programme provisionally includes 
accommodation for Birkbeck College, the School of 
Onental Studies, and the University Students’ Union 
Space will also be reserved for other purposes, among 
which residential accommodation for students, a 
faculty club and residential chambers for staff will be 
considered This building programme will of neces- 
sity have to be undertaken m stages, and will take 
many years to complete, but, with the view of ensur- 
ing that, when the work 1s ended, all the buildings will 
form part of a dignified and harmonious scheme, Mr 
Holden 1s bemg asked to prepare at once a design for 
the whole of the site 

The following doctorates have been awarded D Sc 
Degree mn Physics to K R Rao (Imperial College— 
Royal College of Science) for a thesis entitled “ Analysis 
of the Line Spectra of certain Elements of the Third, 
Fourth, and Fifth Groups" (Proc Phys Soc ,Proc Roy 
Soc, and NATURE, 1929) DSc Degree wn Zoology to 
N A Mackintosh (Imperial College—Royal College of 
Science) for a thesis entitled "Southern Blue and 
Fin Whales” (Camb Univ Press, 1929) DSc 
(Economacs) Degree to D Mitrany (London School of 
Economics) for a thesis entitled “The Land and the 
Peasant ın Rumama’’ (Oxford Univ Press, 1930) 
D Sc Degree ın Mathematics to G F J Temple for 
six published papers on '*' The Quantum Theory of the 
Spinning Electron" 
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MANCHESTER —The Manchester City Council is 
again offering a number of scholarships tenable in the 
Faculty of Technology of the University Successful 
candidates are required. to follow a full-time course 
leading to the degree of bachelor: of technical science 
in the College of Technology, and matiieulation or its 
equivalent is an essential qualification For students 
who have been engaged im industiy, and who have 
attended pait-time day or evening classes, the 
scholarships are of the value of £100 per annum, while 
for students leaving secondary or central schools the 
value ıs £60 Both classes of scholarships are tenable 
for three years 





THE Science Scholarships Committee of the Royal 
Commission foi the Exhibition of 1851 has made 
the following appomtments to Senior Studentships 
for 1931 Ernest C Childs, for research m physics 
(London), PhilypS H Henry, for 1eseaich in physical 
chemistry (Cambridge), H S W Massey, foi 1esearch 
in physics (Cambridge), Bnan H C Matthews, fo1 
reseaich in physiology (Cambridge), William V D 
Hodge, for research in mathematics (Bristol), and 
Alexander R Todd, for research ın organic chemist1iy 
(Glasgow) 


Birthdays and Research Centres. 


June 12, 1851 —Sir OLIVER Lopes, F RS, late Pun- 
cipal of the Univeisity of Birmingham and fo1- 
merly professor of physics in Univeisity College, 
Liverpool 


The subject which chiefly interests me 1s a verifica- 
tion of the theory that requires a flow of ether along 
magnetic lines of fo1ce, thereby-presumably affecting 
the velocity of hght in a magnetic field The effect to 
be observed 1s, I reckon, extremely small, and would 
require a Fizeau interferometer with a long path in an 
exceptionally intense field , though the field need only 
last for such fraction of a second as would enable inter- 
ference bands to be photographed My own exper- 
ments of 1897 were on right lines, but then. power was 
quite insufficient To get a result, a combination of 
the optical skill of the late Prof A A Michelson with 
the intense magnetic fields produced by the genius of 
Dr Kapitza would seem to be necessary, and perhaps 
also engineering and financial aid such as thie late Sir 
Charles Parsons at one time contemplated A positive 
result, 1f ıt could be attained, would be of the greatest 
interest and would bieak the prevailing monotony of 
negative results yielded by all recent attempts at bring- 
ing the ether to book and restoring ıt to 1ts inevitable 
place in the scheme of Nature 


June 14, 1857 —Prof J E Marr, FRS, fellow 
of St John’s College and lately Woodwar^ 
professor of geology in the University of 
bridge 


More attention might usefully be given te 
posits containing human relies, particularly 
geological point of view Thisis bemg done 
more is required , for, though the task of . 
time-sequences and then correlating beds 
areas has been carried some way, that of rı 
physiographies of various areas in the diffe 
1s still ın 1ts infancy 

When this important work has been 
systematically and in detail, 1t will aid mi 
the much greater task of establishing the 
the physical conditions under which de 
formed, epoch after epoch, during the ge 
—a work which has not, during recent ye 
the attention 1t requires 
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June 14, 1877 —Prof R WmvrLAW.-GRAY, F RS, 
professor of chemistry in the University of Leeds. 


At the present time, I am much interested in de- 
veloping a buoyancy microbalance of the Aston type 
so that 1t can be used for comparing the densities of 
gases to a high degree of accuracy even at low press- 
ares This method eliminates many sources of error 
mherent ın the classical methods, and ıt 1s hoped to 
obtam with its help rebable values for the chemical 
atomic weights of a number of elements 

At the moment we are mterested in the atomic 
weight of carbon, which on account of the presence 
of the isotope C must be slightly greater than the 
mass spectrograph value of 12 003 Data of sufficient 
accuracy from several gases should enable an estimate 
of the proportions of the two isotopes to be made 

Other researches, ın which I am interested and which 
are bemg carried on by colleagues and collaborators 
in my section of the Department of Chemistry here, 
melude investigations on sohd phase reactions, the 
electrical character of smokes, the nature of the sus- 
pended impurities ın air, and the vapour pressures of 
shghtly volatile solids 


June 15,1851 —Dr E H GRIFFITHS, FES , formerly 
general treasurer of the British Association, and 
president m 1906 of Section A (Mathematics and 
Physics) and m 1913 of Section L (Educational 
Science) 


I regret to state that I am not engaged m any 
scientific work at the present time For many months 
T have been suffering acutely from aathritis, so much 
so that I am unable to write 

For several years past, I had proposed an investiga- 
tion into the specific heat of gases at high tempera- 
tures As it 1s now unpossible for me to undertake 
such an inquiry, I hope that some younger and more 
able man will attack this difficult subject 


June 18, 1858 —Prof A R FORSYTH, ERS , emeritus 
professor of mathematics in the Imperial College 
of Science and Technology 

In differential geometiy, the expression 
ds? = Edp? +2 Fdpdg + Gdq’, 

whee E, F, G are functions of parameters p and g, 

represents the geneial aro on any surface m flat triple 

space, subject to three known conditions involving 
the coefficients m the associated quadratic differential 
form for the curvature of a superficial geodesic An 
are on any surface, m any domain whether flat or 
curved, 1s represented by the same formal expression 

It 1s important to obtain the conditions which must be 

satisfied in order that the represented surface may 

exist either (1), ın à given curved triple space, itself 
existing in a flat space of four dimensions, or (11), ma 
fle, space of four, but not fewer than four, dimensions 


june 19, 1897 —Mr C N HissEELWOOD, ERS, 
fellow of Trinity College and lecturer in chemistry 
in the University of Oxford 


Investigations now 1n progress are connected with 
the mechamism of chemical changes in gases, with 
surface catalysis, and with the relation between 
reactions 1n the gaseous state and the corresponding 
changes ın solution Among gas reactions, oxidation 
processes are being specially studied at the moment, 
particularly with reference to the theory of ‘ chains’ , 
and the nature of the cuzous explosion phenomena 
encountered in such systems as hydrogen-oxygen 
mixturesis being examined The mfluence of negative 
catalysts and of surfaces on. these effects 1s gradually 
yielding information Some of the earher work on 
reactions depending on. sumple molecular collisions 18 
being extended m the hight of more recent knowledge 
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Societies and Academies. 
LONDON 


Physical Society, Apul 17 —E G Richardson 
Edge tones Tf a fluid leaves an orifice as & jeb and 
stnies an edge, two vortex streets are formed on 
each side of the wake and mamtain the jet 1n pendula- 
tion at a definite frequency The tones so produced 
are examined from theoretical and expermental 


pomts of view, and relations eonneetmg the fre- 


quency with (a) velocity, (b) distance from orifice to 
edge, (c) width of orifice, (d) form of the orifice, are 
tested All the features of the phenomena can be 
explained ın terms of the hydrodynamics of a viscous 
fud, without eompressibihty being postulated im 
addition 


Geological Society, May 6—C A Matley The 
geology of the country around Mynydd Rhiw and 
Sam, South-Western Lleyn (Carnarvonshire) The 


region deserrbed ineludes a ridge of gh ground which 
attains a height of 994 feet on Mynydd Rhiw Much 
of the lower ground is covered by glacial drift The 
sedimentary rocks are of Aremg and Lower Llanvirn 
age, and range from the Extensus Zone to a high part 
of the Bifidus Zone ‘The local base of the Arenig 1s 
found at only one small exposure, and there ıt jests 
on the mica-schists (Penmynydd Zone) of the Mona 
eomplex In the Hirundo Zone, and extending into 
the Exfidus Zone, 1s the Rhiw voleanic group, m which 
four lava-flows have been found, as well as rhyohtic 
ashes and ashy sediments Intrusive rocks a1e abun- 
dant, and range m composition from acidic to ultra- 
basic, they are linked genetically by their common 
nehness m soda, and can be considered, with the 
voleanie rocks, as varied members of one spilitic suite 
They include the Sarn granite, numerous albite- 
dolerite sills, and the coarser-gramed intru&xons of 
pierite. proterobase, and hornblende-doleiite which 
are found only at the top of the sequence These 
mtrusions are discussed, and the possibility considered 
that they may be a single sill or laccolith broken 
and displaced by faulting-——E_ Greenly and P G H 
Boswell An Ordovician grit from Anglesey, with its 
bearings upon paleogeography, and upon the tectonics 
of the Mona complex The grits at the base of the 
Arenig beds at Berw, near Holland Arms, aie excep- 
tionally rich in heavy minerals Garnet, sphene, and 
epidote are abundant, as are ilmenite, biotite, and 
white mica The felspars are orthoclase, albite, and 
ohoclase There are also small pebbles of Penmynydd 
Zone muica-schist, Gwna green-schist, and many of 
granitoid acid gneiss The evidence both of minerals 
and rock-fragments points to the acid gneisses as the 
prmerpal source, with contributions from the Gwna 
beds and the acid members of the Penmynydd Zone 
The evidence furnishes unexpected confirmation of a 
tentative hypothesis, already put forwat d, that the 
gneiss of Holland Arms, instead of having been brought 
up from below, has been brought down from above, on 
an mtold of the Newborough slide, from the inverted. 
upper: hmb of the Bodorgan recumbent fold 


CAMBRIDGE 


Philosophical Society, May 18 —J D M'Gee The 
charges of recoil atoms in relation to surface conditions 
The charge carned by «-ray recoil atoms of 13adium D 
escaping from a source of radium C ıs one positive unib 
when the source 1s deposited on a clean nickel or 
platinum surface The direct method of collectung a 
beam of particles from a source 1m & Faraday cylinder 
and comparing the charges received by it, when the 
recoil atoms and a-rays were successively elimmated 
from the beam, was used ‘The charge cairied by @ 


é 


914 


recoil atom ean then be compared with that carried by 
an «-particle ‘The charge carned by a recoil atom 1s 
influenced by the work-function of the surface from 
which ıt escapes The cause of earlier confhotmg 
results has been traced to the presence of high energy 
ions —] E I Cairns Conduction along thin metallic 
films  Expeiiments on the electrical conductivity of 
thin films of cadmium and nickel showed good agree- 
ment with the theory of Ehrenberg and Honl, if 1t be 
assumed that for very thin films aggregation of the 
metal into small crystals with intervening gaps 
occurred The ageing of cadmium is anomalous and 
can only be attmbuted to internal rearrangement 
among the crystal aggregates forming the film Nickel, 
however, shows regular behaviour, and ın every case 
after deposition 1ts conductivity decreased, usually 
reaching a steady value in 4-5 minutes Composite 
films consisting of a low work-function metal upon a 
higher one gave interesting results —N Feather 
Concerning the success of the absorption method of 
mvestigating the high velocity limit of continuous 
B-ray spectra Simple absorption measurements, 
interpreted on the basis of the range-energy relation 
for homogeneous particles, lead to satisfactory esti- 
mates of the maximum energies represented in the 
continuous spectra of many f-ray bodies Calcula- 
tions show that this empinical result follows from the 
known form of the absorption curve for homogeneous 
particles, the known relation between extrapolated 
range and energy for such particles, and the most 
general considerations regarding the characteristics of 
measuring instruments usually employed —P 5 H 
Henry The specific heats of diatomic gases <A short 
summary 1$ given of the theory of the specific heats of 
diatomic gases on classical and on quantum mechanics 
This 18 followed by a description of a flow method of 
measuring specific heats due to P M S Blackett, and 
some results obtained with ıt for air, nitrogen, oxygen, 
and methane between 20°C and 350°C are shown 
These disagree markedly with the results of sound 
velocity measurements, and are m closer, though not 
exact, accord with theory —E L C White Amethod 
of contmuous observation of the equivalent height 
of the Kennelly-Heaviside layer — Wireless ‘ echoes’ 
from the Heaviside layer are observed in the form of a 
stationary pattern on a cathode ray oscillograph 
screen, from which the height of the layer at any 
instant 1s seen at a glance 


EDINBURGH 

Royal Society, May 4 —L R Cox A contribution 
to the mollusean fauna of the Laki and Basal Khirthar 
groups of the Indian Eocene The paper describes 
the molluscan fossils collected by Lieut-Col L M 
Davies from the Laki group (Lower Eocene) and 
lowest beds of the Khirthar group (Middle Eocene) of 
several districts m north-western India, supplemented 
by material from other collections in the British 
Museum ‘The work of d’Archiac and Haime (1854) on. 
mollusca from these beds ıs also revised Forty-five 
gastropod and 54 lamellibranch species, mamly from 
the Laki group, are described, 16 gastropods and 7 
lamelhbranehs being new to science Few species 
range up from the underlying Ranikot group, but 
this may be due partly to a change in facies The 
difference between the faunas of the Laki and Khirthar 
groups is Jess pronounced, many species occurring 1n 
both series ‘Thirty-five of the gastropods and 28 of 
the lamellibranchs described are known only from 
India, and the gastropods include certain genera not 
known from other countries , one genus 1s described as 
new Several of the species recorded occur also in 
southern Europe, and one or two as far afield as 
Jamaica , afew very widespread forms occur also in 
northern Europe The affinity of the fauna with that 
of the Eocene of Egypt and, mo1e especially, of Somalı- 
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land 1s closer than with that of Europe —H Boschma 
On the identity of Sacculina tisangularis and Sacculina 
wnflata Specimens of Sacculina ti angularis (Anderson, 
1862) on Cancer pagurus from the Firth of Forth 
were examined, and it 1s concluded that S trrangularis 
is 1dentical with S «nflata (Leuckart 1859) on Hyas 
coarctatus The valid name of the species 1s therefore 
S inflata This species differs from S carecem by con- 
stant specific characters —S Wiliams An analysis 
of the vegetative organs of Selaginella grandis Moore, 
together with some observations on abnormalities 
and experimental iesulis The plant of S grandis 
consists of a dichotomously branched shoot showing 
a basal decumbent portion bearmg rhizophores, an 
erect dichopodial axis, and a distal fan-shaped region 
with middle-shoots The apex of the stem possesses 
two four-sided initial cells Branching is dichotomous 
and at each branchmg an angle-meristem 1s formed 
The latter gives rise to rhizophores at the basal 
branchings and to middle-shoots at distal branchings 
Roots arise endogenously ım the tips of the rhizophores 
The root apex has three initials a calyptrogen, der- 
matogen, and a common initial for plerome and 
periblem Abnormal developments of the muddle- 
shoot and proliferations of vegetative and cone apices 
occur, and it 1s also possible to obtain such deviations 
from the normal by experimental methods: ‘The 
general morphology of the plant is discussed and ıt 
is concluded that the rhizophore is an organ su? 
generis, different in nature —L M Milne-Thomson 
Operational solution of the homogeneous linear equa- 
tion of finite differences by generahsed contmued 
fractions Given a homogeneous linear finite differ- 
ence equation of the second order, a continued frac- 
tion, constructed from the coefficients, can be made 
to yield a solution of the equation in terms of the 
mitia] values of the dependent variable By associat- 
ing a suitable operator with the co-ordmates of a 
pomt m space of m dimensions, the notion of con- 
tinued fractions 1s generalised to this space and an 
operational solution of the linear difference equation 
of the mth order is obtamed —Dr A C Aitken 
Further numerical studies in algebraic equations and 
matrices The paper follows up a similar papel of 
five years earlier, srmplifymg the former methods by 
using the dual properties of symmetric functions, and 
proposing now to evaluate all the roots of an equation 
by subjecting the coefficients to a uniform repeated 
process of cross-multipheation and division ‘The 
process 1s a special case of the method of finding the 
latent roots of a matrix by raising the matrix to high 
powers The numerical work suggests a theorem in 
matrices which 1s demonstrated, namely, that the 
rational canonical form of a matrix can be transformed 
at once into the classical irrational canonical form, 
the transforming matrix bemg of alternant type — 
D Meksyn Electromagnetic phenomena 1n a uni 
gravitational field The radiation of an electron 
moving freely in a uniform gravitational field is 
evaluated ‘The electromagnetic equations can be 
rigorously solved for this case The result obtained 
is Larmor's value for the rate of radiation The cal- 
culation is based on Poynting’s theorem and the 
geodesic propagation of light The result obtained 
shows that the prinerple of equivalence can be applied 
to the evaluation of radiation, if allowance 1s made 
for the quantum properties of hght 


DUBLIN 
Royal Irish Academy, April 27 —J K Charlesworth 
A tentative reconstruction of the successive margins 
of the quaternary ice-sheets m the region of the 
North Sea The outer limit of the British drift 1s 
composite Durmg the Saale-upper older drift period 
the 1ce margin over the North Sea was cusp-shaped 
During the period of the newer drift of Britain— 
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Brandenburg or Warthe stage of north-west Europe 
—when the edge of the Scandinavian ice lay off the 
west coast of Norway, the British 1ce formed an ın- 
dependent piedmont mass over the western half of the 
North Sea —A Muskett, E N Carrothers, and Hugh 
Cairns — Contiibutions to the fungus flora of Ulster 
A report of work carned out from 1923 to 1931, records 
312 species and 9 varieties new to Ulster, thus biing- 
ing the total up to 916, besides adding 78 species 
and one variety to the Irish flora Short notes are 
included fo1 each species, giving details of place and 
date for each record —K G Emeleus and Olive Hall 

The spectrum of the cathode glow m mtrogen and 
other gases The arc spectrum of nitrogen (N I) 
appears strongly in the light of the cathode glow of 
a low voltage de glow discharge, in spite of the fact 
that ib 1s otherwise somewhat difficult to excite An 
explanation of this 1s offered, based upon Kallmann 
and Rosen’s work on interchange of charge between 
slow positive 10ns and neutral particles, which also 
accounts for the cathode glow spectrum m a number 
of other polyatomic gases and mixtures, but fails to 
explain adequately the thickness of the cathode glow 
The bright flecks which form at points where a dis- 
charge stiikes to the rear of the cathode have been 
shown to be local plasma type dischaa ges 


Royal Dublin Society, April 28 —W R G Atkins 
Some experiments on the accuracy obtainable with 
gas-filled photoelectric cells Even usmgN R Camp- 
bell’s method of postglow discharge measurements 
the results obtamed with a thick-film cæsium cell 
were unreliable at high voltages, though ieasonably 
accurate fo. low illumination at 12 volts anode 
potential without glow discharge With a GEC 
potassium cell the sensitivity afterglow discharge de- 
creases at fast by 2-3 per cent per minute Measure- 
ments made immediately after the discharge agreed 
to within 2 per cent with current about 5 ua, anode 
potential 59 volts, agreement was not quite so good 
at 166 volts —P A Linehan and S P Mercer A 
method of distinguishing certain strains of New Zea- 
land perennial rye-grass (Lohwm perenne L) by 
examination of seedlings under screened ultra-violet 
hght Seedimgs of the valuable Hawke’s Bay district 
New Zealand perennial rye-grass may be distinguished 
from the inferior strains from other districts by grow- 
ing them on white filter paper and exammmg under 
screened ultra-violet hght Only a very small per- 
centage of the Hawke’s Bay seedlings render the 
paper fluorescent, whereas a large percentage of seed- 
lings of other varieties do so 


CRACOW 
Polish Academy of Science and Letters, Jan 5 — 
Mile M Kaczyńska Retarded luminescence in 
caibon dioxide The time durmg which the light per- 
sists m the observation tube may reach 8 sec this 
kıme diminishes as the pressure of the gas ın the tube 
«nceieases —A Skapski The charcoal adsorption of a 
weak electiolyte in saline solutions —E Kurzyniec 
Study of the system calemm-bismuth From the 
thermal analysis of calerum bismuth alloys 1t 18 con- 
:uded that the system contams two components, 
7agBi, and CaBi —K Dziewonski and L Stern- 
bach Researches on the ketones, acetyl derivatives 
X the bromonaphthalenes — W Swietoslawsk:, A 
Piltz, and F Kraczkiewicz Methods of synthesis of 
sulphonic derivatives of naphthoqumonechlorimines — 
‘4 Elkner Researches on the basophil conjunctive 
issue 1n the human larynx —F Rogoziüski  Experr- 
nental rickets Comparison of some diets produemg 
ickets —L | Sitowski and St Runge — Spwoptera 
mc? ostoma in the stomach of an embryo of the horse 
i:borted at seven months 
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Annual Reports on the Progress of Chemistry for 1980 Issued by the 
ChenucalSocisby Vol 27 Pp 389 (London) 10s 6d net 

British Science Guild. The Annual Report ot the Council of Manage 
ment, [930-31 presented at the General Meeting of Members, held at the 
Offices uf the Western Electric Company, Bush House, London, V C 2, 
on Tuesday, 12th May 1931, at 530pm Pp 27 (London) 1° 

Transactions of the Optical Society Vol 31, No 5, 1929-30 Pp 
241 208-+-xvi-+vi1 (London) 10s 

A List ot Official Chemical Appointments | Compiled by direction of 
the Council of the Institute of Chemistry and under the supervision ot 
the Publications Committee Seventh edition, revised and enlarged 
Pp 402 (London Institute of Chemistry ) 

Journal of the Indian Institute of Science Yol 184, Part 15 1 
Biochemistry ot Tan Liquor Fermentation, by P D Dalvi, n Note on 
the Estimation of Tannic and Gallic Acids, by P D Dali Pp 171 195 
(Bangalore ) 1 4 rupees 

The Indian Journal of Veterinary Science and Animal Husbandry 
Yol 1, Part 1, March Pp vu+062+5 plates (Calcutta Government 
of India Central Publication Branch ) 2 rupees, 3s 6d 

The Ross Institute and Hospital for Tropical Diseases, Putney 
Heath, London, S W15 Annual Report and Accounts for 1930 Pp 
$4 (Condon ) 

The Carnegie United Kingdom Trust Seventeenth Annual Report 
(for the Year ending December 31st, 1930) 3pprosed by the Trustees on 
Friday, March 6th, 193L Pp 114-108-.-8 plates (Dunfermline ) 

The Journal of the Institute of Metals Vol 44 Edited by G Shaw 
Scott Pp 11+880+56 plates (London) 3ls 6d net 

Home Office Criminal Statisties, England and Wales, 1929 Statistics 
relating to Crime, Criminal Proceedings and Coroners Investigations 
for the Year 1998 (Cmd 3853) Pp ^saxn4-197 (London HM 
Stationery Office) 3s 6d net 

Journal of the Society for the Preservation of the Fauna of the Empire 
LN Series, Part 13 Pp 56 (Hertford Stephen Austin and Sons, 

td ) 


FonkEraN 


Transactions of the San Diego Society of Natural History Vol 6, No 
19 Report on a Collection of Land Birds iom Sonoia, Mexx o Bj A J 
van Rossem Pp 237 304 Vol 6, No 20 A New Subspecies of the 
Cahfornia Boa, with Notes on the Genus Lichanura By Lawence M 
Klauber Pp 305 318+plate 21 Vol 6, No 21 A Molluscan Species 
new to the recent West Coast Fauna By Don L Frizzell Pp 319 
324+ plate 29 (San Diego, Calif ) 

US Department of Agriculture Miscellaneous Publication No 115 
Information for the Guidance of Field Men and Cooperators of the 
Bureau of Biological Survey engaged in the Control of Injurious Rodents 
and Predatory Animals Prepared under the direction of Paul G 
Redington Pp B Scents ‘technical Bulletin No 2338 Aronteles 
thompsoni Lyle, a Braconid Parasite of the European Corn Borer By 
Arlo M Vance Pp 28 10 cents (Washington, DG Government 
Printing Office 

Mellon Institute of Industrial Research Bibliographic Series, Fourth 
Supplement to Bulletin No 2 A List of the Books, Bulletins, Journal 
Contributions, and Patents by Members of the Mellon Institute of 
Industrial Research during the Calendar Lea: 1030 By Lois Heaton 
Pugsley Pp 10 The Activities of Mellon Institute during 1930-31 
Pp 14 (Pittsburgh, Pa) 

Proceedings of the American Philosophical Society Vol 70, No 1 
Pp 102 (Piuladelphia ) 

US Department of the Interior Geological Survey — Bulletin $20 
Nitrate Depositsjin Southeastern Cahfornia, with Notes on Deposits in 
Southeastern Arizona and Southwestern New Mexico By L F Noble 
Pp v+108+19 plates 45 cents Professional Paper 160 D Geology 
of the Big Snowy Mountains, Montana By Frank Reeves (Shorter 
Contributions to General Geology, 1930) Pp n4-185 149+-plates 35 38 
20 cents Water Supply Paper 637 C Water Power Resources of the 
McKenzie River and tts Tributaries, Oregon By Benjamin E Jones 
and Harold T Stearns (Contributions to the Hydrology of the United 
States, 10380) Pp iv4-91124--plates 29 15 cents Water Supply 
Paper 645 Surface Water Supply of the United States, 1927 Part 5 
Hudson Bay and Upper Mississippi River Basins Pp v4-115 20cents 
(Washington, DC Government Printing Office ) 

Ministry of Agriculture, Egypt ‘Technical and Scientihe Service 
Bulletin No 105 A Study on Sodium Fluo silicate with Special Refer 
ence to its Toxicity to Farm Animals By Rizh Attia Pp u-+388 
(Cairo Government Press) 4PT 


CATALOGUES 


Catalogue of Important Zoological, Botamical and Horticultural 
Works (No 16) Pp 20 (London John H Knowles) 

The Nichel Bulletin Vol 4, No 5, May Pp 125160 (London 
The Mond Nichel Co Ltd) 

A List cf Apparatus for Cable Testing Pp 31 
Ltd 

CT NMTER and Memoirs a Catalogue of Biographical and Autobio- 
graphical Boohs, Letters and Journals, Historical and Criminal Memoirs 
and Famity Histories (Catalogue 537) Pp 36 (London Francis 
Edwards, Ltd ) 

Analytical Reagents, Standards and Tests Third edition, rewritten 
and enlarged Pp 185--xun B T L Monthly Bulletin No 1, May 
Pp 4 Price Tast of Analytical Reagents Pp 7 (London Hopkins 
and Wilhams, Ltd ) 

Catalogue of Lewiss Medical and Scientafic Circulating Library 
Supplement, 1028 1930 Pp 112 (London H K Lewisand Co Ltd) 
2s net(1s net to Subscribers) ! 

A Catalogue of Book Bargains (No 527) Pp 16 (London William 
Glaisher, Ltd ) 
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A Catalogue of Technical and Scientilic Books for Engineers, Chemists, 
Scientists, Architects, Surveyors, etc, and Students in Colleges, Poly 
technics, etc , published by John Wiley and Sons, Inc, of New York 
Pp 167 (London Chapman and Hall, Ltd ) 

Watson's Microscope Record No 23, May Pp 24 (London W 
Watson and Sons, Ltd ) 

High Alumina Blochs of Rotary Cement hiln Limngs Pp 24 
(Chatteris Algernon Lewin Curtis ) 

B D H Preparatious of Ergot (** Ergodex” and Salts of Ergotoxine) 
Pp 10 (London The British Drug Houses, Ltd ) 





Diary of Societies. 


FRIDAY, JuNeE 12 


ROYAL ASTRONOMICAL SOCIETY, at 5—Dr L J Comrie Note on Mi 
Chappell’s Method of Second Difference Integration —Bertha Swirles 
The Absorption Coefficient of a Degenerate Gas —G Castelnuovo De 
Sitter’s Universe and the Motion ot Nebule 

ROYAL SOCIETY or MEDICINE (Ophthalmology Section) (Annual General 
Meeting) at 5 —E Wolff Macular Detachment in Iridocyelitis 

MALACOLOGICAL Society or LONDON (at Linnean Society), at 6 —H H 
Bloomer Note on the Anatomy of Lamellidens margwnal:s Lam and 
L thwaiess Lea —Dr F A Schilder and J R leB Tomlin Ko 
discovery of a Rare Cowry —J R leB Tomlin Notes from the 
Biitish Museum I Dates of Certun Species of Donaa and Mesodesiaa 
—Lt Col A.J Pene (a) On the Embryonic Radula of Subulena, (b) 
Note on Clausilsa thermopyleum Pfr 

ROYAL INSTITUTION OF Great Britain, at 9—Dr C L Woolley 
Latest Excavations at Ur 


SATURDAY, Juxe 13 


BIOCHEMICAL SocIETy (at Marine Biological Station, Plymouth), at 
3 30 —Prof A T Cameron Some Notes on the Rate of Decomposi 
tion of Creatine in Acid and Alkaline Solutions —Dr P Haas and 
Dr T G Hil A Preliminary Note on the Nitrogen and Fat Meta 
bolism of Sea Weeds —R K Callow and C Fischmann The Occur 
rence of Fat-soluble Vitamins in Lampreys —T F Dixon and G F 
Marran The Isolation of a Hydrocarbon from Urme —C R 
Harington and S8 S Randall (a) Isolation of d-3 5 duodotyrosine 
from the Thyroid Gland , (b) Synthesis of thed and (8 4 dihydroxy 

henylalanines —Demonstrations —Dr W R G Atkins Light 

ecording Instrument —Dr C M Yonge Permeability of Chitin — 
A D Ritchie Velocity of Pecten Muscle —L H N Cooper Deter- 
mination of some Chemical Constituents of Seawater —D P Wilson 
Methods of Rearing Larva —G M Spooner Behaviour of Plankton 
Animals —J E Smith Grading of Bottom Deposits —H W Harvey 
Rate of Growth of Diatoma : 


MONDAY, June 15 


Roya Society OF EDINBURGH, at 4 30 —Prof A H R Buller Recent 
Advances in our Knowledge of the Higher Fungi (Address) —J 
Tho nson The Ionising Efficiency of Electronic Impacts in Air (to 
be ready by title only) 

VICTORIA INSTITUTE (at Central Buildings, Westminster), At 4 80 —&ir 
Ambrose Fleming Light (Presidential Address) 

British PsycHoLocicaL Society (Industrial Section) (at Red Lion 
Restaurant, Red Lion Square) at S —D R Wilson The Present 
Trend of Industrial Psychology ın Great Britain 

ROYAL GEOGRAPHICAL Socrery, at 8 80 —Prof O Holtedahl The Work 
of the Norvegia 1n the Antarctic 


TUESDAY, JUNE 16 


ROYAL SOCIETY OF MEDICINE, at 4 30 —Special General Meeting 

ROYAL STATISTICAL Society (at Royal Society of Arts), at 5 15 —Prof 
O M W Sprague Major and Minor Trade Fluctuations 

ROYA! ANTHROPOLOGICAL INSTITUTE, at 8 80 —Miss G Caton Thompson 
Prehistoric Research 1n the Kharga Oasis 


WEDNESDAY, JuNr 17 


Society Or GLASS TrcHNOLOO: (at Sheffield), at 2 

RovanL METroROLOGICAL SOCIETY, at 5 —Prof S Chapman A Theory 
of Upper atmospheric Ozone —C K M Douglas On the Relation 
between Temperature and Pressure 1n the Troposphere 

GEOLOGICAL bociFTY OF LONDON, at 5 30 —Prof O Holtedahl Some 
General Structural Features of the Aretic and Adjacent Regions 
(Lecture) —J A Douglas and W J Arkell The stratigraphical 
Distribution of the Cornbrath II The North-Eastern Area 

FoLx-Lonx SoorETY (at University College), lat 8 —Dr M Gaster Some 
Oriental Folklore and Problems of Dissemination 


THURSDAY, JUNE 18 


Roiarn Socr&ry, at 4 30 —The President and others Discussion on 
Recent Advances 1n the Chemistry of the Vitamins 

LONDON MATHEMATICAL bOCIETY (ab Royal Astronomical Society), at 5 — 
J D Barter Canonic Expressions of p Vectors —F W Bradley 
Concerning the Distribution of Primes Represented by Certain 
Quadratic and Cubic Forms —S Chowle and A Walfisz On a ‘In 
gonometric Sum —T Estermann On the Representations of a 


Number is the Sum of Three or More P10ducts —D E Littlewood * 


On the Classification of Algebras 

ROYAL Socn v OF TROPICAL MEDICINE AND HYGIENLŁ (Annual General 
Meeting) (at 11 Chandos Street, W), at 815 —Dr E Mur The 
Treatment of Leprosy 


FRIDAY, Juste 19 


PHYSICAL Society (at Imperial College of Science and Technology), at 
3 and at 515 —Diseussion on Audition to be opened by Dr C 
Myers —E D Adrian The Microphonic Action of the Cochlea in 
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Relation to Theories of Hearing —Dr R T Beatty — Auditor 
Mechanisms --Dr A W G Ewing High frequency Deafness —D 
E G Richardson The Dynamical Theory of the Ear —Sir Richa 
A S Paget Audition in Relation to Speech, and the Production : 
Speech Sounds by the Human Vocal Apparatus, by Acoustic ( 
Electrical Resonators, and by Musical Instruments —Dr E "Y 
Scripture The Nature of the Vowels —Dr E Meyer The Analys 
of Noises and Musical Sounds —Dr C V Drysdale Acoustic Measu 
ing Instruments — Dr H Bamster The Basis of Sound localisatio: 
—Dr A H Dawis The Measurement of Noise —Dr F Trendelenber 
Objeetive Measurement and Subjective Perception of Sound —Dr | 
Allen The Perception of Intensity of Sound in Normal, Depresse 
and Enhanced States of Aural Sensitivity —G  Waetzmann | Ub 
die Messung der Reiz Schwelle der Horempfindungen mit Resonan 
telephonen —Major W S Tucher The Localisation of Sound Derivi 
from Observations of Intensity —Prof E M von Hornbostel Tl 
Time Theory of Sound localisation A Re statement 

Rovar Society or MEDICINE (Physie2] Medicine Section), at 5 —Specii 
General Meeting 

RovAL SOCIETY or MEDICINE (Obstetrics and Gynecology Section), at 
—Prof F J Biowne The Zondek-Ascheim Reaction in Chorio: 
Epithelioma —Dame Louise Mellroy and Dr Gladys Hill Pregnan: 
Complicated with Diabetes 

Roya, Socrrry or MeEpicrnz (Radiology Section), at 8 30 —Speci: 
General Meeting - 

SATURDAY, Jue 20 


NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEER 


at 2 30 
ROYAL Soorzry or MEDICINE (Orthopriedies Section) (at Oxford) 


PUBLIC LECTURES. 
FRIDAY, JUNE 12 


LONDON SCHOOL or HYGIENE AND TRoPIcAL Mrpicine (Public Healt 
Division), at 5 —Sir Thomas Legge Industrial Poisonings 


TUESDAY, JUNE 16 


Lonpon Scuoor or HYGIENE AND TROPICAL MEDICINE (Public Healt 
Division), at 5 —Sir George Buchanan International Hygiene 

INSTITUTE OF PATHOLOGY AND RESEARCH (St Mary's Hospital, W 2), : 
5—Dr B Hart The Causation of Neurotic Disorders 1 


WEDNESDAY, Jvsx 17 


Farapay Soor&rv (at Royal Institution), at 5 30 —Dr R L Mom 
Michael Faraday (Spiers Memorial I ecture) 


FRIDAY, Juvr 19 


LONDON SCHOOL or HYGIENE AND TROPICAL Merpicine (Public Heal 
Division), at 5 —Sir Thomas Legge Industrial Poisonings 


CONFERENCES. 
JUNE 10 TO 13 


SourH EASTERN UNION oF ScreNTIR10 SOCIETIES (at Winchester) 
Friday, June 12 (Geological Section), at 10 30a M —Prof H L Hawhin 
Some Generahsations on the Nature, Deposition, and Palwont 
logical Implications of the Chalk 
At 1145 4M —F H Edmunds The Relation of Soil and Geology 
the Weald 
(Zoological Section), at 1030 A x —J F Marshall The Stereoscoy 
Photomicrographs of Fossil Insects exhibited ın the Congre 
Museum 
Ab1lAw —H Mam Insect Observations Underground 
At 19 —E A Martin The Making of Pearls 
At8Pwx—W P D Stebbing A Motor Tour of 7500 miles from t. 
Transvaal to Western Uganda (Public Lecture) 


Saturday, June 18 (Regional Survey Section), at 11 A M —H J E Peah 
Archeological Surveys 


JUNE 15 To 18 


INTERNATIONAL UNION FOR THE SCITNTIFIC INV ESTI 312108 OF POPULATIC 
PROBLEM» (at Royal Society of Arts) — The first three morning sessio. 
will be devoted to official business, and the afternoon sesasi0ns a) 
the whole of June 18 to reports and papers relating to the work of t] 
Union Commission 1 (Population and Food Supply) reports on t 
first afternoon, Commission 2 (Differential Fertility) on the seco! 
afternoon, and Commission 3 (Vital Statistics of Primitive Races) | 
the third afternoon Papers to be read on these afternoons and tho 
for June 15 include studies on Differential Fertility in Stochhol1 
the Birth rate 1nd Population of the United States, and Vital Aspec 
of a Chinese Family Population during siy hundred years, gener 
pipers on Population Theory and Human Biology, 1nd Experiment 
Work on Mice Populations 


SUMMER MEETINGS. 
JUNE 11 Te 13 


NEWCOMEN BOLIKTY FOR THE STUDY OF THE HISTORY OF ENGINEERING A? 
TECHNOLOG\ (at Shefheld) 


JUNE 17 To 19 


INSTITLTION OF WATER ENGINEERS (at Harrogate) 


Wednesday, June 17 (at Hotel Majestic), at 10 30 Am —H Prescot Hil 
Presidential Address 
E Sherman Chase Modern Aspects of Water Purification 
C M Saville Modern Dam Construction 
cei tee —F W Macaulay The Construction of Modern Wat 
ains 
H A P Hetherington The Sinking of Boringa 
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Progress and Prejudice. 


IR ARTHUR KEITH'S rectorial address on 
“ The Place of Preyudice in Modern Civilisa- 
tion ", delivered on June 6 to the students of the 
University of Aberdeen, bore challenge ın its title 
and in its matter was boldly provocative. He was 
conspicuously courageous in attacking the gravest 
of the world problems of to-day—the future of 
international relations—from the pomt of view of 
the thorough-goimg evolutiomst Drawing on his 
studies of racial evolution from prehistoric times 
onward, he gave 16 as his considered opinion that 
race prejudice has to be given a recognised place 
in modern civilisation He postulated a continu- 
ance of tribal rivalry and competition as an essen- 
tial of progress ın the future 
Sir Arthur’s address teemed with phrases which 
almost charm acquiescence by their terse epigram- 
matic quality ‘ Without competition mankind 
can never progress , the price of progress 1s com- 
petition ", “Race prejudice and national 
antagonism have to be purchased, not with gold, 
but with life " ,-'* Nature keeps her human orchard 
healthy by pruning—war is her pruning hook ” 
The last metaphor was not slow in moving criticism 
A correspondent in the press at once pointed out 
that a pruning hook removes dead and useless 
wood while war does the reverse Arboricultural 
experts may differ as to the exact function of a 
pruning hook the biologist and the demographer 
wil agree as to the function of war ın helping to 
preserve the equilibrium of population, environ- 
ment, and food-supply The anthropologist, too, 
would. be at no loss for examples to show that the 
abolition of tribal war under white administration 
has had an adverse effect 1n removing checks on an 
excessive growth of population, as 1n parts of South 
Africa, or by eliminating the zest of life and open- 
ing the way to racial decay, as ın Melanesia The 
price 1s undoubtedly heavy, and the results of the 
last war make it imperative that we should count 
the cost In so doing, no side of scientific argument 
may be neglected If Sir Arthur Keith’s dicta, 
when torn from their context, seem needlessly 
ruthless, ıt ıs a ruthlessness which is due to the 
facing of facts , for Nature sacrifices the individual 
that the race may survive, and so 1n the long run 
does Society 
No one with any sense of history could have 
believed that the War was “ a war that would end 
war" Yet a generation has grown up since 1918 
of which a considerable section believes that war 
in future will be averted by the growth of public 
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opinion Another section, and that too very con- 
siderable and far from being entirely of the post- 
War generation, looks to mternationalism to act as 
a preventive Not the whole of this latter group 
rests 1ts hope on a sentimental idealism For some 
its end ıs to be attamed through the application of 
scientific principles They would weld the peoples 
of the world into a single tribe But what does 
this imply ^ As Sır Arthur puts it, " To obtain 
universal and perennial peace—the price is the 
racial birthnght that Nature has bestowed on 
them" All peoples, black, yellow, brown, and 
white, must pool their blood In other words, inter- 
marriage and the elimination of the present dis- 
tribution of the peoples of the earth into races 
must produce a world populated by closely related 
hybrids, so closely related, ın fact, that strife, m 
theory, becomes impossible 

Passing over the undoubted fact that members 
of the same family have been known to quarrel, 
we may pomt out that the facts of miscegenation 
in man are at present sufficiently obscure to 
warrant some hesitation at cross- breeding on 
such a colossal scale, especially as knowledge at 
the present moment does go so far as to suggest 
that some crosses, at least, do entail a certain 
amount of degeneration from the higher of two 
standards where there 1s any considerable differ- 
ence between the two But even grantmg that 
future research in such a subject, for example, 
as the distributaon of the blood groups, should 
prove competent to suggest lines upon which cross- 
breeding might be practised on a large scale with- 
out the danger of wholesale deterioration, a long 
time would have to elapse before a scientifically 
directed control would be able to regulate marriage 
as efficiently as racial prejudice has succeeded in 
barring marriages by state legislation in the Umted 
States of America, when one of the would-be con- 
tracting parties can be shown to have a strain of 
colour inherited from even a remote ancestor of 
many generations back 

The colour problem 1s the most momentous of 
all those into which the question of race prejudice 
enters, and 1t 1s no exaggeration to say that the 
future of our civilisation depends upon its successful 
solution Clearly, however, Sir Arthur Keith had 
more directly in view the urgent problem of the 
relations which are to subsist ın the nearer future 
between the nations of western civilisation 

Whatever may be the ideals of the internationally 
minded, ıt 1s 1mpossible to evade the fact that race 
prejudice is deep seated, and that, owing to its 
survival value, ıt has been, and will continue to be, 
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paramount As Sir Arthur phrased it, the pre- 
historic world ın which man’s tribal heart was 
fashioned was organised by Nature for the evolu- 
tion of new and better races of mankmd The 
‘ tribal heart ’ still beats to-day It1s the function- 
mg of the strongest instinct which has been im- 
planted ın man, working through the group of 
which each 1ndividual 1$ a member—the instinct of 
self-preservation 

It would appear that the evolutiomst has but 
cold comfort to offer the apostle of peace who pins 
his faith to the obliteration of race prejudice 
and national antagomsms On an evolutionary 
view of human progress, the attempt to form a 
League of Nations at the present juncture in the 
world’s history 1s a break m an ordered advance 
It departs from the hne of racial evolution and social 
development ahke We must view race not as 
static but dynamic In the conditions of human 
society the minghng of racial types produces endless 
variation. The nation represents a stage in racial 
evolution m which various racial strains—for anthro- 
pologists are agieed that there 1s now no such thing 
as a pure race—are bemg moulded so as to verge 
towards a common type, varying more or less 
widely ın mdividuals, as in England, and closely 
bound by a common language and common msti- 
tutions 

Yet 1t 18 evident that the world 1s becoming 11pe 
for change When we pass 1n review the history 
of humanity ın the light of the teaching of social 
anthropology, ıt becomes manifest that there is 
In social institutions a regular progression and a 
constant movement to extend the feeling of sol- 
darity over an ever increasing range from family to 
kin, from kin to tribe, and so forth, until we come to 
the nation and the Empire Now we are approach- 
ung the battle of the greater units For nearly a 
generation there have been movements in various 
parts of the world to burst the bonds of nationalism 
and to reach out to a greater unity 1n Pan-Turani 
Pan-Moslem leagues, and the hke The Umcs 
Soviet Republics, not content with the bounxsroq 
the old Russian Empire, seeks in time to embrace 
the workers of the world The League of Natjons 
itself ıs symptomatic of this urge, but uf the 
evolutionary view be right, 1t asks too much at 
the present stage of human development If Sir 
Arthur Keith 1s correct m his view of the trend of 
racial evolution, in regarding the English speaking 
peoples as the future custodians of peace, so far 
as they represent an advance ın the evolutionary 


scale, he has the support of science and of sentiment 
alike 
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A Theory of Money 


A Treatise on Money By John Maynard Keynes 
Vol 1 The Pure Theory of Money Pp 
xvu+363 Vol 2 The Appled Theory of 
Money Pp vu +424 (London Macmillan 
and Co, Ltd, 1930) 15s net each vol 


R KEYNES’S “Treatise on Money”, the 
fruit of his study and reflection up to date 
on the part played by currency and credit in con- 
temporary civilisation, 1s the most important work 
on monetary theory published since the War, 
certainly in England and probably throughout the 
world Its two volumes, entitled respectively 
“ The Pure Theory of Money " and “ The Applied 
Theory of Money ", are divided into seven books 
The first book 1s concerned with essential defini- 
tions , the second investigates what the value of 
money really means, and how its fluctuations may 
‘best be measured, the third and fourth books— 
which contain the heart of Mr Keynes’s theory— 
deal with the factors which determine the value of 
money and the dynamics of changing price-levels , 
the fifth and sixth are taken up with a study of 
the statistical and non-statistical data bearing on 
changes ın the quantity of money and its velocity 
of circulation, in the volume of production and 
trade, and ın the rate of mvestment, while the 
seventh and last book contains Mr Keynes’s pro- 
posals for the practical reforms which he would 
hke to see the ultimate monetary authorities of 
the world adopt im order to achieve the objectives 
at which, ın his opinion, monetary policy should 
aim 
To state Mr Keynes’s theory both briefly and 
accurately ıs impossible A technical subject 
demands technical terms whose precise defimtion 
cannot be short But subject to the caveat that 
almost every expression used in the quotation 
which follows requires elaboration, the kernel of 
“— 3 doctrine ıs that “the price-level of output 
^nds on the level of money-imcomes relatively 
bffiorency, on the volume of investment (measured 
cost of production) relatively to saving, and on 
the ‘ bearish’ or ‘ bullish’ sentiment of capitalists 
relatively to the supply of savings deposits in the 
banking system’’ (vol 2, pp 345-6) In this 
statement ıt 1s rmphed by Mr Keynes’s earlier 
chapters (a) that windfall profits or windfall losses 
(themselves highly complex concepts) are excluded 
from money incomes and from savings, (b) that 
investment represents real additions to the capital’ 
stock of the country or countries concerned , and 
(c) that savings deposits are true savings deposits 
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and not merely the funds labelled by banks with 
this name for various extraneous reasons, while 
(d) ‘ bearishness ’ denotes the excess of the public's 
desire to hold liquid claims to cash rather than 
securities which are expected to decline in value 
over the amount of cash available for this purpose 
1n the form of savings deposits, and ‘ bullishness ' 
means the converse 

In at least three respects this new theory of 
money marks a distinct advance over the principal 
alternative theories which have hitherto held 
the field — First, ıt 1s excellent that so eminent an 
economist should have abandoned the arid rigours 
of the unabated quantity theory of money and 
exposed the barrenness of the algebraic identities 
in which that theory is usually formulated In 
the second place, the emphasis placed on the 1m- 
portance of the relationship to the value of money 
between savings and investment on one hand 
and the volume of consumption and investment 
goods produced on the other, opens fertile and 
promising avenues to further investigation Lastly, 
by demonstrating that modern banking plays a 
dual rôle, acting both as the supplier of current cash 
for depositors and as the purveyor of short loans 
mainly for working capital for industrial and trad- 
ing borrowers, the new theory straightens out an 
old confusion and throws into relief an element 
which can and will be utilised 1n the course of time 
to guide and control economic activities much 
more successfully than they are guided and con- 
trolled to-day 

Nevertheless, Mr Keynes’s analysis as a whole 
appears to the present writer to be neither con- 
elusive nor satisfactory, and to him at least it 
seems to break down im several vital places 
For example, Mr Keynes claims to have proved 
that if investment exceeds or falls short of 
savings, profits or losses (in his sense) must re- 
spectively arise ın respect of output as a whole 
At the crucial stage in his proof, however, he 
apparently abandons the analysis and formule he 
has taken pains to establish 1n the preceding pages, 
and tacitly introduces a new set of assumptions 
which either imply a novel (and wholly undeveloped) 
theory as to the relationship between new savings 
and dealings 1n existing securities, or else boil down 
to the doctrine that additional supplies of bank 
money injected into the economic system tend to 
raise prices, and conversely The former alterna- 
tive—a novel theory about savings and securities 
—is too embryonic to be susceptible of c1iticism , 
the latter alternative—the addition or withdrawal 
of bank money—assumes the conclusion in the 
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premises, and is an obvious truism, but one 
which leaves the relationship which he alleges to 
exist between investment, savings, and profits 
(or losses) totally unproved Although the ex- 
position (cf vol 1, chap 10, section (m), and 
particularly p 145) ıs so inordmately obscure 
that ıt 1s practically umpossible to arrive at Mr 
Keynes’s exact meaning, even the most sym- 
pathetic reader cannot escape the uncomfortable 
feeling that one of the corner-stones of the entire 
“ Treatise " 1s insubstantial and the underpinning 
shaky 

Similar defects appear elsewhere, especially in 
Book iv, on the dynamics of the price-level 
Here rigorous demonstration 1s umpossible ın the 
nature of things, and Mr Keynes 1s thrown back 
on the several probabilities of various alternatives 
The argument 1s extremely difficult to follow or 
to assess, but its upshot ıs a description of the 
genesis and development of a credit cycle which 
at best 1s mgemous and plausible but which 
can scarcely claim to be comprehensive or final 
And when Mr Keynes passes from his theoretical 
analysis to his practical conclusions, one feels that 
the reforms he proposes rest on far too uncertain 
an analytical ground-work for them to be acted 
upon without much closer and more careful ex- 
amination by the practical men who would have to 
work them than they have yet received 

One further observation may perhaps be per- 
mitted Here. devoting itself to the analysis of a 
subject vital to the very well-being of modern m- 
dustrial civilisation, and backed, moreover, by a 
pen of superb literary skill and facility, is a mind 
as brilhant, as powerful, and as subtle as any mind 
that has ever been occupied with economic sub- 
jects Yet the result of 1ts labours, prolonged over 
years, 18 inconclusive and in many respects dıs- 
appointing. Why should this be * Can ıt be that 
somehow Mr Keynes, for all his gifts, has just over- 
looked the philosopher’s stone ? Or is 1t that there 
15 no philosopher’s stone at all, that the technique 
of quasi-mathematical analysis breaks down when 
applied to monetary affairs, that m its modern 
monetary studies the Cambridge school of eco- 
nomists, the most distinguished and honoured 
modern representative of which 1s before us, has 
been exploring not a broad highway but a blind 
alley ^ Mathematics, provided ıt is given the 
right abstractions to manipulate, has proved itself 
by results to be the most powerful mstrument of 
thought mankind has yet devised But if the 
mathematical method 1s to succeed, 16 must start 
off with the mght abstractions, and if 1t begins 
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with the wrong ones, then all that emerges is a 
will-o’-the-wisp pseudo-seience such as astrology. 
Can 16 be that modern monetary theory has started 
off with the wrong abstractions? Or are the 
initial abstractions right enough so far as they go 
but too fragile to support the towering fabric of 
theory which has been erected upon them 2 

By far the most mteresting, freshest, and most 
mstructive sections of Mr Keynes’s book are those 
in which he examines the too scanty existing facts 
which throw hght on the actual movements of 
various monetary and non-monetary elements m 
economic life Whatever answer different people 
may return to the questions just asked, there can 
be no doubt at all that what monetary science now 
requires 18 further and more intensive study of the 
facts now available, and, a$ Mr Keynes earnestly 
pleads, more facts supphed by bankers and others 
for economists to study Until the facts which 
are urgently needed have been supplied and ana- 
lysed much more thoroughly than to-day, not even 
Mr Keynes’s genius can reduce the intricacies of 
this theory to the simple and (where possible) 
quantitative propositions which alone the common 
man can understand and utilise 1n the conduct of 
practical affairs JULES MENKEN 


‘Organismal’ Conception of Development. 


The Interpretation of Development and Heredity . a 
Study wn Biological Method By Dr E S Russell. 
Pp v14312 (Oxford Clarendon Press, Lon- 
don Oxford University Press, 1930) 15s net. 


N some branches of biology the relevant data 
can be pieced together without the aid of any 
very comprehensive conception of the structure 
or potentialities of the living organism The study 
of animal development, on the other hand, con- 
stantly provides facts which require, for their inter- 
pretation, a definite conception of broad biological 
principles The developmg embryo has potenti 
ties often only revealed 1n the laboratory, and 
infrequently ıt exhibits, ın a striking manner, 
subordination of parts to the requirements of ps 
organism asa whole To state that the activities, o% 
an organism are something more than an mtegrgjoe 
tion of the activities of all its parts, ıs perhaps “ 
a truism, but in Dr Russell’s pages ıt 1s the cen- 
tral theme of an extremely mteresting and careful 
argument which leads to the estabhshment of the 
organism as the only fundamental and valid unit 
m biology If we accept this conclusion, we reach 
what the author calls the * organismal ’ conception 
of development, which gives us ‘‘ rules of method for 
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the study of living things and their parts without 
implying any mysterious ‘ action of the whole’ on 
those parts" We can “ accept the simple facts of 
observation that the organism acts as a whole and 
that the activities of 1ts parts are subordinated to 
and co-operate in whatever the organism as a whole 
is doing at the moment of observation It 1s from 
this simple and objective point of view that we must 
regard the relation between the organism and its 
cells and energids ” 

The author's position 1s, 1n a sense, impregnable 
All attempts to portray the facts of development 
against a background of physics and chemistry have 
so far failed, whilst the conception of developmental 
organisers has done much to strengthen the attack 
on current materiahsm Dr Russell develops the 
"attack with vision and with vigour He does not 
stand alone We read, with a feeling of security, 
that “ many of the necessary concepts of ‘ organis- 
mal biology ’ are ın use by biologists especially of 
the older and sounder tradition”’, they only re- 
quire freedom from “ any tinge of materialism that 
may cling tothem’’ ‘Those who feel that they are 
old enough and sound enough will read Dr Russell’s 
sentence of death on the ‘ gene ' without a quiver of 
regret, whilst his rejection of the analytical prin- 
ciples which dominate the sciences of physiology 
and biochemistry will be a timely warning to irre- 
sponsible youth All umts, except the organism 
itself, must be swept away 1f we are to retain an 
adequate conception of development Molecules, 
enzymes, genes, chromosomes, cells, and organs all 
play their part and all are legitimate objects of study 
by those who are not primarily interested in the 
most fundamental truths of biology they are no 
more than the individual words of a sentence—the 
real meaning of which hes outside the individual 
components Dr Russell’s argument 1s vigorous 
and -stimulating , ıt is set forth with scholarly 
judgment 

Mest biologists are probably willing to admit that 
some type of 'organismal' outlook provides a 
deeper insight into the problems of development 
than does any other theory , butitis not clear how 
this conviction leads to the discovery of new facts 
Theories are ephemeral, facts remain, and it 1s 
as a working hypothesis that Dr Russell’s con- 
clusions must stand or fall In the meantime, his 
book will stimulate thought and suppress ultra- 
materialistic dogma, and this 1n itself 1s a very real 
contribution to biology 

It 1s not difficult to criticise adversely selected 
passages from a work which not only defines the 
point of view of 1ts author but also of most of the 
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more ernnent biologists of the past Some may 
think that the author's conception of the chomo- 
some theory of inheritance 1s an inadequate repre; 
sentation of the established facts, and ıt may be that 
when Dr Russell 1s most vigorous he 1s least sound 
Others may be unconvinced that the analytical 
method 1s obsolete or unreliable There may even 
be some who will fail to read the first three chapters 
without a yawn ‘Those, however, who are not un- 
duly prejudiced ın favour of materialism will read 
the whole book with pleasure, and congratulate its 
author with more than usual sincerity 
J GRAY 


A History of Elementary Mathematics. 


Geschichte der Elementar-Mathemaik ın systema- 
tascher Darstellung mat besonderer Beruckstchirg- 
ung der Fachworter Von Dr Johannes Tropfke 
Band 1 Rechnen Drtte, verbesserte und 
vermehrte Auflage Pp vu+222 (Berlin und 
Leipziz Walter de Gruyter und Co, 1930) 
12 gold marks 


T is a remarkable testimony to the excellence 
of this work that a third edition should have 
been called for within nine years of the issue of 
the first volume of the second edition (1921) The 
first edition, 1n two volumes, appeared m the years 
1902 and 1903 and contained about eight hundred 
pages ‘The second edition was published in seven 
parts or volumes (1921-24) and ran to nearly 
thirteen hundred pages in all, the mmcrease being 
due to the incorporation of the results of new 
researches into the history of mathematics carried 
out in the meantime ‘The first part of the present 
edition contains 222 pages, as compared with the 
177 pages of the first part of the second edition, 
which again shows that the author has included a 
large amount of fresh material 
The preface to the first edition described the 
plan and intention of the work There were 
previously available three volumes of the monu- 
mental work of Moritz Cantor, the first attempt in 
recent times to concentrate in one book the vast 
material existing in earher histories which had 
become antiquated (Heilbronner, Montucla, Kast- 
ner, Arneth, etc ), and in a multitude of scattered 
articles dealing with separate questions But the 
great scope of Cantor’s undertaking precluded him 
from entermg into great detail, and one effect of 
its publication was to call forth a number of new 
works, some of which helped to fill up gaps, while 
others took the form of histories of separate sub- 
jects, for example, Braunmuhl’s “ History of Trigo- 
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nometry" The strict chronological order followed 
for the most part m Cantor’s work constituted a 
great difficulty ın the way of the reader who wished 
to inform himself on any particular point at short 
notice, since the information had to be laboriously 
gathered together out of a number of different 
chapters ın the book, with the help of the mdex 
For a reference book, therefore, which should 
enable a student to get hght on this or that pomt 
without loss of time, a systematic arrangement 
according to subjects 1s nfimtely preferable, and 
Tropfke’s book 1s written from this pomt of 
view 

The seven parts of the second edition divide the 
subjects thus (1) Calculation (numeral systems, 
whole numbers and fractions, arithmetical opera- 
tions, etc), (2) general arithmetic (including 
algebra, logarithms, theory of numbers), (3) pro- 
portions and equations, (4) plane geometry , 
(b) plane trigonometry, spheric and spherical 
trigonometry , (6) analysis and analytical geo- 
metry , (7) stereometry, with indices to the whole 
work arranged (a) according to names and works, 
(b) according to subjects 

As the editor explains, there 1s no pretension to 
literary style, the account 1s summary, approxi- 
mating to the brevity of a lexicon, the object 1s, 
above all thmgs, to catch the eye and make the 
salient points stand out, asit were References are 
given m the notes to the omginal authorities for 
the statements made, the fullness of these notes 
wil be gathered from the fact that there are 
1343 notes, of various lengths, to 218 pages of 
text in the volume before us They are brought 
up to dates so late as 1929 and 1930 there 
are references to light-years as units of distance, 
to Eddington’s calculation of the diameter of the 
universe, regarded as fimte under the relativity 
theory, to the latest researches mto Babylonman 
and Egyptian mathematics by H  Wieleitner, O 
Neugebauer, T Eric Peet, A B Chace, Kurt Vogel, 
and others, to B Datta’s papers on ancient Indian 
mathematics, and so on 

There are and must be omissions We have not 
so far traced any reference to the ‘ Russian peasant’ 
method of multiplication (by means of duplicating 
and halving only), which 1n effect comes to the same 
thing as the ancient Egyptian method In citing 
other works, the author does not always refer to 
the latest editions But, taken as a whole, the work 
1s an mvaluable, nay, mdispensable, Nachschlage- 
buch , and we look forward with lively interest to 
the appearance of the remaining parts  * 

LH 
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Our Bookshelf. 


Sovet Union Year-Book, 1930 Compiled and 
edited by A A Santalov and Dr Louis Segal 
Pp vin +670 (London George Allen and 
Unwin, Ltd , 1930) 7s 6d net 


THe ‘Soviet Union Year-Book”’, which first 
appeared in 1925 as the “ Commercial Year-Book 
of the Soviet Union ", 1s a bulky and informative 
volume, concerned chiefly, as its origin would sug- 
gest, with matters of commercial interest ‘There 
are sections on the constitutional and political 
organisation of the Union of Socialist Soviet 
Republics and of 1ts constituent republics , on the 
economic organisation and development of the 
Union, including a short notice of the Five-Year 
Plan, and separate sections dealing with agrı- 
culture, mineral resources industry, transport, 
foreign trade, finance and currency, labour, and 
co-operation There is also a legal section, dealing 
only with private law 

Of most interest to readers of NATURE are prob- 
ably the sections dealing with education and with 
health Under the former heading we read that 
there were ın 1928-29, in the U SS R , 109 Workers’ 
Faculties with 60,200 students, and 134 univer- 
sities with 155,300 students One would be grateful 
if subsequent issues of the ‘‘ Year-Book”’ gave more 
information concerning these institutions , there 
is nothing here concerning their organisation, their 
method of recruiting students, their geographical 
distribution, or the subjects studied in them In 
the same section are included the numerous 
scientific mstitutes that have been opened in the 
USSR and where research 1s bemg done in 
problems of applied science likely to assist the ın- 
dustrial development of the country A lst of 
these institutes 1s given and, as a sample of their 
activities, a summary of the work carried out in 
the Chemical Institute Since the summary only 
oceupies a page and a half, our curiosity 1s aroused 
rather than satisfied 

The legal section includes an account of the 
Soviet Union laws on copyright, trade-marks, 
industrial designs, and patents, including the full 
text of the most important decrees and ordinances 
in the matter of patents 

Other interesting features are maps, showing the 
new political and admunistrative divisions atthe 
Union and the progress of electrification , a list 
of the more important periodicals published in 
the Union, meluding several technical and scien- 
tific ones, and a ' Who's Who" of scientific 
workers The value of the “ Year-Book” as a 
work of reference 1s increased by the presence of 
an index 


The Umwerse around Us By Sw James Jeans. 
Second edition Pp x--363--24 plates (Cam- 
bridge At the University Press, 1930 ) 12s 6d. 
net 

CoMMENT on this well-known book is almost a work 

of supererogation , the remarkable popularity 16 


has attained, which shows no sign of abating, makes 
praise superfluous and adverse criticism futile. 
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The second edition shows httle modification of 
the original book The size 1s increased by eleven 
` pages, and a number of small alterations have been 
made, either ın correction of errors of detail or as 
1epresenting the supériority of second thoughts to 
first The increase of size 1s due mainly to a dıs- 
cussion of three subjects, described ın the preface 
-as the new planet Pluto, the rotation of the galaxy, 
and the apparent expansion of the universe It 1s 
an eloquent commentary on the present progress 
of astronomy that, in httle more than a year, sub- 
Jects of this magnitude and 1mportance have either 
been born or experienced developments of funda- 
mental character There 1s only one point m the 
book to which we might profitably direct attention 
The index includes, under the general heading 
“ Quotations ”, a number of well-known names, 
but reference to the correspondmg pages often 
shows no obvious quotation Presumably the 
reference to George Meredith ın connexion with 
p 283 arises from the occurrence there, without 
inverted commas, of the isolated phrases “dusty 
answers" and “hot for certainties” A ‘quota- 
tion’ from Matthew Arnold, assigned to p 5, eludes 
us If phrases which have passed mto current coin 
of the language are to be dubbed ‘ quotations ’, 
there will be no end to the acknowledgments 
necessary One wonders, for example, why ‘‘ new 
heavens and a new earth " on p 331 1s not ascribed 
to St John, or even why the Psalmist 1s not given 
the credit for ' down to the sea ", on p 151 The 
point ıs a small one, but ıt ıs not beneath notice 
It is a penalty of reaching a high standard of 
excellence that small blemishes become unduly 
conspicuous, and this may serve as a justification 
for mentioning one of them here 


Initle America Aerial Haploration in the Antarctic 
and the Flight to the South Pole By Rear- 
Admiral Richard Evelyn Byrd Pp xvı +422 + 
58 plates (London G P Putnam’s Sons, 
1931) 21s net 


AERIAL exploration has mtroduced a new kind of 
book on polar travel The two-volume account of 
the daily routine of sledge journey and camp has 
gone An aerial Journey is so brief that there 1s 
httle to say beyond comments on the behaviour 
of the machme Admiral Byrd made several re- 
markable fights during his year ım the Antarctic 
and discovered considerable areas of new land , yet 
the bulk of the volume 1s descriptive of prepara- 
tions for winter quarters and the journeys to and 
from New Zealand The fhght to the Pole and 
back, which occupied nineteen hours, 1s described 
in a single chapter 

The limitation of usefulness of aerial exploration 
is clearly brought out m this book, and Admural 
Byrd wisely supplemented it with ground work 
where possible Thus Prof Goold’s examination 
of the Queen Maud range was one of the most 
important aspects of the work Unfortunately, 
the new land east of King Edward Land was not 
examined The expedition had its base at the Bay 
of Whales on the Ross Barrier, out of sight of land, 
so that the majority of the large complement of 
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forty-two men never got a glmpse of Antarctic 
land Another mnovation in Antarctic explora- 
tion was the daily contact by wneless with the 
outer world and the inclusion of a press corre- 
spondent in the staff The book contains httle 
iecord of scientific results, which were consider- 
able, but has much information about flymg con- 
ditions 


Oxydations et réductions Par René Wurmser 
(Les problèmes biologiques, Vol 15) Pp xix+ 
381 (Paris Les Presses universitanes de 
France, 1930) 95 francs 


Pror WURMSER has produced a really excellent 
book on oxidation and reduction, of value not only 
to those interested in the physical and chemical 
aspects of biology but also to the general scientific 
reader as well He commences with the principles 
of oxidative and reductive processes as 1llustrated 
by changes in valency, by electron transfer, and 
diminution in free energy The various mechan- 
isms of the operation of both photochemical and 
thermochemical processes of oxidation and reduc- 
tion are then developed, and two chapters are de- 
voted to a critical discussion of the hypotheses 
involving ‘activation’ of hydrogen and ‘ activa- 
tion’ of oxygen respectively According to the 
author, these theories must not be regarded as 
rivals, but that processes of oxidation and reduction 
operate by one or the other mechanism Attention 
is then directed to the determination of oxidation, 
reduction equilibria, including not only those readily 
reversible but also those which are only partially 
reversible in systems for which the evidence for 
reversibihty 1s at present somewhat scanty The 
volume concludes with a discussion of experi- 
mental technique and a summary of the results 
obtained in the study of intracellular oxidation- 
reduction potentials The book 1s well written, 
in that ıt ıs a veritable mine of mnformation yet 
at the same time eminently clear and readable 
The printing and binding are both superior to 
the average text-book of French origin 
E K R 


Foundations of Biology By Prof Lorande Loss ~ 
Woodruff Fourth edition Pp xvi+501 (New 
York The Macmillan Co , 1930 ) 3 50 dollars 


Tuis 1s regarded ın many universities as a standard 
text-book for the student's own reading It gives 
the zoologist the necessary essentials of botany, and 
shows an understanding of the part played by 
unicellular organisms The diagrams are simple 
and admirably selected, many being original Tech- 
nical terms are reduced to a minimum, and the 
student is helped also by an admurable glossary 
The new edition ıs a great improvement, and the 
more adequate discussion of many themes will 
make them simpler to the student The enlarge- 
ment of the section devoted to human welfare 
is useful We ourselves are rather tired of the 
evolution of the horse, ım the next edition the 
author should explam what a horse ıs and how ıt 
is adapted to its environment, for his students will 
not know 
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Letters to the Editor. 


[Phe Editor does not hold hamself responsible for 
opinaons expressed by his correspondenis Nether 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts antended. for this 
or any other part of Nature No notice ts taken 
of anonymous communications ) 


Observations on the Penetrating Radiation 1n 
the Antarctic, 


OBSERVATIONS upon the varation of intensity 
of the penetrating or cosmic radiation with latitude 
were carried out by the BAN Z Antarctic Research 
Expedition during the recent summer cruise of the 
Discovery, November 1930 to March 1931 

All observations durmg the voyage were made by 
Mr A L Kennedy, physicist to the expedition The 
apparatus employed was a Geiger-Muller electron 
tube counter, with single-stage amplifier, relay, and 
automatically recording chromograph The tube- 
counter was contained in a Pyrex glass tube, into which 
tungsten leads were sealed and filled with argon gas at a 
pressure of approximately three centimetres mercury 
The tube was mounted between lead blocks m such 
& way that, except for the holes through which the 
ends of the tube projected, four inches of lead sur- 
rounded the tube on every side 

The pressure of the argon was adjusted to give a 
counting-voltage between 450 and 500 volts, and a 
Series resistance of the order of 1500 megohms con- 
sisting of a suitably proportioned mixture of xylol 
and alcohol ın a hermetically sealed Pyrex capillary 
gave potential ‘kicks’ for each chscharge through 
the tube The whole apparatus was mounted in a 
small room on the deck of the Discovery, adjommg 
the wireless room Of six tubes made in the physies 
laboratory of the University of Adelaide, only one 
survived the voyage Fortunately, counts were ob- 
tamed on this tube over a region ranging from Hobart 
to Adele Land, that 18, over à range of geographical 
latitude from 43? S to 68? S 

Counts were made on thirty-four days during the 
voyage, and the total number of ‘kicks’ recorded 
was 28,350 m a total time of 4502 minutes, giving an 
average rate of 6 3 ‘kicks’ per minute Except on 
two oceasions, when values of 75 and 72 were 
obtamed, the vanations from this mean are of the 
order due to probabihty variations, and both these 
high values occurred early m the voyage with values 
of a ‘ counting-voltage ’ higher than was usual The 
counts for the two stations nearest to the magnetic 
pole, with the ship stationary off Adelie Land, show 
values of 59 per minute and 6 3 perminute There 
1s thus no definite indication of variation with mag- 
netic latitude 

Unfortunately, an overcast state of the sky was so 
general that no attempt at a correlation of electron 
counts with auroral intensity is possible On the one 
occasion on. which the log-book records the occurrence 
of a bnlhant aurora, the count was, however, un- 
usually low (5 6 per minute) 

The mean value (6 3 per minute) of all counts on 
the voyage is identical withm the hmıts of experi- 
mental error with the value (6 1) obtamed for a 
count of four hours m the physics laboratory of the 
University of Adelaide 

The result of the observations thus tends to confirm 
those of Bothe and Kohlhorster m the North Atlantic 
(kindly communicated in a letter from Dr Bothe), 
of Corhn at Abisko, and of Milhkan at Churchill in 
Canada, m showing that the mtensity of the penetrat- 
mg radiation does not vary to any considerable 
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extent with magnetic latitude even withm 250 miles 
of a magnetic pole 

The accuracy of the observations probably does 
not exceed ten per cent at best, but 16 should be 
noted that they, were taken m circumstances of 
exceptional difficulty, illustrated by the followmg 
extracts from the log-book ‘‘ Roll 40°” * Stopped 
Radio transmission started” “Very bg seas, 
stormy, rollmg heavily . . bottle P,O, rolled on to 
instrument, putting 16 temporarily out of action ” 

Difficulties with regard to temperature, which 
affects the voltage of the H T battery, and humidity, 
which affects the msulation, were also formidable. 

The former could not be controlled, but the latter 
was successfully countered by usmg sulphur as an 
msulating material and by surroundmg the end of 
the Pyrex tube with a sleeve contamung phosphoric 
anhydride 

The prehmunary work of adjusting gas-pressure in 
the countmg-tube, determming the counting-voltage, 
etc, was carried out by Mr Ihffe, of the staff of the 
physics laboratory KERR GRANT 

University of Adelaide, 

May 8 





The Nuciear Moments of Cesium, Rubidium, 
and Indium, 


In my work 1 on the hyperfine structure of the hnes 
of the principal series of cæsium, 1 suggested that 4 was 
the value of 2, the quantum number of the rota- 
tion of the nucleus, but I pointed out that 16 might 
well be higher, ıt bemg impossible to determine 16 with 
certainty owing to the hyperfine structure of the 
P levels being too fine to resolve In the meantime 
Schuler? has shown that the value of nuclear quan- 
tum number can be determimed quite simply from the 
intensity ratio of the components of the hyperfine 
structure doublets In cesium the two components 
are of very nearly equal intensity , so that the value of 
+ must be high ıt may well be 9/2, or perhaps higher , 
in order to find the exact value, experiments are beng 
made to determme very accurately the intensity ratio 
of the components 

I have also exarmned the structure of the bnes 
LS} -32P3 and 183 3?P; of rubidium These pos- 
sess a doublet structure with a separation of about 
Oi cm-t, but the mtensity ratio of the two com- 
ponents 1s about 2 1, this corresponds to a value of 
1/2 or 3/2 for 2, the values of the intensrty ratio bemg 
respectively 3 1 and 5 3 for these two values The 
structure 18 probably affected to some extent by the 
isotope of higher atomic weight, but as this 1s only 
present to the extent of about 25 per cent, the value 
of 2 for the prineipal isotope must still remain within 
the lmuts given 

The value of « for indium ? is given as one, this Is 
almost certainly too low It was calculated by 
Goudsmid’s cosine law 4 from the separations of two 
very close levels ‘The ratio of these separations was 
found to be 0072+006 0045+ 006, that is some 
value between 2 1 and 13 1 The corresponding 
value of + ıs between 1 and 7/2, 1f these Imnits of 
expermmental accuracy are taken into consideration 
But here agam additional evidence is given by con- 
sideration of the intensity ratios of the fine structure 
components, this corresponds to a high value of 4 
lt is therefore to be assumed that the upper limit of 
the range of values found by the eosime law, namely, 
7/2, 18 the more probable 

The experimental results are of course m no way 
affected by this revised theoretical interpretation 

Goudsmid has suggested that my expermental 
results for the hyperfine structure of indrum are 
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uncertain, as they do not agree with some results ob- 
tamed by MeLennan 5* A careful study of both works 
on the subject shows that the difference between 
MeLennan's results and mine 1s just what 1s to be 
expected, if the lower resolving power with which 
McLennan worked is taken into consideration The 
Ime 4101, I found to possess four components with 
separations 0 000, 0 281, 0 380, and 0 658 em -! now 
the component at 0 380 em -1 1s weak and very close 
to the component at 0 281 cm -!, consequently, ex- 
cept with very fine hnes and high resolving power, 
it could not be observed and the line would appear to 
possess only three components, as McLennan observed 
Similarly, ın the case of the line 4511, I observe four 
components, while McLennan only observed two, 
now the separations of the four components are 0 000, 
0 045, 0 204, and 0 276 cm -! here the components 
at 0 000 and 0 276 cm -! are weak and very close to 
the strong components at 0 045 and 0 204 cm -*, so 
that except with the highest resolution they escape 
detection and the line appears to be a doublet , which 
is Just what McLennan observed 

In order to see the full structure of the hnes, 1t is 
necessary to work with a resolving power of at least 
500,000 , this I achieved by using a reflecting echelon 
grating with a resolving power of about 800,000 and 
a light source which operated at the very low tempera- 
ture of about 80°C With any less adequate means 
it 18 quite impossible to observe the smaller separa- 
tions D A JAcKSON 

Clarendon Laboratory, 

Oxford 


1 Proc Roy Soc, A, vol 121, 1928 

2? Zeit fur Phys, vol 47, 1931 

? Proc Roy Soc, A, vol 128, 1930 

t Zeit. fur Phys, vol 47, p 176, 1923 
* Proc Roy Soc, A, vol 128, 1930 





Effect of Fungi upon the Strength of Timber. 


THE fact that fungal decay considerably lowers the 
strength of timber has long been familiar to all who 
employ this material for structural purposes, but 
practically no information has been available as to 
the actual amount of damage caused m any specific 
wood at various stages of decay Recently it has 
been shown that almost imperceptible decay may 
render Sitka spruce timber unsuitable for use where 
high mechanical strength isrequired An investigation 
carried out at Princes Risborough by the Forest 
Products Research Laboratory of the Department of 
Scientific and Industrial Research has now taken the 
matter a step further The rate of loss of mechanical 
strength 1n pieces of timber exposed to the attack of 
a fungus growing in pure culture, with the chemical 
and other changes taking place in the wood, have been 
accurately followed 

The timber used in these experiments was Sitka 
spruce, one which 1s unusually homogeneous and 
therefore suitable for the mechanical testing and 
analysis of small samples , ıt ıs also a wood frequently 
used in structures such as aeroplanes where any 
deterioration of its strength may be a serious matter 
Previous work at the Laboratory has shown that this 
timber in certain circumstances 1s very susceptible to 
decay, and the fungus Trametes serialws, chiefly 
responsible for the development of brashness in it, 
has been studied ! 

A large number of small, carefully selected test 
pieces were inoculated with cultures of Trametes 
serialis actively growing upon agar medium m culture 
flasks m which a high humidity was maintained 

A number of test pieces were removed from the 
cultures after periods of exposwe to the fungus 
varying from one to ten weeks, and tested for strength 
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upon apparatus specially designed for the purpose, 
while at the same time matched control pieces, which 
had been kept sterile, were tested The progressive 
loss in weight and chemical change by the fungus were 
also determined, and these results were correlated with 
the strength figures Sections were cut from certam 
of the test pieces and examuned microscopically 

Two sets of experiments were carried out and the 
results will shortly be published as a Forest Products 
Research Bulletm In each series there was an ex- 
tremely rapid fall ın the strength values, after only 
two weeks 1n the second experrment the average value 
for the strength of the pieces had fallen to about 
80 per cent of that of the normal sound pieces, and 
afterwards the mechanical strength continued. to fall 
rapidly until after ten weeks less than 20 per cent 
remained 

lhis loss in strength could be elosely correlated 
with the chemical changes brought about by the 
fungus The curve for the change in alkah solubility 
‘shadowed ’ quite closely the curve for the strength 
values It is of interest, however, to note that loss 
m weight of the specimens did not become significant ` 
until several weeks after the strength of the timber 
had begun to fall The moerease in alkah solubility 
of the wood substance preceded the loss in weight 
caused by the respiration of the fungus 

Examination of the sections of the test pieces 
showed that the hyphe of the fungus rapidly per- 
meated the blocks and penetrated the cell walls, but 
the amount of mechanical damage caused by the 
formation of small bore holes could not be considered 
as the chief factor responsible for lowering the strength 
of the wood, which should rather be looked for in the 
chemical changes in the material of the cell walls 


brought about by the fungus 
W P K FINDLAY 


Forest Products Research Laboratory, 
Princes Risborough, Bucks, 
May 18 


1 Forest Products Research Bulletin 4 K St G Cartwright 
Decay of Sitka Spruce caused by Trametes servalis " (London 
Stationery Office ) 
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An Unusual Solar Halo Complex 


AN unusual halo complex was observed at Saska- 
toon, Canada, on April 16 between 820 am and 
915AM, 105th meridian time Its appearance when 
the altitude of the sun was about 35° 1s shown in 
the accompanying diagram (Fig 1) The significance 
of the various letters is as follows HH, horizon, 
Z, zenith, S, sun , aa, halo of 22°, ee’, parhelia of the 
halo of 22°, cc, c’, upper and lower tangent arcs of 
the halo of 22°, bbb, portions of the halo of 46°, 
d, arc tangent to the halo of 46? , mm, parheliceircle, 
pp’, parhelia of 90°, tt’, parheha of 120°, h, anthelion, 
ss’, narrow-angle oblique ares of the anthelion, rr’, 
apparently portions of wide-angle oblique ares of the 
anthelion , gg’, apparently secondary parhelia of the 
parhelia of 22°, f, are vertically above, and concave 
towards the sun Coloured halos and a1es are shown 
by a solid and a dotted line, the latte: indicating the 
blue side of the halo 

Features which are worth noting 1n this halo com- 
plex are (1) the colour of the oblique aics 7,7’, and 
(2) the ares f and d. When the arcs r,r’ were observed 
first they were so faint that ıt was impossible to be 
certain of their coloui, but shortly before the dıs- 
appearance of the halo they brightened to such an 
extent that the red colour on the side next the horizon 
was very noticeable The ends of the arc f appeared 
to merge into the upper horizontal are cc, and the 
region enclosed by the two was much brighter than 
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the surrounding sky ‘This are appeared to have its 
centre at the sun, and was separated from the halo 
of 22° by an angular distance of about 3° Its position 
with respect to the halo of 22° did not appear to 
change with time, although the intensity of the light 
from 1t decreased more quickly then than that from 
othe: parts of the halo The are d was not noticed 
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until severa] minutes before the disappearance of the 
halo, when ıt appeared as a short, brightly colomed 
arc, eurved towards the zenith 

Although halos are an infrequent occurrence in 
western Canada, halos of varying degrees of complexity 
were seen almost daily during the second and third 
weeks of April During this period of time there were 
two large dust storms, and it 1s suggested that small 
dust particles, carried to the level of the cirrus clouds, 
may have served as nuclei for the formation of 1ce 
crystals 

B W .CurRIe 
University of Saskatchewan, 
Saskatoon, Sask 





Arabic Source of Zadith’s ‘‘ Tabula Chemuca’’, 


THE basal texts of the alchemical knowledge of the 
Middle Ages i» Europe are the “Turba Philoso- 
phorum > and the “Tabula Chemica” of Semio1 
Zadith, son of Hamuel, but although both of them 
are obviously derived from Arabic sources, the latter 
have not hitherto been traced Some twenty-five 
years ago an Arabic manuscript containing three of 
the works—two in verse and the other in prose—of 
the tenth century alchemist Muhammad bin Umail 
came into our possession from Lucknow, and the work 
in prose, entitled “ Al-Ma’al-Waraqi wa-l-Aid an- 
Najmiyah”’ (“Silvery Water and Starry Earth"), was 
cursorily examined, as—being largely a compendium 
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of quotations from older alchemical wiiters—it seemed 
hkely to throw some light on a similar work (the 
* Shawühid") of the well-known authority on al- 
chemy, Muhammad bin Zakariya ar-Razi, who died 
inAD 925 As, howevei, no connexion could at the 
time be established. between the two works, and the 
Indian text was somewhat defective, the manuscript 
was put on one side until its collation with other 
manuscripts of the same work could be made 

This was not found possible until 1926, when the 
grant of a research scholarship by the Government 
of Bengal to Maulvi Turab ‘Ali enabled the work of 
collating the Indian text with photostat copies of two 
other manuscripts—one at Pars and the other at 
Leningrad—to be taken up It was then noticed by 
one of us(H E S , while on leave in England in 1927) 
that the contents of the ‘‘ Ma’al-Waraqi’”’ were very 
similar to the treatise of Senio1 Zadith, and compart- 
son of the Latin text in vol vı of Zetzne1’s “Theatrum 
Chemieum " (Strasbourg, 1659) showed not only the 
identity of the two texts, Latin and the first half of 
the Arabic, but also that both were a commentary 
on one of the poems contained in the Lucknow manu- 
script, and, partially, also in the treatise of Senior 
The name of this poem 1s '* Risalatu-sh-Shams 1la-l- 
Hilüh ", which appears in the Latin under the literal 
translation ‘‘ Epistola Solis ad Lunam Crescentem ” 
A portion of the Latin translation of the “ Má'al- 
Waraqi" was also found to be included in the com- 
pendium of alchemical treatises known as '' Artis 
Aurifeize quam chemiam vocant " (1593 ed ; pp 246- 
256) under the incorrect title ‘‘ Rosinus ad Euthieram" 
This last-named volume includes two versions of the 
“Turba Philosophorum ", and ıt was next noticed 
that the latte: work includes at least thiee passages 
that are to be found ın the Ma'al-Waraqi" Finally 
1t was discovered that not only had the author of the 
** Ma'al-Wa:aqi" diawn some of his materials from 
both A1-Razi’s ‘‘ Shawāhıd ” and another treatise by 
Ar-Rüzi's immediate predecessor, Mahráiis, but also 
that the fourteenth century treatise of the Arabic 
alchemist al-‘Traqi, ''IJ&itàb al-'Ilm al-Muktasab fi 
Zira‘at adh-Dhahab " (edited and tianslated by Dr 
E J Holmyard 15,1923), was largely based on the 
“ Ma'al-Waragi ” 

A paper on the subject (which will include both 
Maulvi Tur&b ‘Ali’s recension of the Axabic text 
as well as an edition of Senior Zadith's "Tabula 
Chemica ") 1s now being published ın the Memouzrs of 
the Asiatic Society of Bengal, and an account of the 
recent discoveries, which throw much hght on the 
history of chemistry, will be given at the Second 
International Congress of the History of Science and 
Technology that will be held at South Kensington at 
the end of June 

H.E STAPLETON 

Whiiters' Buildings, Calcutta 

M Hipayar Husain 
Calcutta Madrasah, 
April 14 


Two Modifications of Liquid Carbon Disulphide 


THe data of H Isnardi! show that the dielectric 
constant of carbon disulphide undergoes at the 
temperature of — 90? C a sudden change ‘This 
phenomenon appeais at a considerably higher tem- 
perature than the fieezing point of caibon disulphide 
(- 112°), ıt ıs thus similar to ethyl ether On the 
basis of our work on ethyl ether we may therefore 
suppose that the carbon disulphide undergoes at 
- 90° C a transformation from one liquid modification 
into another one 

To confirm this assumption, we have made a study 
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of the heating curve of carefully chemically purified 
carbon disulphide The apparatus used in this study 
was the same as that used previously for ethyl ether 
and nitrobenzene ? Carbon disulphide was cooled to 
a temperature - 93°, we then observed the change 
with time of the gradually mcieasing temperature of 
the substance, which was isolated from all external 
thermic influences The observations of temperature 
were made in intervals of 10 see The observations, 
repeated five times, have shown that at — 90 03? there 
appears a distinct break on the heating curve (see the 
part AB of the curve on the accompanying graph, 
Fig 1) Both parts of the curve, above and below 
AB, are to a high degree of approximation straight 
lines, making appreciably equal angles with the axis 
of tume This shows that the specific heat of carbon 
disulphide does not undergo an appreciable change 





FIG 1 


at the transformation point Measurement of the 
value of the refractive index as a function of tem- 
perature shows also a break at this point 

It should be mentioned that the existence of two 
different hquid modifieations of carbon disulphide 
could be distinctly observed during the cooling of the 
substance, because the two modifications do not mix 
together and so a shap dividing hne can be seen 
This dividing line between the two liquid modifications 
can also be sharply seen dwung the slow heating of 
eaibon disulphide This phenomenon depends, of 
course, on the sharp change of the refractive index 

The heat of transformation, estimated roughly from 
the heating curve, 1s for carbon disulphide about 
0 04 cal /g: , for ethyl ethe: 0 07 cal /gr, for nit10- 
benzene 0 14 cal /gr All these values are of the order 
of the heat of transformation of helium I into 
helium II 3 

The phenomenon 1eported in the present com- 
munication is the third ease observed by us of the 
existence of two different liquid modifications of an 
organic substance 

M WOLFKE 
J Mazur 


Physical Laboratory, Technical Institute, 
Warsaw, Apiu 19 


1 Zeit. fur Phys , 9, 153, 1922 
2M Wolfke and J Mazur, NATURE, 126, 681, 1930 
3 M Wolfke and W H Keesom, Comm Lerden, No 190» 





Bridges’ Genic Balance Theory of Sex 
Determination 


In Bridges’ table of sex imndices,! in connexion with 
balanced mtersexuahty in Drosophila, the fact that 
the female intersex 1s a triplo IV and the male inter- 
sex a diplo IV ıs not expressed The chromosomal 
difference between the two 1s not allowed for in the 
ealculation of the series of sex indices Since the 
addition of a IV chromosome to the male intersex 
chromosome relation converts 16 into a female intersex, 
the ‘‘ IV chromosome must have a net female tendency 
simular to that of the X and different from that of the 
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other autosomes ”. The following modification 1s, 
therefore, suggested 


X and IV represent the totality of female determming 
genes 

II and III represent the totality of male determining 
genes 


The addition of one IV chromosome to the chiomo- 
somal complex of the male «nter sez converts 1t into a 
Jemale intersex On the other hand, the addition of 
an X ehromosome to the male complex converts the 
male into a female The efficiency of the female 
determining genes on the IV chromosome must con- 
sequently be very much less than those on the 
X chromosome 

Assigning arbitrary values to the efficiencies of the 
two interacting components, male on the autosomes 
II and III, and female on chromosomes X and IV, 
the subjomed series of sex indices 1s obtamed 

Let the efficiency of the female determining genes 
on the X chromosome be represented by 100 =f, that 
on the IV chromosome by 10 =f’, and the efficiency 
of the male determmmg genes on II and III chromo- 
somes be represented by 100 2M 


Chrom G . "m 

Relation ne RUN. Sex Type IAN 
super female 1 60 

4N female 110 

3N female 1 10 

2N female 110 

IN female 110 

female intersex 0 77 

3A ( - IV) male intersex 0 73 
2A male 0 60 
3A super male 0 43 








This table represents more accurately the genotypic 
différences of the various sex types, more especially 
the difference between the male and female inteisexes, 
and can be applied to Bridges’ suggestion that “‘ by 
variation in the number of IV chromosomes, ıt 1s 
possible to have a frmge of minor sex types about each 
of the major types of sex difference ” 

H ZWARENSTEIN 

Depaitment of Physiology, 

University of Cape Town 


1 Bridges, C. B, Amer Nat , 59, 127 , 1925 





Forestry Research in Great Britain 
THE correspondence in NATURE and the leading 


article on ** Forestry Research in Gieat Britan" in 
the issue foi May 16 lay stress on certain points 
which need to be emphasised It appears, however, 
that an even wider view of the problems must be 
taken 1f we are to make the most of our opportunities 
and of om obligations Every schoolboy knows 
about the struggle foi existence, the survival of the 
fittest, and sımılaı phiases, but ıt ıs rare to meet a 
forester who has been tiained to pay attention to the 
analysis of the factors as they occur eithei 1n natural 
woodlands or in plantations ‘This ıs not surpuising, 
for intensive iesearch in fundamental problems has 
been almost completely neglected in Gieat Biitain 

Some attention has been paid to a few obvious dis- 
eases, but the results are almost negligible compared 
with what ıs known about fungal attack when timber 
has been worked, though these aie often part of the 
same problems and should be tieated as such 

The fungus-100t (mycorrhiza) of trees 1s equally a 
subject which should be mvestigated seriously Little 
or nothing has been done m Buitain, and no one has 
been wholly engaged in its study It does not seem 
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to have been realised generally that casual 1dentifiea- 
tions of woodland fungi presumed to be operative are 
worthless , and moreover, that these fungi when they 
are not concerned with mycorrhizal roots have, 
nevertheless, an influence on the fertility of the soil, 
for the mycelium ramifies amongst leaves and obtains 
its nutriment from them 

The work that other fungi accomplish in the soil 
is also a matter for research , it 1s certain that they 
are as Important as bacteria, but I know of no work 
on them here or elsewhere 

The conditions overseas in natural forests are dis- 
turbing, when one considers both exploitation and 
replanting On the last visit of the British Assoeta- 
tion to Africa I was told that ıt was of no use my gomg 
to a certain forest if I wanted to collect fungi, I was 
repaid for my scepticism by the two best collecting 
days in twenty years’ experience 

I have directed attention to the major activities of 
a single group of organisms, but even less is known 
about the more indirect ones of other cryptogams 
We need still to keep cats and clover 1n mind 

With so many research problems crying out for at- 
tention, and the Breckland area within easy distance, 
it would seem that the Cambridge Forestry School 
might be saved from the fate which threatens 1t 

We have followed the German school more or less 
blindly and we should be unwise now merely to follow 
the Swedish school Darwin first clearly pointed out 
the mterplay between different orgamsms, and this 
principle applied with modern ecological methods of 
research would lead to the practical results by which 
the forester must, ın the end, judge them 

J RAMSBOTTOM 
British Museum (Natural History) 





The Low Altitude Aurora of Nov 16, 1929. 


IN NATURE of May 2, p 663, Dr G C Simpson has 
compared the observation of an aurora m. Abisko on 
Nov 16, 1929, mentioned by me m NATURE of April 
ll, 1931, with an observation of an aurora made by 
him twenty-seven years ago After a description of 
the last-mentioned aurora, he arrives at the following 
conclusion — "It ıs clear that these two experiences 
were practically identical, and there can be little 
doubt that what Mr Corlin considered to be the 
thicker parts in the cloud covering were really breaks 
in the cloud through which the dark sky could be 
seen ”’ 

There are, however, two important differences in 
the observations mentioned, which show that this 
conclusion cannot be valid, namely—(1) durmg the 
observation at Abisko the cloudy structure of both the 
thinner and the thicker strata could be easily seen, so 
that there ıs no doubt at all that they were clouds 
and not “‘ the dark sky " im addition, some few real 
breaks ın the clouds elsewhere showed that the un- 
covered sky was hght blue owmg to the moonshine , 
(2) the auroral ray observed at Abisko was apparently 
equally intense in front of both the thmner and the 
thicker strata with rather sharp hmits, whereas the 
aurora observed by Dr Simpson showed ‘“‘ bright 
and dark patches owing to the clouds" Therefore 
the auroral ray at Abisko on Nov 16, 1929, was either 
in front of the clouds 01 was far above the clouds, but 
had a greater intensity than the full moon 

Aurore brighter than the full moon may possibly 
occur on rare occasions An extremely bright aurora 
of possibly so high intensity was, for example, ob- 
served on Jan 5, 1930, 35 30m GMT, by the care- 
taker of the tourist station at Abisko, who awoke 
from his sleep and first thought that the tourist 
station was burning, but found that an aurora of 
extraordmary intensity was flashing all over the sky 
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Therefore, I have not been ‘convinced’ that the 
auroral ray on Nov 16, 1929, was really below the 
clouds, but after reading later Mr Cummungs's ob- 
servation. of a low altitude aurora in Norwood, Canada, 
on the same day (NATURE, Jan 17, 1931), I now find 16 
more probable that a low altitude aurora (being thus a 
planetary phenomenon) really occurred on that day 
both at Abisko and at Norwood than that we should 
have by chance the same curious ‘illusion’ on the 
same day at places so far apart 
AXEL CORLIN 
The Observatory, Lund, 
May 23 





The Inheritance by a Leafhopper of the Ability 
to Transmit a Plant Virus 


LEAFHOPPERS of the species C»cadulna (Balclutha) 
mbila Naude, after feeding upon a maze plant affected 
with the virus disease known as ‘streak ', will usually 
transfer this disease to all healthy maize plants upon 
which they may subsequently feed In the course 
of studies of the virus transmission by this species 
of insect, however, I have frequently encountered 
individuals which failed to transfer the virus under 
conditions normally favourable to this process Re- 
peated tests of these individuals, after further periods 
of feeding upon diseased plants, led me to believe 
that they were incapable, under the experimental con- 
ditions, of acting as vectors of this virus 

I have recently studied the inheritance by this 
insect of the ability to transmit the streak virus by 
breeding successive generations from parents selected 
for this character In this way I have obtained races 
which breed true for the character selected Thus 
certain races, which may conveniently be called the 
“active ' races, consist of hoppers, every dividual of 
which will invariably transfer the streak virus under 
suitable conditions On the other hand, ‘inactive’ 
races have been raised in which every individual is 
incapable of transferring the virus I have failed to 
find any morphological difference between the hoppers 
of these several races 

In the course of this pure line breeding 16 became 
clear that the character of ‘activity’ behaved in 
inheritance as dominant to the characte: of 'in- 
activity’ Later study of crosses between the two 
pure-breeding races confirmed this conclusion and, 
furthermore, showed that the character was linked with 
sex Thus the cross, active ¢ x inactive 9, gave an 
In the 
F, generation, active and inactive hoppers appeared 
in approximately equal numbers in each sex The 
reciprocal cross, inactive ¢ x active 9, gave an en- 
tirely active F, offspring, and segregation in the F, 
generation into active and inactive ¢ ($ ın approxi- 
mately equal numbers, and only active 9 9 

These 1esults conform with the well-known Droso- 
phala type of sex-hnked inheritance 

H H Srorsy 

East Afrıcan Agrıcultural Research Statıon, 

Amani, Tanganyika Territory, 
Aprnl 22 





Molecular Combination of Aliphatic Iodides j 


THE binary system hexadecyl 10dide (m p 23 3?)- 
octadecyl 10dide (mp 329°) has a eutectic pomt 
(19 3°) and a non-congruent melting point (22 3°), 
showing the existence of a compound of one molecule 
of each iodide This appears to be the first example 
of combination of alkyl halides 

~J C SMITH 
The Dyson Perrins Laboratory, 
University of Oxford, 
June 9 
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Fourth Centenary of the Collége de France. 


CO the great educational institutions of 
Pans the Collége de Fiance, founded by 
Francis I in 1530 as the Collège Royal, 1s one of the 
oldest and most famous, and this week (June 18-20) 
18 celebrating the four hundredth anniversary of 1ts 
foundation The celebrations commenced with 
receptions 1n the Collége itself and at the Hétel de 
Ville, on June 19 there was a gathering 1n the great 
amphitheatre of the Sorbonne, presided over by the 
President of the Republic, and on June 20 a visit 1s 
to be paid to the château of Francis I at Fontaine- 
bleau, and a gala performance will take place at the 
Théâtre Francais Durmg the forenoons of June 
18 and 19 there are to be conferences in the Collége 
de France, when discourses on the development of 
the various sciences are being delivered by MM 
Sylvam Lévi, H Vincent, Paul Langevin, and 
Edmond Faral, while ın the Bibliothéque Nationale 
an exhibition has been arranged recalling the work 
of the men who have added lustre to the name of 
the Collége 

Francis I has been described as a prince of 
excellent abihties, kindly disposition, rash and 
generous, but licentious and without principles 
Like many others, his reign, which began ın 1515 
and ended in 1547, was marked by long wars and 
much persecution Yet ıt was also marked by an 
increasing interest in literature and art, and Francis 
is remembered as the protector of Rabelais, the 
patron of Leonardo da Vinci, and the friend of 
Erasmus His age was that of the Reformation, 
the age of Luther and Calvin, which was likewise 
the age of Michelangelo, of Durer, of Copernicus, of 
Vesalius, of Paracelsus, and of Georg Agricola The 
sack of Constantinople in 1453 had made the 
treasures of the ancient world available for all 
mankind, learning in all its branches had received 
new impetus, and the founding by Francis I of the 
Collége de France was but one outcome of a 
momentous movement Inaugurated under the 
most promising auspices, fee from clerical 1estraint, 
and devoted to all branches of knowledge, the 
Collège, lke many similar institutions, has passed 
through periods of stagnation, and at one time its 
chairs were bestowed by ministers on their family 
doctors or tutors to serve as pensions, but during 
the later part of the eighteenth century 1t was re- 
constituted, and ıt has ever since played a con- 
spicuous part 1n the intellectual life of Paris When 
founded 1n 1530 the lectures were given ın different 
colleges, but the present building near the Sorbonne 
was commenced in 1610 and was completed about 
1778 Bearing overits doorway theinscription Docet 
Omma the Collège to-day possesses more than forty 
chairs, and all 1ts lectures are public and free 

Not the least interesting feature of the Collége 
1s 1ts collection of busts and memorials which help 
to recallits history Though some of its professors 
have left behind them httle but their names, there 
have been many who by their writings, their dis- 
courses, their researches or discoveries, have added. 
vastly to the spread and increase of knowledge The 
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first professor of mathematics, chosen by Francis 
himself, was Oronce Fine (1494-1555), the author 
of thirby-one works and the constructor of models 
which were still in existence at the time of the 
Revolution Another mathematician was a far 
more famous man, Pierre de la Ramée (1515-1572), 
better known as Ramus, who fell a victim to the 
massacre of St Bartholomew His works on arith- 
metic, geometry, and algebra were the standard text- 
books, and he was as distinguished as a philosopher 
as hewasasamathematician Among his pupils was 
the almost forgotten Jean Pena, who translated 
Euchd's “ Catoptrica ", but who died at the age of 
thirty Roberval (1602-1675), the opponent of some 
of the views of Descartes and the supporter of those 
of Copernicus, became professor of mathematics in 
the college in 1632, and ın 1645 Gassendi (1592-1655) 
was made one of hiscolleagues Picard (1620-1683), 
the astronomer, was first the assistant and then the 
successor of Gassendi, while a successor of Rober- 
val’s was La Hire (1640-1718) To Picard and La 
Hire belongs the credit of being the first to use the 
newly built Paris observatory for regular observa- 
tions, and together they were employed by Colbert 
on the construction of a map of France Duhamel 
(1624-1706), the first secretary to the Academy 
of Sciences, Sauveur (1653-1716), the partly deaf 
founder of the science of acoustics , and the mathe- 
matician Varignon (1654-1732), whose “ Projet d'une 
nouvelle mécanique" appeared the same year as 
Newton’s “‘ Principia”, were all associated with 
the Collége at the end of the seventeenth or the 
beginning of the eighteenth century 

It was soon after this that the fortunes of the 
Collége sank to their lowest ebb, when no one spoke 
of it, and its posts were bestowed as pensions 
Under Lous XV the tide turned, orders were 
issued for 1ts reorganisation, and through Delisle, 
Lalande, and others its halls again became a centre 
of attraction Delisle (1688-1768), the friend of 
Newton and Halley, had spent twenty years in 
Russia before he became a professor at the Collége 
de France , and Lalande (1732-1807), his successor, 
had hkewise spent a short time at Berlin As 
anxious to call public attention to himself as to 
astronomy, Lalande became the most popular 
exponent of science of his day, and he stands 1n the 
first rank as a professor and a writer Succeeding 
Delisle in 1762, he held a chair at the Collège de 
France for nearly forty-six years One of Lalande’s 
best-known contemporaries was Darcet (1725-1801), 
a chemist known for his study of the manufacture 
of pottery With Monge he was one of the earliest 
explorers of the Pyrenees, and his lecture in 1775 
on his experiences was the first ever delivered at the 
Collége of Science 1n the French instead of the Latin 
language 

Surviving the Revolution almost unchanged, the 
Collège de France, under the Napoleonic eia, like 
the Institut, the Ecole Polytechnique, the Ecole 
Normale, and the Jardin des Plantes, became one 
of the scenes of the activities of the brilliant group 
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of men of science which made that era so memorable 
in the history of science Never before or since, 
perhaps, has there been gathered together in one 
city so many of the world’s greatest contributors 
to the advancement of knowledge as there were in 
Paris at the beginning of the nineteenth century, and 
it was but natural that the Collége de France, with 
its unfettered regime and its public lectureships, 
should become one of the homes of those who spoke 
with authority One eminent man who held office 
during the Revolution was Daubenton (1716-1800), 
the collaborator of Buffon When he died, his chair 
passed to none other than Cuvier (1769-1832), the 
founder of paleontology and comparative anatomy, 
whose last lecture was given in the Collége only 
a few days before he died Contemporary with 
Daubenton and Cuvier were the chemist Vauquelin 
(1763-1829), the discoverer of chromium , Thenard 
(1777-1857), ın whose favour Vauquelin resigned in 
1804 , and Biot (1774-1862), who in 1800, at the age 
of twenty-six, was appointed professor of natural 
philosophy 

No less distinguished were the successors of these 
famous men In the realm of physiology there are 
few names better known than those of Magendie 
and Bernard  Magendie (1783-1855), who de- 
scribed himself as a “ rag-picker of facts ", and on 
his death-bed remarked to a friend, “ You see me 
here completing my experiments ", became a pro- 
fessor ın 1831, the year he visited Sunderland to 
study cholera To him in 1847 as an assistant 
came Claude Bernard (1813-1878) who succeeded 
to Magendie’s chair in 1855 Bernard's life as a 
Master of Medicine was written by Sir Michael 
Foster To the chair of experimental physics at 
the college in 1824 was appointed Ampère (1775— 
1836), the centenary of whose publication of the 
fundamental laws of electro-magnetism was cele- 
brated at the Sorbonne ten years ago , and at his 


death, Savart (1791-1841), who for eight years had 
been curator of the physical cabinet, succeeded him. 
Savart in turn was followed by Regnault (1810— 
1878), who, hke Faraday, after having obtained a 
reputation as a chemist, turned physicist Regnault 
in 1854 was made director of the Porcelain Factory 
at Sévres, and 16 was there, and not at the Collége 
de France, that his apparatus for the investigation of 
the expansion of gases was destroyed dung the 
German occupation of 1870 ‘Two years after this 
Regnault resigned his position at the Collége de 
France, and his chair passed to his deputy Mascart. 
(1837-1908), afterwards destined to be director of 
the Central Bureau of Meteorology and president of 
the Paris Academy of Sciences What Biot and 
Ampére and their successors did for physics was 
paralleled by the work of the eminent chemists who 
followed m the chairs of Darcet and Vauquelin. 
Pelouze (1807-1867), the successor of Dumas at the 
Ecole Polytechnique, lectured for many years at the 
Collége de France, and in 1850 was succeeded by 
Balard (1802-1876), who had achieved fame at the 
age of twenty-four by his discovery of the element 
bromine Balard was closely associated with many 
notable men of science He owed much to Gay 
Lussac , it was ın Balard’s laboratory, at the École 
Normale, Pasteur in 1848 made his remarkable dıs- 
covery with tartaric acid, to him in 1837 as an 
assistant came Berthelot, while his assistant in 
later years, Schutzenberger (1829-1897) in 1876 
became his successor Almost the whole career of 
Berthelot was bound up with the Collége de France, 
where in 1865 a chair of organic chemistry was 
created for hım When he died forty-two years 
later 1t was said that France had lost her most 
eminent man of science No one ever associated 
with the historic Collége was more convinced of the 
moral and practical value of scientific inquiry, and 
he once wrote “ La Science domine tout ” 


Induced Malaria. 


LH 1s well known that, for some time past, malaria 
has been purposely induced as a remedial 
measure 1n persons suffering from general paralysis 
of the insane The therapeutic value of this pro- 
ceeding has been placed beyond doubt Up to 
1928, of 2499 patients in institutions in England 
and Wales so treated, 1188, or 47 5 per cent, were 
benefited sufficiently to be recorded as ' recovered ’, 
“much improved ’, or ‘improved’ Of 656 cases 
in 1929, 47 7 per cent came under the same heading 
The ‘discharged recovered ’ numbered nearly 12 
per cent, and the ' discharged. relieved! six or seven 
percent Thus nearly one-fifth of the cases treated 
by artificial infection with malaria benefit suffi- 
ciently to be discharged from hospital 
From a medical and a moral point of view, there- 
fore, there 1s abundant justification for subjecting 
sufferers from one malady, grave and intractable, 
to the risks attendant upon infection with another 
which 1s controllable by drugs At the same time, 
it has become apparent that the procedure affords 
a unique opportunity for the clinical study of 
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malaria itself, a disease incomparably more im-. 
portant than general paralysis of the insane as a 
world problem, and one which 1s still beset by 
questions scarcely answerable in the uncontrolled 
conditions of the field 

Arrangements were therefore made at the sug- 
gestion of Col S P James, adviser on tropical 
diseases to the Mimstry of Health, whereby the 
Ministry, 1n consultation with the Board of Control, 
the London County Council, and Col J R Lord of 
Horton Mental Hospital, Epsom, organised what 
is virtually a first essay in chnical mvestigation 
under strictly experimental conditions Colonel 
James communicated a report on the first results 
to the Malaria Commission of the League of Nations 
in 1926, and communicates a record of the material 
which has since accumulated to the Transactions 
of the Royal Socety of Tropical Medicine and 
Hygiene (24, 5, 477-538 , March 1931 ) 

It 1s very difficult to find malaria patients who 
can infect Anopheles maculupennis Of 305 mos- 
quitoes dissected when sporozoites should have 
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been present in the salivary glands, ten only were 
found with zygotes in the stomach and none with 
sporozoites 1n the glands They were among eight 
batches fed, some of them as many as five times, 
upon the blood of patients with a high gametocyte 
count Dr P A Buxton suggests that a gela- 
tinous sleeve, such as Sehaudinn has described 
(perhaps present only at a certain phase m the 
process of digestion), arises from the chitogenous 
cells of the fore-gut and mtervenes between the 
blood and the epithehum of the mid-gut of the 
insect, thus accounting anatomically for the heavy 
infection of some maculipennis and not of otheis 
While the problem of insect mfection needs further 
study, 1t has been ascertained that the condition 
of the gametocytes of P vwaw m the blood of 
patients who are ‘good infectors of Anopheles ’ 
1s such that the male forms of the parasite 1n thm 
blood films kept moist at 25° C 'extlagellate ’ 
within fifteen minutes With P falcwparum and 
P malariae, even this indication of infectability 
for Anopheles maculi pennis 1s uncertain 
good and bad receptors of infection as well as good 
and bad infectors But there is no positive evi- 
dence that a particular species of Anopheles 1s a 
better ‘ malaria carrier ' than another 

If susceptible patients are bitten by mosquitoes 
which have sporozoites m their salivary glands, 
infection does not always result This may be 
accounted for by non-injection of sporozoites 
Excluding such cases and also cases in which there 
was doubt whether or not the patient had suffered 
from malaria previously, 18 per cent of the number 
of patients who certamly received sporozortes 
failed to develop malaria within the usual incuba- 
tion pernod These are held not to be attributable 
to the presence of ' immune bodies ' 1n the patients’ 
blood Some are examples of ‘latent infection’ , 
others may be due to an anaemie or otherwise 
abnormal physiological condition of the blood 

Failure may also result from the fact of a previous 
attack, and some of Col James's most suggestive 
results concern the course of malaria 1n cases treated 
by quinine In cases of so-called ' spontaneous 
recovery’ from benign tertian malaria the m- 
fection ‘smoulders’, and the blood picture and 
parasite findmgs assume features akin to those 
of the blood of native children in hyperendemic 
areas Usually, between the eighth and tenth 
months after primary infection, there 1s a 
definite recurrence of fever and a reappear- 
ance of parasites ın the blood, followed in a few 
days by recovery A few small doses of quinine 
then secure freedom from further attacks and from 
parasites Before the recurrence, the patient can 
be ieimfected with the same parasite, but after 
‘spontaneous recovery’ such patients are proof 
against reinfection ‘This condition of mmunity 
is inhibited by quinine therapy On the other 
hand, immunity to reinfection by P vwar confers 
no protection agamst P falciparum or P malariae, 
and complete immunity to reinfection by one 
strain of P wwaa confers at best only a partial 
protection against another stiain As mmmumity 
has hitherto been studied only as a mass problem 
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among natives races, Col James suggests that the 
development of these findings should be carned 
out by field workers 

Cases are recorded in which the expected malarial 
attack was six months or more late Since m- 
fection 1s desired early in malaria therapy, such 
cases are rare 1n induced malaria, but 1t has been 
possible to study twelve in which from 28 to 45 
weeks intervened between infection and attack 
In one of these the patient had been infected with 
quartan fever when, nine months aiter infection 
with tertian, the bemgn type developed unaffected 
by a long attack of quartan followed by a curative 
course of quinine 

If a distinction 1s made between the return of 
fever within eight weeks of recovery from a primary 
attack (recrudescence) the return between 8 and 
24 weeks (relapse) and the return later than 24 
weeks (recurrence), about half the patients infected 
by mosquito bite have one or other of these manı- 
festations, the other half none Recurrence was 
found to occur within 27 to 39 weeks of primary 
infection, and all of the cases which ‘ recurred ’ 
in the twenty-seventh week became 1l] on the 
190th to 194th day after their blood became free 
from parasites after their primary attack This 
relationship led the investigators to construct a 
graph representing the history of 107 cases referred 
to the same startıng -pomt The resemblance 
between this graph and representations of the 
seasonal clinical incidence of benign tertian malaria 
in northern Europe suggests that the ‘ spring rise ’, 
about which so much has been written, 1s due not to 
any chmatic circumstance but to recurrences 1n per- 
sons who had ther primary attack in September, 
with primary attacks ın persons whose infection 1n 
September remained latent throughout the winter 

Observations on prophylaxis by quinine support 
those made by Yorke and Macfie Quinine taken 
prophylactically will not prevent infection, but this 
is different from saying that ıt will not prevent 
chnical attacks Whether persons who have to 
live in a malarious place would be better advised 
not to take a daily dose of quinine but to wait until 
they get a true malarial attack which would be 
adequately treated by quimine, or whether they 
would be better advised to take a daily dose sup- 
pressing the outward clinical manifestations of the 
disease in order to ‘carry on’ during periods of 
moderate fever and indisposition, aie questions to 
be answered differently m different cases The 
daily dose taker gains httle or no immunity, and a 
period of exceptionally hard work 1s hkely to de- 
termine a more severe attack than he usually 
suffers Large doses (30 gr) of quimine given at 
any time during the incubation period have no 
effect, a single dose of 5 gr after five or six 
paroxysms stops the fever but permits a recrudes- 
cence within a fortmght, a small dose (5 gr) 
given later and repeated daily for a few days cures 
50 per cent of cases Existing practice would be 
revolutionised by adopting the dications afforded 
by these facts, but ıt would be unjustifiable to with- 
hold quinine in a case of malignant tertian malaria 
laterthan the first discovery of parasites 1n the blood 
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Obituary. 


Pror W D HanzusuRTON,F RS 


I a nursing home at Exeter, William Dobinson 
Haliburton passed away, peacefully, on the 

evening of May 21 With his death the physiological 
world loses one of 1ts most outstanding person- 
alities, King's College one of 1ts most loyal friends, 
and those who knew him, one who occupied, 1n their 
affection, a place ıt will not be possible to fill For 
Halhburton was unique ‘To many 1s given know- 
ledge, to many also the power to impartit A few 
have the intuitive faculty of investigating the 
fundamentals of their subject and of guiding 
the steps of others m the uncharted pathways 
of origmal research How restricted 1s the num- 
ber who combine these attributes with patience 
apparently unlimited, calmness ın times of stress, 
encouragement when disappointments came, and 
never, by word or deed, acted other than in the 
spirit of reasonableness Yetsuch was Halliburton 

Born m London seventy years ago, educated at 
University College School, tramed under distin- 
guished teachers at University College and Vienna, 
Halliburton graduated m medicine and became 
Sharpey scholar and assistant 1n the Department of 
Physiology under Prof [now Sir Edward Sharpey] 
Schafer, following 1n this position MacWilliam, who 
until recently held the chair of physiology at Aber- 
deen Further academic attainments followed, 
he obtained his M D ın 1884 and his membership 
of the Royal College of Physicians twelve months 
later 

It was, however, four years after this that Halh- 
burton’s life-work began, for 1n 1889 he was elected 
to the chair of physiology at King’s College, 
London, rendered vacant through the retirement 
of Prof G F Yeo, an appointment he held until 
his illness at Christmas 1922, an illness which, un- 
fortunately, caused him to relinquish his professor- 
ship in the following July Since then his physical 
vigour has gradually failed and, while on holiday 
in his favourite Cornwall, a sudden relapse de- 
manded his removal to Exeter, where he died 

The present Department of Physiology at King’s 
College 1s a tribute to the organising ability of 
Prof Halhburton On taking up his duties, he 
found the physiological laboratory situated ın ill- 
adapted premises in the basement But it was 
there, though handieapped in many ways, that 
some of his finest work commenced, and shortly 
after his appointment a move was, made to the 
present position, where under his guidance it grew 
and prospered It was a source of gratification to 
him and to others that five years after his rete- 
ment, he was able to open extensions to his old de- 
partment, extensions for which he had hoped and 
worked and, by his labours, justified 

In his choice of staff and colleagues 1n research, 
Halliburton was singularly happy—one has but to 
name Dr [now Su Charles] Martin, Sir Frederick 
Mott, T G Brodie, F S Locke, and Otto Rosen- 
hem 

Despite excursions into other parts of physiology, 
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it was the chemical side to which Halliburton always 
returned, devoting much attention to the problems 
connected with the properties of nerve, of muscle, 
and of protein As an investigator his name 1s 
perpetuated m the pioneer work ın these questions 
Halhburton made physiological chemistry his own 
It 1s largely to him that the present position of bio- 
chemistry ıs due By his earher work and by his 
writings he laid the firm foundations of his subject, 
and his researches are now part of the heritage of 
physiology 

Handicapped as he was ın personal experimental 
work, his capacity for compiling and classifying 
information was little short of marvellous Huis 
“ Text-Book of Chemical Physiology and Patho- 
logy " (1891) ıs monumental, his “ Handbook of 
Physiology " has completed nmeteen editions, his 
“ Essentials of Chemical Physiology ” 1s now 1n its 


‚fourteenth In addition to these labours, at the 


request of the Physiological Society he became, mn 
1916, editor of Physiological Abstracts, a task which 
involved the issuing of a monthly précis of papers 
on biological subjects appearing throughout the 
world Almost unaided for five years, he not only 
edited and managed this journal, but also did the 
major part of the abstracting Other publications 
melude “ The Chemical Side of Nervous Activity " 
(Croonian Lectures, 1901), “The Biochemistry of 
Muscle and Nerve" (1904), “ Physiology and 
National Needs" (1919) As contributions to 
original work, there appeared from his laboratory 
some three hundred papers by himself and by 
others He delivered the Oliver-Sharpey (1907), 
the Goulstonian (1893), and the Crooman (1901) 
Lectures of the Royal College of Physicians He 
commenced and for several years compiled the 
invaluable section of physiological chemisti y 1n the 
“ Annual Reports on the Progress of Chemistry ”’ 

In 1891 Halhburton was elected a fellow of the 
Royal Society , the degree of LL D was conferred 
on him by the Universities of Aberdeen and 
Toronto He was a fellow of both King’s and 
University Colleges, senator of the University of 
London, member of the council of the Royal Society, 
and, in turn, vice-president of the section of 
Anatomy and Physiology at the meeting of the 
British Medical Association m 1893 — Twice, also, 
he was honoured by being president of Section I 
(Physiology) of the British. Association 

As a speaker Halhburton was supreme He 
brought to King's not only a scientific knowledge 
possessed by few, and a command of his subject 
coveted by many, but a facihty of expression 
envied by all It was, indeed, a tragedy, in his 
later years of leisure, to see the gradual loss of this 
great gift 

Halliburton's whole hfe reflected his personality 
Never physically strong, his abihty to carry out 
the strenuous programmes that he did was due to 
the unflaggmg devotion of Mrs Halliburton, who 
unti the end was untiring in her watchful care 

(Continued on p 945 ) 
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Habit: The Driving Factor in Evolution.” 
By Prof E W MacBrivg, F RS 


O subject is of such perennial interest as 
evolution, for evolution means the gradual 
growth of one type of an organism into another as 
the generations succeed one anothei {b 1s quite 
clear that if the possibility of this kind of growth 
be conceded for one type of organism 1t must hold 
good for all, since all, from the highest to the lowest, 
exhibit the same essential types of giowth and 1e- 
pioduetion Therefore the problem of evolution 18 
the problem of the growth of all ammated Nature, 
of which we ourselves form a part 
One of the principal interests of zoology has 
heen to endeavour to trace the course which evolu- 
tion has actually pusued m the case of each pan- 
ticular group of ammals It ıs as fascinating a 
problem as a cross-word puzzle, with this great 
disadvantage, however, that it has been so fat 
umpossible to arrive at an agreement as to what 1s 
the conect solution 
When this was first fully realised, interest m the 
problem dropped off In some quarters 1b was 1e- 
gaided as insoluble, and 1b was considered that the 
most contradictory solutions were equally likely 
Yet if the problem were given up, zoology would 
cease to be a science and be reduced to a lumber- 
ioom of disconnected facts, as indeed was its 
condition during the eighteenth century 
It 1s quite clear, however, that the problem of 
evolution 1s a secular one However 16 may have 
proceeded, 1ts progress has been exceedingly slow 
and ıb 1s impossible to obtam direct evidence of 
the actual operation of an evolutionary process 
from observations made during the span of a human 
lie Zoology shares this disability with geology , 
but geology 18 in better case than zoology, for 
geological structure, affecting as 16 does our obvious 
material surroundings, 18 likely to find a place in 
our permanent records , but no one in past ages 
is likely to have left mmute descriptions of our 
common animals with which we might compare 
desciiptions of then appearance to-day All evi- 
dence for the occurence of evolution 1s therefore 


* Royal Institution Discourse delivered on June 5 


mdirect, for duect observation of living animals 
yields very little but confiimation of the old maxim 
that ‘like begets like? Everything turns, there- 
fore, on the validity and convmemg power of this 
indirect evidence 

The evidence chiefly rehed on during the nme- 
teenth century was simularrty m ground plan of 
structure All animals possessing a back-bone, fot 
example, are built on the same general plan Jf all 
these animals had been evolved out of a common 
ancestor, this ıs what we should natually expect 
to find, and these facts, although they do not prove 
evolution, are consonant with the theory that 
evolution has occurred Of course, if fish, amphi- 
bians, reptiles, birds, and mammals all have grown 
out of one common stock, then the rule of ‘luke 
begets hke’ must have sufiered exceptions, but 
this difficulty 1s got ove: by assuming a principle of 
‘ variability ’, a principle which I shall discuss later 

Further research 1nto comparative anatomy has 
shown, however, that ‘ similauiby 1n ground plan’ 
does not always unply community of descent The 
muscles of fish and of the lower amphibia ave 
divided into similai segments repeated m a hne one 
behind the other, and so are the muscles of the 
common worms, but the view that worms and fish 
owe their sumiaities to descent from a common 
ancestor has now been given up by most zoologists 
It was, however, passionately advocated for at 
least a quarter of a century by the late Dr Dohrn, 
the founder of the Zoological Station at Naples 
Its disrepute is largely due to the assumptions 
which 1b involves tf ıt be true, then worms must 
have given up their origmal mouth and invented a 
new one on the opposite side of the body m order 
to become vertebrates , and the mam divergence 
between the supporters of this and rival theories 
of vertebrate descent depends on the view which 
their respective supporters take of the relative 
‘piobability ' that a new mouth would have been 
substituted for an old one, or that segmented 
muscles should have been evolved independently 
in two cases 
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If vaiiations occur sporadically in all directions 
_ ‘by chance ` for no assignable 1eason, 1f indeed, as 
the Bishop of Bumingham suggested ın a recent 
address on “‘ Heredity and Predestination ”, ‘ genes ' 
come “aus der Ewigkeit" and evolution depends 
on the chance correspondence of one of these genes 
with the needs of the animal, then the question 
of the acceptability of one theory of a particular 
descent over another 1s ultimately a question of the 
powers of imagination and credulity possessed by 
the theoriser 

If, however, as most of us who have looked into 
the question agı ee, evolution, if 16 has occurred atall, 
has been slow, and stiucture has been modified in 
accordance with the demands of function, then we 
must look for evidence of a mote satisfying kind 
than mere agieement ın ground plan ot structure 
So far as J can see, there are thiee sources of evi- 
dence open to us, and only three We shall examine 
them briefly 1n turn 


Tuar FIRST PROOF or EVOLUTION 


(1) A species of animal 1s defined as an assem- 
blage of individuals 1esembhing each other closely, 
except so fai as differences connected with age and 
sex aie concerned, and crossing fieely with one 
another and producing fertile offspring 

Now if we examine wide-langing species the 
members of which do not wander about much, we 
find that all such species are divisible into local 
races, each race mhabiting a cireumseribed area 
The members of each race differ from those of the 
next race m minute characters such as colour and 
the pioportions of the limbs and trunk, ete No 
one has ever questioned the assumption that these 
various 1aces have been evolved or developed out 
of a common stock , even the theological opponents 
of Darwin, who assumed that the Almighty had 
created every species independently, admitted this 
But subsequent research by naturalists has shown 
that there 1s no hard and fast hne to be drawn 
between the differences that separate races and 
those that divide species ‘There 15, for example, a 
squiriel ranging all over tropical Africa known as 
Hehoscvurus This varies a great deal ın colour, and 
systematists had classified these colour varieties as 
distinct species But Mr M A C Hinton, after the 
examination of an enormous amount of material, 
has come to the conclusion that all these supposed 
species are merely local races of the same widely 
distributed species It ıs assumed, of course, that 
members of distinct species will rarely breed to- 
gether, and that when they do so they produce 
infertile hybiids, but that when membeis of dis- 


tinct races bieed together they will produce numer- 
ous feitile offspring 

In very few cases has this test been applied, 
however, we guess that two assemblages aie dis- 
tinct species, because when they come into contact 
with one another in Nature they keep distinct from 
one another, and in those cases where the ex- 
permment has been tied they aie often mutually 
infertile But suppose we aie dealing with two 
very similar groups of animals, one 1n Europe and 
one in America, and we regard each group as a 
distinct species, how shall we discover whether they 
are mutually fertile o1 not? In fact, 1t appears, 
especially from the 1eseaiches of Dr Goldschmidt, 
who bred togethei members of the different geo- 
graphical iaces of the Gipsy-moth (Lymantria 
dispar), that there 1s no absolutely sharp division 
between sterility and fertility, but that there 1s every 
grade of fertility, with the zero limit at stenlity 

I have said that the division of the species into 
local races 1s only found in species which do not 
wander much Where there aie extensive migra- 
tions either in search of food or to accustomed 
breeding places, members of the species drawn 
from all localities mingle togethei and no local 1aces: 
are formed Dr Johan Hjort has shown that an 
adult cod in the North Sea may travel as fai as 
2000 miles ın one year to and fiom its breeding 
place No better example of the contiast between 
a stationary and a migratory species could be 
imagmed than that between the so-called vivi- 
parous eel, which ıs a blenny, and the true eel The 
true eel when fully grown 1s a fresh-water fish Its 
ally, the conger eel, haunts the sea, but 1s only 
found in shallow water close to the shore The 
true eel lives 1n rivers and ponds for several years, 
eating voraciously and growing enormously in size 
When fully giown, the desue to migrate to the sea 
overcomes ıt If ıt 1s in a river, ıt swims down- 
wards to the mouth , 1f 16 1s 1n a pond, 16 emerges 
at mght and wiiggles over the moist grass until 1t 
reaches the nearest stream and then resumes its 
Journey to the sea I once surprised an eel in this 
migiation , 1t was wallowing in a mud puddle in 
a field a few yards from the edge of a Cornish sea 
chff No doubt as soon as darkness fell that same 
evening it would gain the edge of the clift and make 
the great adventure ‘True eels are found ın all 
the i1veis of Europe and North Africa, from the 
White Sea to Morocco, and also in the rivers flowing 
into the Mediterranean Yet if a sample of eels 
be gathered from any of these rivers and compaied 
with a sample from any other, no difference can be 
observed between them It 1s true that the indi- 
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viduals m each sample differ shghtly from one 
another, some have a few more vertebiz in the 
backbone than others, but these differences are 
found equally 1n all samples 

The reason for this umformuby of type became 
clear when Johannes Schmidt discovered the hie 
history of the eel When eels reach the sea they ail 
swim to the same breeding place, a spot situated 
m the Atlantic Ocean a short distance south of the 
Bermuda islands There they spawn, the females 
shedding the eggs and the males the sperm into 
the sea at random, where their union is left to 
chance, and thereafter the adults die Thus it 
comes about that the eggs of an eel from Morocco 
can be fertilised by sperm from a male from the 
North Sea , and if local conditions tend to produce 
local races, this tendency 1s neutralised by the 
constant crossing of the geim cells of individuals 
coming fiom different places The fertihsed eggs 
develop into flattened semi-transpar ent Jar ve with 
white blood utterly unlike the patents, and they 
take three years to reach the streams from which 
their parents came 

Contrast with this condition of affairs the habits 
and life history of the viviparous eel In this fish, 
the eggs after fertilisation are retained mside the 
oviduct and there develop into httle replicas of 
their parents, ready to take up the parental hte 
as soon as they are born They do not move fan 
from then buth-place, but form communities which 
interbreed chiefly with each other, and these com- 
munities show shght differences 1n stiucture from 
each other, even when as in Denmark they are 
separated from each other by distances so small as 
ffteen miles For example, a community living at 
the mouth of the Lym fiord differs shghtly from one 
living faither up the fiord 

Now no one will maintain that these differences 
have been specially created, all agree that they 
have ansen out of something in the local condi- 
tons The 1mportant pomt to note 1s that they are 
functional differences The eels from the mouth of 
the fiord are longer and. shmmer than those living 
hıgher up, this difference m shape 1s a difference 
in the o1gan of locomotion, namely, the tarl, which 
makes up two-thirds of the fish (Fig 1) The fish 


near the mouth of the fiord go out into the troubled | 
waters of the North Sea for their food and have to . 


swim more strongly than then sheltered neighbours 
m the fiord Hence the difference in structure 1s 
correlated with a difference m habit Sf, then, 
these minute differences are the first steps m secular 
evolution, we may say that they demonstrate that 
habil ıs the drwng force of evolution. 
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Tug Suconp Proor or EVOLUTION 


(2) The second type of evidence 18 derivable from 
the remains of extinct animals, that 1s, fossils But 
only certain portions of this evidence are really 
convincing Jt ıs possible to take a series of fossil 
fish of different ages gathered ın different localities 
and to arrange them 1n a series rn the order of then 
supposed ages, and then to say that the series 
proves that evolution has gone on m a certam way 
It may be so, but 16 1s always open to the objector 
to deny that the older members of the series 
aie really the ancestors of the younger Some 
paleontological theories are based on senes hke 
thus, but I have always been extremely sceptical 
as to ther value J have harboured the suspicion 
that the younger fish 1n such series may have been 
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Fig 1 —The viviparous cel (Zoarces) 
se^ form 
denved from fish contemporaneous with the older 
ones but as yet undiscovered 
There ate, however, certain exceptional cases in 
which a whole series of 1ocks 1n one and the same 
locality 1s full of the remains of the same kmd of 
animals from top to bottom, and where as we pro- 
ceed from the older to the younger layers a slow 
modification 1n the structure of a particular animal 
ean be seen, until, 1f we compare the youngest with 
the oldest layers, we seem to be dealing with quite 
a different species, though the difference between 
the specimens found 1n two contiguous layers may 
be so slight as to be inappreciable In cases hke 
this, no doubt 1s possible that we are dealing with 
the same 1ace of animals, which 1s undergoing slow 
modification, and these successions are known as 
lineage series The conditions foi the preservation 
of such a lineage senes are the persistence of a uni- 
form deposition of sit m quiet wateis in the same 
locahty for vast periods of tıme The best two 
cases of such serres known to me are the rocks in 
the western States of North America exposed in the 
sides of the Grand Cañon, and the English Chalk 
In Notth America, the rocks are the beds of silt 
deposited by the annual floods of a great river 
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which originated in a lage mland lake hke the 
present Lake Superior Every year some of the 
anmals grazing on the grass of the meadows 
bordering the 11ver were drowned and. their bones 
embedded in the silt In this way the whole story 
of the development of the camel and the horse has 
been elucidated, and, compaumg the remains of these 
animals found in the lower beds with those in 
the upper, we can see the ancestors of the camels 
changing from four-toed quadrupeds into creatures 
hke deer and thereafter into the splay-footed 
modern camel The teeth of the earher forms ate 
1n à complete series and the back teeth are studded 
with cusps Such teeth are found at the present 
day m animals which hve on soft, succulent food 
As time goes on the cusps become connected by 
longitudinal ridges and the teeth are thus converted 
into mills suitable for grinding the harsh herbage 
of the steppes In the case of the horse we can 
begin with tapir-hke creatures with four toes on the 
fore-feet and three on the hind-feet and pass by an 
infinite gradation of stages to creatures with a single 
toe on both fore and hind feet like the modern horse 
The teeth pass from a condition with cusps to a 
condition m which the cusps are connected by 
ridges , but these ridges run obhquely across the 
tooth, not along 1t as 1n the camel 

Now all these changes, both ın the camel and 
the horse, take place with great slowness and 
aie correlated with changes in habit The early 
ancestors walked on swampy ground as the tapır 
does now, ground where the spread of four toes 
was needed m order to give them adequate support 
As the ground became harder and dried, more and 
more reliance was placed on the central toes, and 
the lateral toes dwindled The tapir to-day lives 
on exactly the same kind of food as 1s indicated by 
the teeth of the ancestors of the horse 

The English Chalk omginated as a deposit of 
calcareous mud in quiet sea-water a considerable 
distance from land, so that ıt was unpolluted by 
sand and mud borne down by rivers In this mud 
hved and burrowed heart-urchins m most respects 
very similar to the modern heart-urchin, Echino- 
cardyum, which burrows ın the sands of the Futh 
of Clyde Our modern urchin constructs for itself 
à cave in the sand, the roof of which is supported 
by a crest of curved spines which the heart-urchin 
carries on Its back The cave communicates with 
the surface of the sand by a vertical shaft The 
mouth is on the under surface of the animal, not 
in the centre but pushed towards one mde It js 
crescentic m shape, with a greatly projecting lower 
hip called the labrum On the back of the uichin 


there aie five impressions radiating fiom the centie 
which 1emind one of the petals of a flower (Mig 2) 
These mpressions are each composed of a double 
series of transverse grooves On each groove sits 
a broad, flattened tentacle which acts like a gill 
this tentacle communicates with the interior by 
two pores, one at each end of the groove Through 
these pores, the tentacle eemmunicates with an 1n- 
ternal 1eservon known as the ampulla The right 
and the left series of grooves are separated by a 
median bare space One of the petals 1s markedly 
different from the other four It 1s more parallel. 
sided and the grooves are fainter and more 
numerous From this petal are given off, not 
gills, but very long tentacles terminated by 
filed discs These tentacles are thrust forth 
two or thiee at a tame through the veitical shaft 
on to the suface of the sand Here they collect 
small animals such as baby mussels, pull them 
down the shaft, and transfer 
them to a ring of branched 
tentacles surrounding the 
mouth, the so-called buccal 
tentacles, by which they are 
pushed into the gullet, and 
so the heart-urchin feeds 
The gills are contmually 
bathed in a current of fresh 
sea-water, which 1s sucked 
down the shaft and made to 
flow over the gills by the 
action of certain cihated 
spines 

Now when we examine 
the chalk sea-urchins which 
are known as Micraster, we 
discover that they occur in 
certain places ın countless 
numbeis throughout a great 
thickness of strata , and we find that they slowly 
change their characters as we pass gradually from 
the lower strata tothe upper The oldest Mocrasters 
have the mouth crrcularin outline and entirely devoid 
of the projecting lip or labrum (Fig 3) The petals 
are short and are not grooved, and the anterior 
petal ıs nob markedly different from the rest We 
interpret these features as meaning that these 
urchins, like the modern heart-urchin, Spatangus, 
were only partially buried , the gills projected freely 
into the sea-water, and the tentacles from the 
anterior petal were comparatively short The 
roundness of the mouth suggests that food was 
sought all round xt from the sand on which the 
heart-uichm rested As we pass upwards, the 





Fig 2—-Denuded shell of 
the recent heart-wichin 
(Echinocardium), show- 
mg the upper surface 
Note the grooved an- 
terior petal 
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mouth becomes more and more ciescentic 1n shape , 
the labrum grows out over it and at the same time 
the anterior petal becomes more and more grooved 
This grooving indicates the gradual coming into 
function of the long tentacles as food gatherers 
Simultaneously the centre lines of the other petals 
between the two rows of gills become grooved 
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Fig 3 —Four stages m the lineage-series of the cretaceous heart-urchin (.Wieraster) 
{2) ALveraster preecursor 
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of each petal becomes channelled out Every 
change im structure 1s correlated with a change in 
habit 

For convenience, geologists pick out certam 
forms which occur at certam levels and constitute 
them types, thus we have the zone of Micraster 
cor-boi1s But if we collect enough specimens, we 
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(3) Muruster cor-testudinarium 


Changes 4n. the interporiferous areas —On the upper surtace of the sea-urchin are five petal-shaped tracts, each formed 


Ot tmo 10W» of plates, pierced by pores tor the tube-feet 
“the interporiferous area’ 


The midd e region of each petal, between the rows of pores, 15 
In the lowest zone these areas are quite smooth, and the joints between the plates are not 


apparent In the following zones the areas undergo gradual change, the successive stages being termed sutured, inflated, 


subdivided, and divided 
gianulated 
and a sharp crest or ‘ carina ' 1s formed in the mid- 
dorsal hne im order to carry the spines which 
support the roof of the cave 
All these changes are the result of a habit of 
burrowing deeper on the part of the sea-urchin 
As ıt sinks below the surface of the mud, ib be- 
comes necessary to hold the mud away from the 
gills, and so the crest o1 carina carrying the fan 
of curved spmes is developed The buried gills 
require & more rapid current of clean sea-water 
over their bases and so the furrow in the centre 


Thus jn the highest zone the plates are divided by a median furrow, and are swollen and 


find that these types are but arbitranly chosen 
levels in an ever-varying population Moreover, 
we find that the various characters, such as labrum, 
carina, grooved. petals, do not change at the same 
rate in each individual In one, the mouth may be 
more crescentic but the petals less grooved than 
m another It is just as if the structure of each 
individual was responding to the change in its 
habits—but as 1f the different habits were not being 
modified at exactly the same rate in different 
mdividuals—in fact, as ıt has been dramatacally 
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expressed by one of our leading paleontologists, 
16 1s as af an individual could have a new collar 
but last year’s pair of boots 

The evidence from lineage series thus confirms 
the conclusion derived from the study of local 
races that change of habit ıs the driving force m 
evolution 


THe Tarrp PRoor or EVOLUTION 


(3) The third class of evidence 1s much more 
disputable than the first two, but i i$ can be 
established that 1t 1s valid, 16 1s of much greater 
importance, because it 1s far more wide-reaching 
This evidence 1s the hfe-history of the individual, 
which, according to the so-called ‘ biogenetic law ' 
of Haeckel, 1s a ‘ recapitulation ’ of the history of 
the race This theory, at various times, has been 
heavily attacked It has been asserted that there 
is no mbherent 1eason why the individual in its 
development should rehearse its ancestral history, 
and that in many cases 1t 1s impossible to 1magine a 
functioning adult animal at all similar in char- 
acter to the embryo 

The assumption that the animal does repeat its 
ancestral history involves a theory of the time at 
which ‘ variations ’, that 1s differences between one 
generation and the generation which preceded it, 
manifest themselves Geneticists are prone to 
assert that variations are due to chemical changes 
in the egg and that this changed chemical composi- 
tion manifests itself as a changed growth at all 
stages in development Emer, however, the in- 
ventor of the term ‘ orthogenesis ', maintained on 
the contrary, as a result of his detailed comparison 
of allied species, that new characters appear only 
towards the completion of growth and then first in 
males The dispute has arisen, as so many disputes 
arise, from the confusion of two different types of 
phenomena ‘The geneticist 1s considering the ab- 
normal, non-functional and monstrous deviations of 
growth shown by our domesticated animals , these 
are due to 1nterferences either with the egg or with 
the very young germ , they often, but not always, 
show themselves at the beginning of development, 
and the individuals showing them are always physio- 
logical weakhlngs as compared with the typical 
animals That these ‘sports’ or ‘mutations’, as 
they are called, are really due to chemical changes 
in the protoplasm, I am by no means ready to 
concede, the evidence available points rather m 
the direction of their cause being specific weaken- 
ing of the powers of giowth It ıs a remarkable 
fact that when these weakhnngs are returned to 
normal conditions and still are able to survive, 
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their offspring revert in a limited number of 
generations to the normal type The systematic 
zoologist, on the other hand, deals with specific 
differences and Eimer is nght when he says that 
these are manifested only at the end of growth, 
the youthful forms of allied species are notoriously 
so hke each other as to be almost umposstble of 
distinction 

If we compaie two species belonging to the same 
genus, one of the generalised type common to the 
tribe and the other of a specialised type, 1t will be 
found that the youthful form of the specialised type 
resembles closely the generalised type If we reject 
the doctrine of special creation and adopt the 
hypothesis that the two species have been de- 
veloped out of a common ancestor, then 1t follows 
inevitably that the more specialised 1epeats, m its 
later development at least, the history of the race 
We can only have definite proof of this biogenetic 
law when we have independent means of knowing 
what the ancestry of a particular species has been, 
and, as has already been pomted out, this 1s possible 
1n only a few cases, and the knowledge thus attained 
throws hght only on the latest phases of racial 
history But the developmental history of all the 
higher animals begins with the egg—whieh in its 
essential structure 1s an amoeba-hke protozoon— 
and therefore this development should present in 
shortened and simplified form the whole story of 
the race from its emergence from the protozoon 
level to 1ts culmination in the adult form of the 
species We have no certam means of testing 
the accuracy of the earher part of this record, but 
M we can bring strong evidence to show that the 
later phases do really represent ancestral structure, 
and if we can by comparative embryology elucidate 
the secondary causes which have modified the 
ancestral record, then I think we are justified 1n the 
faith that the whole development 1s a story of the 
evolutionary history of the race 


LARVA AND EMBRYOS 


Now one of the most important things to notice 
is that the development exhibits two phases, both 
of which are always present but which are of very 
different relative duration in different species 
These are the embryonic and larval phases In the 
embryonic phase, the young creature 1s sheltered 
from the outside world , but ın the larval phase, 16 
leads a free life, seeking 1ts own food and avoiding 
its enemies The latest phases of development are 
always larval, for no anımal ıs born exactly lıke 
the adult condition The earliest phases, on the 
contiary, aie always embryonic, because no egg 1s 
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ever cast naked on the world , every egg 1s sheltered | stiff horny cuticle or shell which impedes growth 


fo. a Jonge: or shorter time either inside an egg 
membrane o1 the mother's body 

Now 1t 1s easy to show that the larval mode of 
development 1s the primitive one, of which the 
embryonic 1s a secondary modification For the 
organs of the larva are used, whereas those of the 
embryo aie non-functional Thus there 1s a toad 
called Hylodes which lives ın the West Indies and 
frequents localities 1n the damp undergrowth which 
are far from water This toad lays large eggs from 
which hatch out minute fully-formed toads If, 
however, one of these eggs be opened about half- 
way through its development, there will be found 
therein a tadpole with fully developed tail and 
internal gills like those of the tadpole of the 
- ordmary toad which lives in water Therefore if 
we ate seeking the o1iginal meaning of develop- 
ment, we must concentrate our attention on species 
with a long larval development 

When we do so, we find in many cases, notably in 
the life-histories of the Crustacea, that the larval 
phase 1s broken up into a series of sub-phases or 
' mstais', and that during every one of these the 
larva has a distinct set of organs and corresponding 
hahits, so that the primitive type of development 
consists of the coming to the surface of a series of 
habits, and when a species deviates from the 
habits common to the order in the last phase of 
development, 16 exhibits the habits typical of the 
order 1n 1ts younger phases Of this we may cite 
one example which ıs familar to many From the 
egg of the common shore-crab, Carcinus, there 
hatches out a small shrimp-lke creature known as 
a zoaea This larva has a rounded and shortened 
fore part of the body known as the cephalothorax 
and a long thin binder part divided into six 
segments known as the abdomen ‘The cephalo- 
thorax has a spike projecting upwards from the 
centie of the back, and also one in front which 
is known as the rostium At the sides of the 
rostrum are two large stalked eyes, and behind 
these there are two pairs of short feelers Beneath 
1s the mouth and at the sides of this are situated 
three pairs of jaws or ‘gnathites’, which are 
practically identical with those of the adult crab 
Behind these jaws we find two pairs of compara- 
tively long forked legs, the so-called maxillipedes 
This list comprises all the limbs which the zoma 
possesses By using the maxillipedes as oars 1b 
rows itself vigorously about, grasping at any food 
which comes within its reach by means of its Jaws, 
and ıt employs 1ts abdomen as a rudder 

lake all Crustacea, the zoæa ıs enclosed in a 


Nevertheless, growth goes on, small buds appear 
at the sides of the segments of the abdomen pre- 
figuring swimmerets, and behind the maxullipedes 
other buds appear, the first indications of the 
normal legs of the crab The zoxa moults fou 
times, and after each moult comes a short period of 
unimpeded growth ‘during which the leg buds ın- 
crease slightly m length but the abdominal buds 
become fully developed swimmerets Then comes 
a fifth and critical moult and the larva changes into 
a megalopa, which smks to the bottom and has 
different habits For now it has legs behind the 
maxulipedes with which ıt can crawl, and it takes 
on habits hike those of the shiimp Like the shiimp, 
it can still occasionally swim, using for this purpose, 
however, the abdomen with 1ts swimmerets and not 
the maxillipedes 

After a bif period of this kind of hfe, the 
megalopa undergoes another moult from which it 
emeiges as a creature with a broadened cephalo- 
thorax but a reduced abdomen, no longer used for 
swimming but tucked underneath 1t, in a word, 
it has become a crab But the crab has not yet 
attamed the complete features of the adult crab 
For one thing, the abdomen retains a full set of 
swimmeiets It grows older and bigger, under- 
going a series of moults At last, there comes a 
crisis when 1t assumes the full sexual characters 
of the adult These characters are indicated 
by far-reaching modifications of some of the 
swimmerets It might have been expected that 
as moult succeeded moult the swimmerets would 
gradually change mto sexual organs When the 
crisis arrives they are re-absorbed into the body , 
their outer horny shells are cast off in the moult 
Underneath the next shell they re-develop as buds, 
which grow into the shape of the sexual organs, 
and after the next moult they appear 1n their fully 
developed form 

This history shows clearly the stuff of which 
development 1s made, we see a succession of 
‘powers of growth ' coming into action one after 
another, each set of growth powers gives rise to 
a corresponding set of organs, and each set of 
organs corresponds to a new set of habits De- 
velopment can thus be analysed mto a superposed 
series of habits, and thus ıt affords another con- 
firmation of the theory that habit ıs really the 
governing factor in evolution 


THE EFFECT OF ACQUIRED HABIT ON HEREDITY 


We have yet to face the ieally fundamental 
question How does habit govern evolution ? 


v 
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Does habit change first, and do the changed habits 
produce the modified structuie, or do structure 
and habit both ‘varv’ in all possible directions, 
and when the night habit and the right structure 
‘ happen ’ to coincide in some fortunate individual, 
is this individual ‘naturally selected’? In a 
word, does Darwin’s theory of evolution by natural 
selection cover the case of correlated changes in 
habit and structure * 

Now, 1n a sense, the theory of natural selection 
does cover this, and all othe: possible modes of 
evolution For if evolution has gone on at all, 
the powers of growth of one generation must have 
become altered as compared with those of a pre- 
vious generation, and this alteration is what 1s 
known as ‘variation’ Again, if evolution has 
occuried, the individuals which have evolved must 
have eontinued to live, that is, they must have 
survived To say that an individual has been 
‘naturally selected’ 1s merely to say that 1t 1s 
there Consequently the theory of evolution by 
natural selection 1s worse than a fallacy—t 1s a 
truism , 1t pretends to give an explanation which 
turns out on examination to be no explanation at 
all, but a mere form of words It1s obvious that 
the real problem 1s glossed over, 1t 1s hidden in 
the word variation or change Until we have ex- 
plained that, we have not really attacked the pro- 
blem of evolution at all 

Darwin implicitly assumed that 1nheritable varia- 
tions 1n all directions turn up ‘at random’, so that 
the nght combmation ıs always there to be ‘ natur- 
ally selected’ If this were really so, we should 
have to investigate the causes which produce these 
‘random’ variations, for ‘chancé’ or ‘ contin- 
gency’ 1s no scientific explanation But the so- 
called pure line investigations prove conclusively 
that Darwin’s assumption is wrong In phanero- 
gamous plants, ın Crustacea and in Protozoa, ıt 
has been proved that 1f we raise a biood from one 
parent only, either by self-fertilisation as 1n the case 
of the plant, or by parthenogenetic reproduction 
in the ease of the crustacean, or lastly by the 
asexual process of fission as in the case of the 
protozoon, the members of the brood will differ 
from each other shghtly in size and proportions, 
but the shorter individual will give rise to a brood 
of grandchildren as long as, or even longer than, 
those of the longer individual These individual 
differences, or ‘fluctuating variations’ as they are 
called, are due to differences in nutrition and are 
not inheritable 

If we abandon, then, the theory of random 
variations, we have to face the only alternative 
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left, namely, that change of habit produces change 
of structure This is the theory of evolution put 
forward by Lamarck, as can be shown by quota- 
tion from his “ Philosophie Zoologique” “ Every 
fairly considerable and permanent change in the 
environment of any race of animals works a 1eal 
alteration in the needs of that race Every change 
in the needs of animals necessitates new activities 
on their part for the satisfaction of those needs and 
hence forms new habits Every new need necessi- 
tating new activities for its satisfaction, requues 
the animal to make much more frequent use of 
some of its parts which 1t previously used less and 
thus greatly to develop and enlarge them A more 
frequent use of any organ gradually strengthens, 
develops, and enlaiges that organ , whilst the per- 
manent disuse of any organ imperceptibly weakens 
and deteriorates 1t, and progressively diminishes 
its functional capacity until 1t finally disappears 
All acquisitions and losses wrought by Nature 
on individuals through the influence of the en- 
vironment 1n which their race has long been placed 
and hence through the influence of the predomi- 
nant use or permanent disuse of any organ, all 
these are preserved to the new individuals by re- 
production "' 

This theory 1s what 1s termed ‘ Neo-Lamarck- 
ism " 1n order to distinguish ıt from the full evolu- 
tionary theory of Lamarck, for Lamarck beheved 
that the piincipal factor in evolution was a sort of 
urge towards perfection which was inherent in hving 
things, and that this urge was modified and even 
diverted from its course by the effects of the for- 
mation of new habits Now, 1n order to piove the 
truth of Neo-Lamarckism, it 1s necessary to bring 
evidence that the formation of habits m one genera- 
tion affects the next generation We must also 
try to show how this 1s possible, remembering that 
each member of the new generation begins its 
existence as a tiny germ cell, and that whatever 
influence ıs carried over fiom the previous genera- 
tion must be somehow embodied in this cell Of 
course, 1t 1s generally admitted that the formation 
of a new habit modifies the growth, and therefore 
ihe structure, of the generation by which ıb 1s 
formed We are all familiar with the enormous 
arms of the prize-fighter, and the greatly strength- 
ened legs of the professional dancer But, to many 
people, 1t 1s difficult to beheve that the strengthen- 
ing of one particular organ should so affect the 
germ cell that in the new animal produced by it 
the same organ should be strengthed as was 
strengthened 1n the parent 

Perhaps the best piece of evidence so far obtained 
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1$ that which emerges from the experiments of 
Durkhen These experiments lasted five years and 
the animal dealt with was the common white 
butterfly, Peris brasswc Durkhen discovered 
that 1f the caterpillars of this larva were reared 
m boxes provided with hds of orange-tinted glass, 
they would metamorphose into pups the pupal 
coverings of which, mstead of being coloured dirty 
white as in the normal pupa, were transparent 
Since the blood of the pup: 1s coloured gieen, this 
blood shines through the transparent cuticle and 
the pupa appeais to be green The pups were 
allowed to live until the white butterfhes escaped 
from them ‘These butterflies were carefully pre- 
served in large cages exposed to the air and hght 
but protected from the attacks of birds by a double 
belt of close wire-netting They were fed on sugar 
and water, and after a week or two they paired 
and laid eggs, which were carefully preserved 
Then these eggs were reared up into caterpillars 
Half of these caterpillars were subjected to the 
same treatment as thew parents, but half were 
reared in ordmary daybght The results obtained 
were as follows From the ongimal generation of 
caterpillars 66 per cent of green pup: were ob- 
tamed, from the second generation reared under 
orange light 95 per cent green pups resulted 
When. the offspring of the first generation of green 
pupa were reared m ordinary daylight, 34 per cent 
of green pups resulted The normal percentage 
of green pupee found ın ordmary cultures where no 
coloured ight was employed was 4 per cent These 
experiments show clearly that when a habit 1s 
acquired by one generation, a second generation 
exposed to the same conditions acquires the same 
habit more quickly and thoroughly , and that when 
the offspring of a generation which has acquired a 
pecular habit are returned to normal and typical 
conditions they still show the effects of the habrts 
acquired by the parental generation 

These experiments were repeated by Heslop 
Harrison on the allied species Peris napi, the 
turnip white butterfly In this species, the first 
generation of caterpillars reared under orange glass 
gave rise to 94 per cent green pupe, whilst the 
second generation reared under the same condi- 
tions gave also 94 per cent green pupæ, thirty 
of these second generation caterpillars reared in 
daylight all gave green pupæ The percentage of 
green pupz found m normal cultures was, however, 
higher than in Pseris brassice, reaching 20 per cent 

Heslop Harrison carried out another series of 
beautiful experiments to show how an ingramed 


habit is mherited There is a gall fly, Pontama | 
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salicis, which normally lays its eggs in a particular 
species of willow (Salix anderson) Harrison found 
that by hatching the msects out of the galls of this 
species and letting them loose m his garden, they 
could be forced to lay thew eggs on another species 
of willow (Sala rubr) when the first species was 
not available During the fist years there was a 
heavy mortahty and only a few of the gall flies suc- 
ceeded in estabhshing themselves on the strange 
wilow, but when the experiment had lasted for 
five years Harmson remtroduced the origimal 
species of Salza into his garden, but the saw-flies 
continued to lay their eggs on Sala :ub»n, to 
which they had been accustomed The acquired 
habit had therefore become hereditary 

Perhaps the best example of the mheritance and 
transmission of an acquired habit 1s afforded by the 
experiments of Metalnikoff on Galleria, a moth the 
caterpillars of which feed on beeswax If the cater- 
pillars of this species are reared 1n an incubator at 
a temperature of 30° C they will pass through their 
entue development in a period of 6-8 weeks, so 
that as many as six or eight generations can be 
reared in a year The caterpillars are extremely 
susceptible to attacks by the cholera bacillus , but, 
as 1s well known, a vaccine 1mmunising against the 
attacks of this bacillus has been prepared, and if 
this vaccine 1s mjected into the caterpillars when 
very young they resist the toxins produced by the 
bacillus Metalnikoff began his experrments with 
a brood of caterpillars which were the offspring of a 
single female He ‘immunised ’ half of these with 
the vaccine and then inoculated the whole brood 
with the cholera bacillus After three or four days 
the survivors were counted and allowed to develop 
and become the parents of the next generation 
The same procedure was adopted with the next 
generation This generation may be called the first 
filial generation and its offspring is then the second 
fthal generation None of the unprotected members 
of the first or second filial generation survived, but 
of the thud fihal generation 30 per cent survived 
In the sixth filial generation the proportion of sur- 
vivors had risen to 42 per cent, and m the ninth 
fihal generation to no less than 75 per cent 

Metalnıkoff remarks that the reason why previous 
experiments designed to test the theory that 
acquired habits are inherited had given negative 
results was that the experimenter had been content 
to rear two or three generations only ‘Time pays 
no attention to expermments in which she is left 
out of account ” 

Entomologists have long been familiar with what 
are termed biological races within the species By 
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this 15 meant races which nearly or entirely resemble 
each other in stiuctuie but differ in them habits, 
notably m the spectes of plant or animal which they 
attack The same kind of races are encountered in 
other groups of animals Dr Goodey has described. 
them ın the case of nematode worms ‘Thus Ascaris 
lumbricordes, a worm about six inches long, 1s found 
both in the human intestine and in that of the pig 
Nevertheless, 1f the eggs of the human Ascaris are 
eaten by the pig they fail to develop m its intestine 
In Trinidad, a large proportion of the pigs are 
infected with Ascaris lumbricoides , but the pig- 
keepers, who are principally Negroes, suffer very 
httle from this parasite, although, when one con- 
siders their habits, their food must be constantly 
polluted with the-eggs of this worm 

Again, the nematode, Heterodera schacti, attacks 
beetroot The male remains in the earth, but the 
female bores into the plant and swells up to the size 
of a lemon seed, which ıt resembles in shape and 
appearance In Germany there 1s a race of Helero- 
dera schachtw which attacks the potato In this 
race the female when 1t swells assumes a spherical 
form  Itis very difficult to get this race to live in 
the beetroot, but by planting beetroot for three 
years running on land infested with the potato 
parasite, this was finally accomplished The 
females, although descended from the potato race, 
when they succeeded 1n maintaining themselves on 
the beet assumed the form of a lemon seed 

Goodey attributes the formation of these bio- 
logical races to ‘food-memory’ By this he means 
that the female transmits to 1ts offsprmg some sub- 
stance which induces them to seek out the same 
kind of plant as that 1n which ıt hved He thinks 
that this 1s not quite the same as the inheritance of 
acquued characters But 1t 1s mherrted habit and, 
as has been pomted out, this 1s what Lamarck 
meant by the inheritance of acquned characters , 
habit changes first and structure follows only long 
afterwards 

Dr Thorpe, in an article entitled “ Biological 
Races m Insects" (Biological Reviews, vol 5), has 
given numerous examples of these races From 
his interesting article we select the following cases 
The louse which infests the human hair (Pediculus 
capitis) differs shghtly from that which hides m the 
clothing (Pediculus coipores) in colour and shape 
(Ing 4) Nuttall bred the head-louse, Pediculus 
capuss, for two years in boxes and found that 1b was 
completely changed into Pediculus corporis Hy- 
ponomeula, the small Ermine moth, attacks the 
apple, the hawthorn, and the blackthorn The 
forewings of the moth are said to ‘ vary ' 1n colou 
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from dark grey to pute white but 16 appears that 
the ‘ vaiieties of colour’ are coiielated with the 
plant attacked , for the white variety was found 
most frequently on the apple and the dark-grey 
on the hawthorn When larvae taken fiom the 
hawthorn were allowed to pupate in cases con- 
tamıng both apple and hawthorn, they laid 911 
eggs on the hawthorn and 237 on the apple 
Thorpe remarks that the offspring of a generation 
reared on one plant and forced to feed on another 
will produce a third generation which will prefer 
the second food plant to the ancestral one, but 
will not entuely pass over to ıt when offered a 
choice of plants, so that the change from one set 
of habits to another 1s progressive, not effected at 
once as it should 
be if it were 
merely a case of 
‘memory ' 
Anothergroup 
of animals in 
which the pro- 
duction of new 
races by the 
formation of new 
habits 1s going 
on 1s the fishes 
which | mhabit 
the torrential 
hill-streams of 
India These 
fish, which have 
been beautifully 
deseribed by Hora, have evolved modifications of 
the ventral surface which enable them to cling 
to stones and avoid bemg swept away by the 
curent We may select the carp-hke fish Gana 
rupeculus for special description Of this fish, 
Hora collected a large number of specimens of 
varying sizes He found that when they were 
very small (13 mm) m length the mouth was 
nearly terminal and was bordered by its proper 
upper and lowe: lips As ot giew larger, a so- 
called anterior labial fold made its appearance, 
which in its growth pressed the mouth down- 
waids and backwards and the true hp mwaids 
Behind the true lower lip another fold, the pos- 
terior labial fold covered over with papillae, makes 
its appearance Thuis 1s crescentic, with the con- 
cavity turned backwards, and between the arms of 
the ciescent a disc-like area of callous skin appears 
which the fish presses against the stones so as to act 
lize a sucker The lateral extiemities of the true 
posterior lip grow backwards and form lateral 





ria 4 —The abdomens of varieties of the 
human louse (Pediculus humanus) A 
Body louse B and C Head louse 
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borders to the sucker A tuberculated 11dge of 
skin forms its hinder margin These stages, 
which Hora believes to be all growth stages of 
Gai ra, rupeculus, are paralleled by the adult stages 
of othe: species of Garra The difterences in 
development of the sucker are correlated with 
shght differences 1n the velocity of the current, 
and hence 1n the efforts which the fish has to make 
to hold on to the substiatum 

If we sum up all this evidence, we arrive at the 
conclusion that these biological races owe their 
o1igin to the inheritance of acquired habits, and in 
them we see the very fist stages in evolution I 
cannot sympathise with the remarks made by 
Di W T Calman in his address to Section D 
(Zoology) at the meeting of the British Association 
at Biistol m 1930 Dı Calman stated that the 
cases adduced to prove the mheritance of acquired 
characters concerned characters so slight and 
fugitive that they could have played no effective 
part in evolution Since, as all admit, evolution 
has been a very slow process, 16 could only be the 
very smallest steps in ıt which could be demon- 
strated during the period of observation open to a 
single observe: Many people appear to think 
that ın order to prove the inheritance of acquued 
characters, 1t would be necessary to show that when 
a structure had been changed by the exposute of the 
animal to a new environment during one genera- 
tion, the same structure should be inherited in full 
strength by the next generation when the new 
environment had been changed back into the old 
and typical one ‘This shows a complete mus- 
understanding of the 1eal state of affairs When a 
structure changes owing to the action of a new 
environment, this 1s because ıt responds to the 
change by a new 1ate of growth, if the offspring 
are replaced in the old environment, this means 
that they come again under the influence of that 
environment, and thew mode of growth tends, of 
course, to respond to the old and typical envnon- 
ment To prove that the habits and mode of 
growth acquued in one generation do affect the 
next, all we require to show, and all we could expect 
to see, would be that there was an intensification of 
the effect when the exposure to the new envuon- 
ment was continued for several generations, and a 
lag ın the 1esumption of typical characters when 
the offspring of individuals which had been ex- 
posed to the new environment were replaced in 
the typical environment These expectations are 
amply borne out by Durkhen’s experiments on 
pup and Nuttall's experiments on the Jouse, to 
name only two examples 


Tar Mopt or TRANSMISSION OF ACQUIRED 
HABIT 


Even if we succeeded ın showing that the char- 
acteristic features of alhed species were correlated 
with the habits of each particular species, many 
people still feel a hesitation in admitting that the 
habits have caused the characters To revert to 
the case which has just been considered, they 
would ask, how can the fact that the Garra fish 
in one paiticular place have to piess theu discs 
more tightly against stones, and thus enlarge them, 
so affect then germ cells that these, when they 
develop into little fish, will have larger discs * 
Is a picture of the parent repeated in mmiature in 
the germ cell? Even if we could admit this, we 
might ask how the geim cell picture was altered 
when the parent was altered 

Now the study of embiyology, and m particular 
of experimental embryologv, affords, as 16 seems to 
me, a satisfactory answer to these conundiums 
Whatever the embi yo 1s, 16 1s not à machine, that 
1s, as Driesch expressed ıt ıt 1s not a constellation 
of parts 1n fixed relations to one another, and this 
is the only exact meaning that can be given to the 
word ‘machine’ It begins as a single cell and 
this multiplies by division into a number of cells, 
and n each cell slumbers the powe: of develop- 
ng into the whole The nucleus, as 1s well known, 
is the centre of the growth poweis of the cell , but 
what a particular cell will develop mto depends 
not on its inherent capacities but on its position 
in the whole It ıs dominated by the whole, and 
this 1s what Driesch meant by ‘entelechy’ The 
eaily development of sea-uichins affords beauti- 
ful examples of this When the egg divides so 
as to form a blastula, a portion of this blastula can 
be eut off, the remainder contracts so as to heal 
the gap and produces a small larva with all the 
organs developed®but of reduced size Further, 
when the egg has divided into a few cells, the 
mutual positions of these can be altered by pressure 
so that cells that should be 1n front lie at the sides 
and vice versa, yet ıt develops into a perfect larva 
All the cells are equipotential But this state of 
affairs does not continue After a time the gas- 
trula stage supervenes, when one pole of the blas- 
tula flattens and is pushed ın like a finge1, so that 
the rudiment of the gut ıs formed If just before 
this stage supervenes the top half of the blastula 
is cut off, this top will grow into a new blastula, 
but will develop no further, whilst the bottom half 
will heal up and proceed with its development and 
form a perfect larva 
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Later m development the front ccelomic pouch 
on the left side gives off a httle bud which grows 
into the water-vascular 11ng-canal of the adult sea- 
urchin From this canal all the beautiful tentacles 
of the adult grow out ‘This bud modifies all the 
tissues 1n its neighbourhood The skin coveiing it 
gives rise to a crown of beautiful pointed spines 
Where the posterior coelomic vesicle 1s overlapped 
by the bud, this vesicle gives rise to the chisel-like 
teeth of the urchm Under stimulation of the 
growth of the laiva the front ccelomic pouch on 
the »?ght side may also give rise to a water-vascular 
bud When this takes place 16 transforms all the 
tissues of the 1ight side of the larva, diverting 
them from their normal course of development 
and transforming into replicas of the tissues on the 
left side of the laiva 

How have these changes come about? Since the 
nuclei govern the whole growth and metabolism of 
the cells, it can only be because the nuclei ın a 
certain part of the embryo have emitted some new 
substance into the protoplasm which has altered 
its growth So that we are confronted with the 
paradox that the nuclei, which are alike and all of 
which possess all the powers of developing into the 
whole, when once the development of the whole has 
started, develop only portions of them powers 
appropriate to their position in the embiyo and 
produce these powers one after the other m a 
definite order The most maivellous example of 
this has been desciibed by Brachet The egg of the 
frog, he found, can be entered by as many as seven 
spermatozoa One of these unites itself with the 
egg nucleus—in a word, fertilises the egg—and 
then this double or zygote nucleus starts dividing 
and oigamsing the protoplasm into cells But 
the other spermatozoa start doing the same thing, 
and as they are only half the size of the double 
nucleus, the cells which they form are much smallei 
and easily distinguished from those formed by the 
zygote nucleus Thus there may be no less than 
seven centres of cell formation 1n the egg , yet out 
of this medley 1s produced not a seven-headed 
monstei but a single tadpole 


Just as the whole 1n development dominates and 
directs the growth of the parts, so, ın reaction to the 
environment, the whole animal enters into the 
reaction and every part 1s co-ordinated with every 
other part When, for example, a lion springs on 
its prey, every muscle in 16s body comes into action, 
some are contiacted, others are 1elaxed, for ıb 1s 
not the individual organ which reacts to the stimu- 
lus but the whole anımal The reflex actions of 
excised muscles with which human physiologists 
have chiefly occupied themselves give no picture 
at all of what goes on ın the intact animal st11ving 
unde: the influence of what Lamarck calls its 
'mner feehng’, and Rignano its ‘ affectivity ’, 
to escape from its enemies or to seek its food or 
a mate 

If we make the reasonable assumption that every 
such action has a reciprocal effect on the nuclei, and 
stores up something ın them which ıs given forth 
when the action 1s repeated and accelerates and 
strengthens it, then we can make a provisional 
picture of the modus operand: of the inheritance of 
habit For since all the nuclei are potentially alike, 
any one of them may become a germ cell if ıt 
finds itself in the proper position m the develop- 
ing egg, and the nuclei of the germ cells will receive, 
lıke the nuclei of the other cells, the after-effects 
of the animal’s actions When the germ cells de- 
velop into the new generation, these deposits will 
become active at the corresponding period of 
growth of the embryo and will stimulate this 
growth If the habit continues for many genera- 
tions, more of the deposit will be formed every 
generation with an increasingly powerful effect on 
growth The modified structure will be formed on 
ever slghter stimulus, until finally so much of the 
deposit 1s accumulated that the organ develops 
without stimulus at all, lke the eye of the baby 
rabbit in the darkness of 1s mother’s womb 

In the hght of this hypothesis, we see why de- 
velopment should be ultimately analysable into 
a superposed series of habits, and why in the 
last iesort habit should be the druing force in 
Evolution 
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Church Cottage, ther home ın Marylebone Road, 
was open house to friends of all ages In this oasis 
from London's rush, many sought both help and 
advice, none was refused Free from worry over 
the more material aspects of hfe, his help to those 
in straitened circumstances was often more than 
words Generations of students think with affec- 
tion and speak with reverence of their old teacher 
and friend Childless himself, they were his ‘ boys 
and girls’ When he came to King’s, our College 
was enriched, by his death the whole scientific 
world 1s made poorer 
It ıs difficult to write truthfully about Halh- 
burton without appearing to exaggerate His char- 
acter, his scientific accomplishments, his nature, 
his industry, his very hfe itself, make him one we 
can but mourn and do no more than try to copy 
J A HEWITT 





Dr RUDOLF MARLOTH 


WE record with deep regret the death of Dr 
Rudolf Marloth, the disàngushed botanist, who 
has been so closely associated with botanical work 
in the Union of South Africa Dr Marloth’s pro- 

.fession was that of a consulting analytical chemist, 
but ıt 1s with regard to his botamical work that he 
18 best known ın the domais of science 

On the foundation of the Botanical Survey of 
South Africa, he was appointed a member m the 
year 1918, but before that time he had gained a 
reputation as a botanist with a wide knowledge of 
the flora of the Cape region He was president of 
Section B of the South African Association for the 
Advancement of Science in Cape Town 1n 1903, and 
was president of the whole Association at Kimber- 
ley ın the year 1914 He was also president of the 
Cape Chemical Society in 1913 

Marloth was the author of many botanical works 
and i particular “ Das Kapland ", which was 
published in 1908 and gives a general phyto- 
geographical account of the vegetation of South 
Africa This fine work ıs profusely illustrated, 
mainly from photographs taken by himself, for Dr 
Marloth was, among other things, an expert photo- 
grapher and an acute observer of biological factors 
in relation to plant hfe Another monumental 
work is his “ Flora of South Africa ", planned to 
occupy four volumes, three of which have now been 
pubhshed, the first volume appeared ın 1913, and 
this also was magnificently illustrated with both 
photographs and coloured plates This is not a 
* flora ' in the strict sense of the term, as only a 
portion of the genera and species is dealt with 
and the Gamopetale have not yet been published 
It ıs, however, a work which all those interested ın 
the wonderful flora of the Cape region find indis- 
pensable for the proper study of the flowers of 
South Africa He also published, in the year 1917, 
a “ Dictionary of the Common Names of Plants of 
South Africa” In this volume, some two thousand 
records of common names of plants found ın South 
Africa are given, and the list 1s particularly useful to 
the overseas visitor, since the Dutch have common 
names for most of the more conspicuous and gener- 


No 3216, Vor 127] 


NATURE 


| 


945 


ally distributed plants One of his earhest works 
was his “ Elementary Botany for South Aftca ”, 
which was published ın the year 1897 

Dr Marloth travelled widely m Africa in the 
course of his duties as an analytical chemist, and 
had a wide circle of friends, particularly among 
the Dutch, who helped him considerably m his 
botanical studies In connexion with his work 
on the Botanical Survey, he collected together a 
fine herbarrum, which was remarkably rich ın the 
Kuphorbiacea and other succulent plants belonging 
to the Cape Province The collection was rendered 
all the more valuable by the inclusion of photo- 
graphs of these plants, givmg their characteristic 
features in careful detail Such photographs m the 
case of ‘fleshy’ plants are of very great value to 
the botanical student, and his herbarram, which 
wil pass to the National Herbarium at Pretoria, 
will be invaluable to botanists carrying on researches 
on the flora of South Africa 

Dr Marloth was a man of gieat energy and a 
delightful companion 1n the course of a botanical 
ramble Having had an opportunity of spending 
some nine strenuous hours in his company on Table 
Mountain last November, one was able to realise 
the great extent of his knowledge of the Cape flora, 
and also his untinng energy as a walker, for, 
despite his age, he was able to outwalk many a 
younger man His unexpected death will be a very 
great loss to botamical science, not only m South 
Africa but also to the world m general 

A WH 





PROF JAKOB ERIKSSON 


JAKOB ERIKSSON, whose death, on Apul 26, we 
regret to record, was born m Hylle, near Malmo, 
Sweden, ın 1848 After a course of study at 
the University of Lund, he obtained his PhD im 
1874, and the same year was appointed lecturer 
(Dozent)in botany atthe University A yearlater he 
was called to Stockholm, where, besides teaching 
botany m one of the State colleges, he was engaged 
as plant physiologist at the experimental station of 
the Academy of Agriculture In 1885 he became 
professor and director of the department of plant 
physiology of the Academy, a position which sub- 
sequently comprised the department of agricultural 
botany Prof Emksson held this position until 
1913, when he had reached the age Lunt, entitlmg 
him to a pension He, however, continued his 
research work until shortly before his death, and 
published several books and monographs during his 
retirement His primary interest centred on the 
study of the diseases of agricultural plants, more 
especially mildew, parasitic fungi, etc It was very 
largely due to his energy and muitiative that the 
plant physiological laboratory at Frescati, near 
Stockholm, was created 

Prof Eriksson was a member of scientific aca- 
demies 1n several countries and recerved numerous 
awards for his contributions to the knowledge of 
plant diseases and their treatment A species of 
fungus 1n the Hysteriacee group has been named 
after him, and in 1923 an international prize for 


946 


research in plant pathology was instituted at 
Wageningeninhishonour He represented Sweden 
at nearly all of the international congresses on 
hortieulture and plant physiology, and devoted a 
large part of his tıme in the interest of the Inter- 
national Institute of Agriculture in Rome 

In addition to the work mentioned above, Prof 
Enksson took a keen interest ın pomology, and for 
a number of years edited the Journal of the Swedish 
Garden Assocation 





WE regret to announce the following deaths 


Mr W F Denning, a leading authority on meteors, 
discoverer of several comets, and of world-wide reputa- 
tion as an astronomical observer, on June 9, aged 
eighty-two years 


Baron Kitasato, For Mem RS, of the Imperial 
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Pathological Laboratory, Tokyo, Japan, noted for his 
work ın bacteriology, especially with reference to the 
aitificial production of immunity to disease, on June 
14, aged seventy-two years 

Dr R C Macfie, Thomson Lecturer m the University 
of Aberdeen for 1929, and author of a number of 
notable biological expositions, as well as of volumes 
of picturesque verse, on June 9 a 

Dr Warner J Morse, director of the Agricultural 
Experiment Station, Orono, Mame, on Mar 25 

Prof S W Parr, emeritus professor of practical 
chemistry in the University of Illinois, known for his 
researches on fuels, on May 16, aged seventy-four years 

Mr H Tomlinson, F BS , formerly principal of the 
South-Western Polytechnic, Chelsea, on June 12, aged 
eighty-four years 

Mr R T Wright, formerly fellow and tutor of 
Christ's College, Cambridge, and secretary of the 
University Press, on June 11, aged eighty-five years 


News and Views. 


Tum doctrine of the inheritance of acquired char- 
acters 1s by no means so dead as 1ts opponents thought 
a generation ago The effects of Weismann’s knock- 
out blow aie wearing off, and the heart begins to throb 
again, somewhat irregularly, but gaining strength all 
thetime In his Royal Institution Discourse of June 
5, on “Habit The Driving Factor ın Evolution ", 
printed in a special supplement this week, Piof E W 
MacBride takes a strong stand on the side of the 
heritability of acquired characters Dissatisfied with 
the evidence formerly adduced for the occurrence of 
evolution, he re-examines the question along three 
lines which he regards as the only possible approaches 
These are the line of racial differentiation amongst 
animals at the present day, the line of fossil evidences 
of past specific changes, and the line of embryonic and 
larval development And each of these lines, traced 
to its end, leads Prof MacBride to the conclusion, 
which would have delighted Lamarck as 1t will shock 
many adherents of orthodoxy, that habit or change of 
habit is at the bottom of the changes of structure 
which represent the difference between one species 
and another The interesting examples cited m 
support of the thesis will be eagerly scanned, but 
whether all of them will satisfy the doubters 1s another 
question 


To take the case of the blenny or viviparous eel of 
the Lym fiord, the mdividuals of which at the mouth 
of the fiord are longer and slimmer than their relatives 
higher up, without direct proof 16 1s unsafe to assume, 
and the argument 1s based on the assumption, that 
the difference 1s due to different habits May ıt not 
be that the differences represent responses to physical 
differences 1n the environment, such as varied. densities 
orsahnitjes ? Racial differences may be due to habitat 
as well as to habit, and until the one possibility has 
been eliminated the other cannot be taken for granted 
In a similar way it is possible to imagine that the 
reyersion of the spherical race of the nematode, 
Heterodera schactw, ın the potato, to the lemon seed 
form when 1t feeds again on beetroot, may be due to 
physical or chemical properties of the juices 16 feeds 
upon—a physical rather than an organic reaction 
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But this sort of objection to regaiding habit 1n every 
case as the initiator of structural change does not 
apply to other examples cited by Prof MacBride, and 
we view with sympathy his championship of the 
directive force of the organism in the evolutionary 
race 


IN an article on ‘‘ The Scientist and the Technologist 
in the Textile Industries ", published ın the Journal of 
Teatile Scuence, Prof E F Barker discusses co-opera- 
tion between men of science and technologists and 
problems of ther trammg Prof Barker points out 
that the technologist, or ‘ practical man’, as he 1s 
frequently described in the textile industries, has. 
attained his results much more by judgment and less 
by 1ule of thumb or haphazard methods than the man 
of science frequently imagines Examples are quoted 
of textile problems faced and evolved along inductive 
lines of reasoning by the technologist, which mdicate 
that some technologists at least may claim to be 
scientific workers within the sense of Sir Arthur 
Eddington’s definition of science as “ an attempt to 
set ın order the facts of experience" The traming 
of the technologist in the best of our technical colleges 
has been based largely upon system and not mere 
synopsis, and upon basic mductrve methods The 
technologist thus chiefly needs the cultural scientific 
training, based upon the extensive outlook or extensive 
* Science Discipline’? suggested by Sir David Pram. 
The man of science, on the other hand, 1s essentially 
an. analytical worker, and a fundamental defect of 
our present university traimng is that, while taught 
to appreciate facts, 1ts graduates are frequently quite 
unable to assess values, especially human values. 
This defect has largely been responsible for the slightly 
contemptuous attitude towards industrial research 
once common in university circles, and makes the 
exclusion of the technologist from association. with the 
man of science m the activities of the research associa- 
tions catastrophic Probably nothmg would more 
rapidly ensure the provision of adequate support for 
such associations from the industries themselves than 
effective co-operation between the scientific worker 
and the technologist 
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Pror Banxznurges that the man of science, having 
passed through the cultural scientific trammg, should 
proceed to the sterner discipline of an intensive train- 
ing m which studying, as Sir David Pram suggests, 
‘‘ everything of something ” evolves scientific, mental, 
and material tools, and the capacity to use them 
intensively, by means of which he may draw from 
Nature more of her riches for the service of mankind 
The failure of scientific workers to attam greater 
success than they have hitherto attamed 1s due to lack 
of appreciation of the problems which only broad co- 
ordinated enterprise can present for solution The 
traming suggested should assist the scientific worker 
to clamfy or to reveal for the technologist the problems 
and factors with which he has to work, and if the 
technologist by takmg the extensive “Science Dıs- 
eiphne " as part of his course acquires the scientific 
outlook, the required co-operation between science 
and technology should easily be obtamed Such 
collaboration, and the twin advance of science and 
technology, are essential 1f both are to play their part 
m solving the world problems which they have largely 
ereated The cultivation of a sense of values should, 
moreover, promote co-operation with art and human- 
tarianism—those other aspects of industry which have 
their part to play ın the future as ın the past m correct- 
ing the soul-destroying mfluences of mechanical work 
The success or failure of Western civilisation may, as 
Prof Barker suggests, depend upon the extent to 
which these aspects of mdustry function, not merely to 
serve the material mterests of mankind by the secrets 
won from Nature, but to promote man’s Ingher 
interests and the spirit of world fellowship 


Antiquity, thanks to a vigorous and courageous 
editoial policy, has attamed a position 1n periodical 
hterature which m Great Britain is unique It has 
succeeded ın maintaming its popular interest without 
thereby losing 1ts attraction for more serious readers 
who wish to be kept abreast of the archzological 
movement 1n branches of study other than their own 
Thus, 1n. the June issue, Miss Caton-Thompson gives 
a brief prelmmunary account of the problems, such as 
the relation of paleolithic and -neohthie culture to 
water supply, which the first season’s work of the 
Royal Anthropological Institute's expedition to 
Kharga oasis 1s revealing for future investigation, 
while the series of air photographs by Lady Bailey 
are most valuable as indicating the nature of the 
terrain In the same way, Mr J Leslie Mitchell’s 
“ Tnka, and Pre-Inka ” 1s a useful summary of present 
theory for those who have not been able themselves 
to follow recent developments in South American 
archeology in detal Mr Cyril Fox's study of 
“Sleds, Carts, and Waggons” in Wales 1s not only a 
valuable record of the development and relation of 
types of vehicles which are now passmg out of use, 
bub is at the same time an instance showing how 
a highly specialised type which has developed in 
response to local conditions may survive for a con- 
siderable tame even 1n the face of the standardisation 
of modern industry We efer to Dr Reisner’s 
contribution on ' Stone Vessels found m Crete and 
Babylonia” elsewhere, and must pass over other 
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matters of moment in favour of a question raised by 
the editor in his “ Editorial Notes "' 


Iw his “ Editorial Notes" the editor of Antiquity 
directs attention to the “ astonishing fact that 
there exists no Umversity Chair of what may be 
called Old English Archeology’, meaning by that 
expression, the antiquities of the Saxon, Danish, and 
Norman periods ‘To those who are not aequamted 
with the circumstances, while this may seem a matter 
for regret, ıt may not appear of special urgency 
There are other subjects of special study, of equal 
o1 even greater mmportance, which aie without this 
provision But, as the editor justly points out, not 
only have some of the most recent monographs on 
Anglo-Saxon antiquities been written by distinguished 
Continental archeologists, but also—and this is the 
more serious aspect of the matter—such knowledge 
as we have on the period, say, between AD 450 
and 650, 1s concentrated in a few individuals whose 
numbers do not increase as tıme goes on, while for the 
period A D 700 to 1000 accurate scientific knowledge, 
based on proved fact, is almost entirely lacking 
Yet there 1s ample material in Saxon ánd Danish 
earthworks, for example, upon which no work of 
excavation has ever been carried out In view of 
the lack of encouragement given to these studies, 
there 13 a very real danger that research in this by 
no means uninteresting phase in our history may 
entirely die out The modern standard of scientific 
excavation 1s too exacting to make ıt advisable to 
rely on private effort, however successful this may 
have been in the past in the mitial stages of other 
branches of archzological investigation, while the 
endowment of a chan would at least give organised 
direction to mvestigation, and probably provide the 
stimulus of open discussion and criticism which 1s 
essential to progress 1n this as in other similar studies. 


Tus Empire Forestry Society has recently published 
a second issue of a most useful little work entitled, 
“The Empire Forestry Handbook" The handbook 
gives a lst of office-bearers and members of the E F 
Association, a hst of forest officers of the Empire 
(not without tts value, but hable to get quickly out 
of date), a list of higher forestry educational centres 
in the Empire, a hst of Empire research institutes ; 
a lst of departments and institutions dealing with 
imperial forestry—incomplete, since several univer- 
sities which, apart from education, certainly deal with 
imperial forestry are omitted, data and tabular 
statements purporting to give the foiest resources of 
the Empire, but 1nevitably, ın the case of large areas 
of our tropical forests m as yet imperfectly known 
regions, based on the roughest of estimates, and 
finally a useful list of trade names of Empire timbers 
which it 1s hoped gradually to get established 


On the subject of forest research institutes m Great 
Britain the followmg comment may be made Under 
these institutes the Forestry Commission 1s first men- 
tioned, then the Imperial Forestry Institution, Oxford , 
and thirdly, the Forest Products Research Laboratory, 
Princes Risborough This ends the list of centres said to 
be undertaking forestry research in Great Britam , but 
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examples of such work being conducted 1n connexion 
with Empne forestiy interests at other centres could 
be quoted Perhaps the simplest for reference 1s 
fuinished by Dr Rayner’s letter ın connexion with 
forest research which appeared in NATURE of April 4 
The paper alluded to, ‘‘ Mycorrhiza in Relation to 
Tree Growth ", was actually published in the H#mpvre 
F'oresh Journal, vol 9, No 2,1930 As was pointed. 
out in the leading article n NATURE of May 16, on 
* Forestry Research in Great Britain”’, if forest 
research work for the Empire is really to pull its 
weight, the Forest departments require to harness 
every centre which ıs able to undertake such 
investigation work Dr Rayner has shown that 
Bedford College fo: Women, London, 1s capable of 
performing such work In the next issues of the 
Handbook ıt may be hoped that the editor will be 
able to find a place amongst his research instituteg or 
centres, since the Forestry Commussion, London, 
cannot be termed an institute, for the Bedford College 
for Women, and other places in Great Britain equally 
interested in Empire forestry research 


THE radio equipment of recently-buit luxurious 
liners ıs now wonderfully complete The new liner, 
the Empress of Britan, 1s furnished with both long 
wave and short wave installations The latter waves 
enable telephone communication to be maintamed 
over distances which are quite outside the range of 
the long wave transmitter Hence telegrams can 
be exchanged directly with the country from which 
the passenger comes, and this effects considerable 
economies Emergency and lifeboat radio equipment 
are also supplied The ordinary cabin telephones are 
connected with the short wave transmitter, so that the 
service iS as convenient as when on shore London 
connects each cabin telephone with practically every 
telephone in Europe, and New York with Canada, the 
United States, and Mexico The Marconi repeater 
equipment enables the ship's band to be heard in any 
parit of the ship There are eleven loud speakers for 
the decks and publie rooms and two for private cabins 
They can be used for making announcements The 
loud speakers are mounted ın the structure of the ship 
so as to harmonise with the decorations A special 
type of radio receiver enables broadcast programmes 
to be heard when they become available Gramo- 
phone records relieve the orchestra when necessary, 
and supply dance tunes Four large cabins are de- 
voted exclusively for the radio apparatus Tho Mar- 
conı direction finder 1s installed m the chart-100m 
for the convenience of the navigating officers ‘The 
radio equipment was installed by various companies 
acting on behalf of the Marconi International Marine 
Communication Co , Ltd 


On the occasion of the recent opening of its central 
laboratories, the British Non-Ferrous Metals Research 
Association has issued a pamphlet entitled “ Ten 
Years of Research for the Metal Industries”, which 
provides, 1n a convenient form, an account of the work 
done by the Association since its formation in 1920 
The main features of this work have been described 
on many occasions, and attention 1s now particularly 


No 3216, Vor. 127] 


directed to the efforts made, largely at the suggestion 
of the Director, to bridge the gap which undoubtedly 
exists between the solution of a problem 1n the labora- 
tory and its general application in industry Even 
where, as 1n this case, the interest of the principal 
firms ın the industry has been secured, the time 
lag which occurs between the issue of a laboratory 
report and the news that the report has had an actual 
influence on practice 1s so great as to disappoint those 
who have been most eager to promote industrial 
research The Association has done its best to 
diminish this time lag, first by an intelligence service 
which enables 1ts members to keep abieast with work 
that 1s being done all over the world, and next by a 
Development Section, with 1ts own trained staff, the 
duties of which will increase in importance as time 
goes on The new aluminium brass condenser tubes, 
the improved materials for locomotive firebox con- 
struction, and the ternary alloys of lead for the 
sheathing of cables are among the chief practical 
results of the work of the Association, and each of 
these calls for special effort in securing their general 
adoption by members 


WHERE there aie no civic regulations to the con- 
trary, modern buildings in cities are ever growing 
taller In Europe, ten- and twenty-storeyed buildings 
are getting not unusual, and in the United States theie 
are buildings with fifty storeys In order to let sun- 
light reach the streets underneath, the buildings are 
made narrower near the top This makes the problem 
of providing shafts for the requisite lifts very difficult 
In the Westinghouse International for April, an nter- 
esting account 1s given of a method that has been 
adopted in an eleven-storey office building in East 
Pittsburgh for mereasing the tiansport facilities up 
and down the building There are two shafts in the 
building and each shaft has two cars At first sight 16 
seems dangerous to operate two cars 1n the same shaft 
and on the same set of rails The difficulty has been 
overcome by running the cars to a fixed schedule 
Both complete their trips upwards before either of 
them starts on the ieturn jouney They thus always 
operate 1n the same direction The limits for the lower 
cal are the bottom of the shaft and the upper car, 
and the limits of the upper car are the lower car and 
the top of the shaft For the dual control, the car 1s 
automatically slowed down and stopped before it 
catches up the other car In addition, a set of signals 
is displayed within the car, so that the passengers and 
operator know at once why their car 1s slowed down or 
stopped before 1t reaches its destination The control 
panel shows at each instant the location of each car 
and also illuminates three signal hghts The green 
hght indicates full speed, the yellow hght slow speed, 
and the red light indicates a stop 


CONSIDERABLE attention 1s being paid at present to 
the part that wireless will play in the future in the 
growth of international communication Many be- 
leve that it ıs only a question of time until rt will 
become the universal medium for communication, and 
that wire and cable systems will become obsolete On 
the other hand, some believe that the future of wire- 
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less 1s very limited, and that ıt will be mainly confined 
to broadcasting and communication with and between 
mobile stations Tt ıs quite possible that wireless will 
be displaced eventually from the broadcast field for 
local areas by the use of wire broadcast systems In 
a paper published in Electrical Communication for 
April, H EH Buttner discusses this question fully He 
concludes that in the future development of iter- 
national communication there will be a definite use 
for both wire and wireless systems Short wave 
systems for long-distance communications are gener- 
ally the more economical But if the traffic 1s heavy, 
or if some 1s picked up on the main route, 1t 1s probable 
that the cable system would be the best commercially 
Owing to atmospheric interference, wireless circuits 
can rarely give continuity of service over the twenty- 
four hour day Cable circuits can also be interrupted 
by natural causes, possibly over along penod Wireless 
can transmit to several stations at once, but the secrecy 
of cable systems ıs of great umportance in war time 
To a large extent, wireless and cable services are 
complementary to one another ‘Those services where 
wireless ıs essential, such as broadcasting, trans- 
oceanic telephony, meteorological and direction find- 
ing services, should not be hampered by being allocated 
too few airchannels The extension of wire and cable 
communication systems to localities not formerly 
served owing to economic reasons will release valuable 
wireless channels for the development and pioneering 
of new services where the use of wireless 1s essential 


Tux Mineral Resources Department of the Imperial 
Institute has recently issued a most valuable survey 
under the title “‘ Mineral Position of the British 
Empire " (1931, pp 121, price 2s 6d ) - The mineral 
production of 1928, as compared with that of 1913, 
shows that the Empire has fallen back as compared 
with the world as a whole, but the chief cause of this 
1s the extraordinary increase in petroleum produc- 
tion, to which the Empire contributes only a very 
small proportion Otherwise coal and iron ores are 
the two chief mineral needs of industrial civilisation, 
and, in these, the Empire has enormous reserves, 
which should secure for 16 a high place in the world's 
industries for some centuries to come The future 
outlook as regards supplies of copper and the other 
base metals, as well as the 1ron-alloy metals, can also 
be regarded as promising — Minerals which the rest 
of the world imports largely from the Empire are 
asbestos, china clay, chromite, diamonds, gold, mica, 
nickel, and tin Minerals for supplies of which the 
Empire depends almost entirely on foreign countries 
are antimony, bismuth. borates, petroleum, potash, 
pyrites, quicksilver, sulphur, and radium Of all 
other important minerals, the Empire has ample 
supplies and great resources, and in many cases an 
exportable surplus The position thus disclosed as 
regards independence in the matter of mineral sup- 
phes 1s one with reference to which the Empire need 
not fear comparison with the rest of the world The 
survey 1s of great imterest and importance, and will 
prove to be an invaluable mine of information to a 
wide 1ange of appreciative readers 
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In conformity with the decision of Marshal Lyautey, 
Commussioner of the International Colonial Exhibi- 
tion to be held ın Paris this year, the Seventh Inter- 
national Congress of Aquiculture and Fisheries is to 
be included 1n the programme of the Exhibition The 
Congress will be 1n session from July 20 to 25 inclusive 
According to details available in the preliminary 
syllabus now issued, ıt will be constituted in three 
groups, the first dealing with marime fisheries and 
alhed industries, the second with river fisheries, and 
the third with overseas fisheries Each of these main 
groups will be further divided into numerous sections 
and subsections, each of which will consider and 
discuss in detail some particular branch oi aspect of 
the general theme The findings of sections will be 
communicated to the mam groups at combined 
meetings specially convened In addition to purely 
technical work, membeis of the Congress will join in 
visits to the Colonial Exhibition and take part in 
certain ofitsdeliberations At the end of the meeting, 
a tour will be arranged to all the principal fishing 
ports of northern France, including Boulogne, St 
Malo, Brest, Belon, and Lorient Anye fuither ın- 
formation regarding the Congress can be supplied by 
the General Secretary, 28 Rue Serpente, Paris 


In a short paper in Scientia (vol 49, p 335, 1931) 
Prof Paola Enriques, of Padua University, endeavours 
to find a way of conciliation between the apparent 
contradictions of heredity and evolution Heredity, 
to put ıt broadly, 1s concerned with the conservation 
of the species, while evolution, on the other hand, 1s 
concerned with the transformation of the species 
In the old days, observation of the relationships 
between parents and children left open a way for 
evolution, since childien, however much they re- 
sembled then parents, in some chaiacteis were 
different But genetics suggests that all the heredit- 
ary patrimony of the child can be decomposed into 
definite and known elements, so that no room 1s left 
for the evolutionary novelty Enriques emphasises 
the significance of the fact, well known to systematists, 
that there ıs amongst related species oi groups of 
species a combination of characters associated with 
the characters betiaying affimty | Further, one set 
of characters may vary independently of the other 
Experimental heredity shows also the possibihty of 
variations in hereditary factois, so that there may 
be deduced a common law ruling both heredity and 
evolution, the law of ‘‘independent vanabihty "— 
“ hereditary factors may vary independently of one 
another, and it 1s from the independent variations 
that the formation of new species 1s derived" So 
enters the possibility of evolution 


Funer form excellent objects of study for the 
amateur naturalist armed with the microscope, and 
the March issue of the Journal of the Quekett M3c10- 
scopical Club contains two mteresting papers in which 
different aspects of fungus study are discussed especi- 
ally for the microscopist The president of the Club, 
Mr J Ramsbottom, of the Natural History Museum, 
discusses some of the more interesting of tbe aquatic 
fungi, mcludmg in his account brief descriptions of 
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some httle-known groups in which the English forms, 
in particular, would well repay intensive study Mr 
B F Barnes, of the Department of Botany of 
Bukbeck College, London, discusses quite a different 
phenomenon By modern technique, using sterile 
solid media, fungi can be grown in pure culture for 
years and, thus cultivated, remain as constant 1n form 
and in the structure of their reproductive bodies as 
more highly organised plants It has thus been pos- 
sible to recognise the fact that variable forms, which 
sometimes remain distinct in culture whilst 1n other 
cases they revert with time to the normal, may be 
produced from the stable normal types by special 
treatment Mr Barnes describes the variations he has 
induced m three different species by heating the 
spores from which sub-cultures are afterwards made 


DURING the last ten years great 112nprovements have 
been made in photoelectric cells and in valve am- 
plifiers In a lecture to the Royal Society of Arts on 
Feb 25,W G W Mitchell showed how these xmpiove- 
ments have been of the greatest value in the develop- 
ment of television Comparing this art with that of 
picture telegraphy, where the tones of a photographic 
print are transmitted over & wire or wireless circuit 
and reconverted at the receiver end into a permanent 
record, he pointed out that with television, eighteen 
complete pictures must be sent out per second, and 
that the actual speed of transmission must be a 
hundred times quicker than in picture telegraphy 
The discovery by Baird that infra-red rays could be 
used instead of the hght from a powerful are lamp 
made the process of bemg televised quite comfortable 
to the subjects The method of two-way television 
over the telephone developed by the American Tele- 
phone and Telegraph Company was successful It 1s 
very expensive to install, and ıt has the great draw- 
back of using up some fifteen ordmary telephone 
conversation channels A two-way ‘conversation’ 
by this method was successfully carried out mn New 
York over a distance of two miles between two deaf 
mutes ‘The conversation was maintained solely by 
reading hp movements The main difficulty that hes 
in the way of developmg purely electrical methods 
such as the cathode ray method 1s the high voltage 
at present required for operating the necessary tubes 
The next big development will probably be the pro- 
duction of a picture of the size and brilliancy of the 
emema screen picture of to-day This will probably 
be done by using zone methods of scannmg ın con- 
junction with wired transmitting cucuits Television 
should prove a better aid to salesmanship than picture 
telegraphy It has already been found useful m 
connexion with researches on the Kennelly-Heaviside 
layer Mr Mitchell expressed the hope that litigation 
on patents wil not hold up the development of tele- 
vision as 1t did radio communication 


THE Apul issue of the Screntific American has a 
short description, with diagrams, of a sonic altimeter 
produced by the General Electric Company which has 
been used successfully by the Army An Corps of the 
United States A high fiequeney whistle mounted 
in a megaphone pointing downwards sends out short 
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blasts at regula: mtervals, the power being derived 
from a gas supply tank fed from one of the engine 
cylinders At each blast a pointer begins to tiavel 
round the dial of the altimeter and the pilot reads 
the position at the instant he heais the echo of the 
blast by 1eflection at the surface of the ground He1s 
provided with a stethoscope connected to a second 
megaphone pointing downwards, mounted m the tail 
of the aeroplane An acoustic filter in the connecting 
tube reduces the engine and othe: aeroplane noises, 
and 1t 1s found that altitudes so low as 50 ft and so 
high as 1000 ft can be accurately measured even in 
the densest fog 


TypHus fever in the Old World 1s transmitted by 
the body louse Recent Daily Scrence News Bulletins 
of Science Service, Washington, DC, report that 
Drs Dyer and Badger, of the US Public Health 
Service, investigating typhus fever in Baltimore, have 
obtained evidence incriminating a rat flea as the agent 
transmitting this form of typhus feve1, which may be 
a type shghtly different from European typhus fever 
It 1s probable that there are several typhus-lke fevers, 
for there are forms of typhus fever ın the East which 
are tiansmutted by ticks It is of interest to recall 
that Prof Matthew Hay, of Aberdeen, in 1907, before 
the mode of transmission of typhus feve: was known, 
suggested on epidemiological evidence that the flea 
might be the agent 


Messrs Bellingham and Stanley have recently 
issued a new illustrated catalogue of then spectio- 
metric apparatus The general feature in the design 
of their instruments 1s the increasing departure, which 
1s now fairly general, from the old conventional type 
based upon the rotating telescope and collimator 
Even where the Littiow principle of mounting 1s 
not applied, the instruments tend to be made in 
more compact and mechanically sounder forms, and, 
occasionally, to be constructed with interchangeable 
optical systems One spectrometer of 1ather special 
interest which has been built specially fo1 the study of 
the Raman effect, but would be of use 1n the imvesti- 
gation of any feeble visible source when high disper- 
sion was not required, 1s a large aperture instrument 
of aperture 7/2, with a single prism and a lens of 16 
em focal length, the spectrum between 8000 A and 
3400 A occupies a length of 16 mm Among other 
instruments listed 1s a polarising photometer for use 
in the visible and ultra-violet 1egions 


THE New Physics Building of the National Physical 
Laboratory will be opened on June 23 at 2 15, by Sir 
F Gowland Hopkins, president of the Royal Society, 
and chairman of the general board of the Laboratory 
Other speakers will be Su Richard Glazebrook chan- 
man of the executive committee, who will give a short 
account of the history of the building, and Sn J J 
Thomson, chairman of the research committee of the 
Laboratory At 3 o'clock the president of the Royal 
Society will proceed to the Main Aerodynamics build- 
ing, to receive other visitors to the Laboratory 


THE Bakerian Lecture of the Royal Society will be 
delivered at 4 30 on Thursday, June 25, by Piof 8 
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Chapman The subject will be ** Some Phenomena of 


the Upper Atmosphere ”’ 


THE latest addition to the series of catalogues of 
Francis Edwards, Ltd , 83 High Street, Marylebone, 
W 1, ıs No 538, devoted mainly to “ Voyages and 
Travels before 1750 " 


THE autho: of the article on “The Nature and 
Origin of Ultra-Penetrating Rays" in NATURE for 
June 6, p 859, writes that the following errors (pigsent 
in his MS ) were overlooked by hım in the proof ‘ At 
the end of the first paragraph ‘3 7 10? e-volts’ should 
read *19 10? e-volts' This error 1s repeated four- 
teen lines later Again, the same error appears m 
that at the bottom of the first column on p 860, * At 
present this limit is about 4 10? e-volts’ should 1ead 
* At present this limit 1s about 2 109 e-volts? ” 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —A labora- 
tory assistant for the medical unit laboratories of 
the Welsh National School of Medicme—D Brynmor 
Anthony, University Registry, Cathays Park, Cardiff 
(June 22) Two munitions committee research fellows 
at the University of Liverpool (Faculty of Engmeering) 
—The Registrar, University, Liverpool (June 22) A 
lecturer in mathematics (with physics as subsidiary 
subject) at the Handswoith Techmical College—The 
Prineipal, Technical College, Handsworth, Birmingham 
(June 23) A head of the Evening Building Department 
of the School for Building, Ferndale Road, S W 4, and 
a full-time instructor of plumbing for day and evening 
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classes at the same institute—The Education Officer 
(T1) County Hall, SE 1 (June 24) An assistant 
lecturer in commerce at University College, Leicester 
—The Registrar, University College, Leicester (June 
27) Two visiting teachers for chemistry and physics 
at the Norwood Technical Institute—The Education 
Officer (T 1), County Hall, SEI (June 27) An 
assistant lecturer in the Department of Political 
Economy of University College, London—The Secre- 
tary, University College, Gower Street, WC1 (June 
30) A demonstrator of physics at Guy's Hospital 
Medical School—The Dean, Guy’s Hospital Medical 
School. London Bridge, S E.1 (June 30) A lecturer 
in physics in the Egyptian University, Cairo—The 
Dean of the Faculty of Science, c/o Egyptian Educa- 
tion Office, 39 Victoria Street, S W 1 (July 1) Seven 
chemical assistants in the Public Health Department 
of the London County Couneil—The Clerk of the 
LCC, County Hall, SE1 (July 6) A tuto: of 
women students in the University of Leeds—The 
Registrar, University, Leeds (July 6) A half-time 
assistant lecture: in botany at the Univeigity College 
of Swansea— The Registra: , University College, Single- 
ton Park, Swansea (July 7) A demonstiator in 
physics m the University of Leeds—The Registra, 
University, Leeds (July 13) A reader in organic - 
chemustiy in the Aligarh Mushm Univeisity (candi- 
dates restricted to Indian-born subjects of the King) 
—Piof R F Hunter, Box li4, c/o NATURE Office 
A lecturer-m-charge of the Building Department of 
the Norwich Technical College—The Principal, Tech- 
nical College, Norwich 





Our Astronomical Column. 


Calendar Reform —A note ın this column on June 6 
referred to the widespread opposition to any break 
in the continuity of the seven-day week An article 
by Mr L C W Bonacina in the Evening Standard 
of May 29 goes too far, however, m the opposite 
direction in resisting all reforms One of his main 
points 1s the sentimental association of certain old 
traditions with the present months But it may be 
pointed out that many of these associations have 
already been broken by the change of style Before 
the change the hawthoin flowered early m May, 
now it seldom does so will after the middle of the 
month Again, the old rhymes 

Barnaby bright, the longest day and the shortest night 

Lucy hght, the shortest day and the longest right, 
are no longer true The dates of the feasts are June 
1land Dee 13 Thestrongest argument for a change 
is, however, the utterly ilgical arrangement of the 
length of the months Since the average length of 
a month is almost 30i days, ıt ıs clear that all 
months should have either 30 or 31 days The 
abnormal shortness of February 1s due to the pride 
of some Roman emperors, who wished their months 
to have 31 days It is strange that mankund has 
tolerated the anomaly for nearly two thousand years 

Different methods of mmprovement are possible 
The smoplest is to make the lengths 30, 31, 30, 31, 
ete, with the final 31 changed to 30, except m leap 
year Another arrangement is 81, 30, 30, 31, 30, 30, 
etc, with an additional 31 at the end, this has the 
advantage that the first three quarters are each 
exactly 13 weeks The leap day should be placed at 
the end of the year, so that ıt does not alter the terval 
from one calendar date to another in the same year 
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It 1s clear that there 1s room for improvements, and 
the prospects of carrying them out are rendered 
brghterif they are not too drastic It would be wise 
to drop all tampermg with the week , such a change 
excites strong opposition 


A Very Massive Double Star —A Daily Science News 
Bulletin, dated Washington, May 20, reports that 
another very massive double star has had its mass 
determined, by Dr J A Pierce, at the Dominion 
Observatory, Victoria, BC It will be remembered 
that the greatest star mass hitherto measured was 
that of the spectroscopic binary ın Monoceros known 
as the ' Plaskett Star’, since 1t was detected by Dr 
J S Plaskett, director of the Observatory at Victoria 
That consists of two stars of nearly equal mass, each 
at least 80 times as massive as the sun , since eclipses 
do not occur m that star, the exact masses cannot be 
given, but must be somewhat greater than the above 
Curiously, the bulletin. omits to give the name or 
position of the newly measured binary, which ıs one 
of the most umportant items in an announcement of 
this kind, ıb 1s stated that its bmary character was 
detected at Mt Wilson between 1920 and 1924, but 
it has been the subject of more exhaustive study with 
the 72-meh reflector at Victoria, simee the report 
mentions “spectroscopic and other photographs ", 
and also gives exact values for the masses (not merely 
munuimum values), it may be concluded that echpses 
have been detected The penod of 1evolution 1s 
56 days. and the masses of the components are re- 
spectively 134 and 50 times that of the sun The 
centre of gravity 1s 1eceding from the sun at the rate 
of 8 km /sec 
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Research Items. 


Chronology and Archeology —In Antequity for 
June, Dr G A Reisner examines the method of 
dating by means of objects from Egypt with special 
reference to stone vessels found in Crete and Meso- 
potamia, and meidentally lays down certain principles 
for its employment (1) Conclusions have often been 
reached on the datmg of single objects found in Egypt 
and little attention has been paid toitsrange It 1s, 
therefore, necessary to know the whole range of time 
during which the object occurs m Egypt and the 
variations in form which 1t assumes m that time (2) 
An Egyptian object found abroad must be identical 
in form, material, and technique with a type of known 
range in Egypt It must be remembered also that 
most objects m Egypt pass through two stages of 
development, an earher stage of practical use and a 
second in which more or less degenerate examples are 
made for burial purposes only Taking the history 
of stone vessels in Egypt, ıt would appear that the 
period during which we might expect an export 1s 
that from the time of Zer (third king of Dynasty I) 
to the end of Dynasty III , but the export as gifts, 
especially royal gifts, might have taken place down 
to the end*of Dynasty V oreven VI Examining the 
evidence from the royal site at Knossos, 1b would appear 
that there 1s no object which can be dated with safety 
to the predynastie period or even Dynasties I-II 
Sir Arthur Evans’s correlation of Early Minoan III, 
Middle and Late Minoan, with the Egyptian periods 1s 
correct in all essentials, but some modification 1s re- 
quired for the correlation of the Cretan Neolithic and 
Early Minoan I and IL, as the history of Egyptian 
stone vessels has progressed considerably smce the 
studies upon which he rehed Takmg the material 
from Ur, so far as published, while the technique has 
some similarity to the most usual form of Egyptian 
technique—the boring with a stone—none of the 
vessels reported from Ur ıs of Egyptian origin, and 
they serve no useful purpose in the correlation of the 
early Sumerian and Egyptian periods 


The Development of the Thyroid —Ernst Marcus 
(Dee Naturwiss , 27, Feb 1931) gives a brief account 
of the development of the thyroid glands in Amphibia, 
based on his two recent papers on this subject in 
Zool Jahrb (Anat Ontog 52, Allg Zool u Physiol 
49) Investigation of the ingrowing nervous layer of 
the ectoderm ın all three orders of Amphibia—Gymno- 
phiona, Urodela, and Anura—shows that the thyroid 
arises from this layer without participation of the 
endoderm Implantation of oral ectoderm and meso- 
derm in the ventral region of the young larva results 
m the development there of thyroid , the turning of 
the presumptive oral ectoderm through 180° results 
ın the development of a thyroid lying dorsal to the 
gut If a piece of ectoderm the dorsal margm of 
which borders the ventral half of the presumptive oral 
region be turned, the portion of the nervous layer 
which remains in 1¢s natural position gives rise to a 
normal thyroid directed obliquely ventrally away 
from the endoderm of the gut, while the other portion 
of the nervous layer produces a thyroid directed 
obliquely dorsally and without relation to the endo- 
derm 


Axolotls in Captivity —Numbe: 8, volume 4, of the. 
Aquarist and Pond Keeper (May-June 1931) includes 
several references to the axolotl In '' Notes from 
the Brighton Aquarium”, Mr George W Weller 
describes both black and white varieties In the 
* Readers! Records”, Mr John Gray notes that 
an axolotl had tried to eat a stickleback, which 
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choked and killed ıt, and Mr W E ‘Teschemaker 
makes the very interesting statement that a pair of 
axolotls living m an out-of-door pond have spawned 
and that the eggs are on the pomt of hatching. 
The parents have found their own food since last May, 
when they were first placed in the pond The same 
observer has already reared the young axolotls m 
the open from the age of about six weeks or less, so 
that ıb is quite possible for the whole of the breeding 
and rearing to take place out of doors at low tempera- 
tures 


The Great Crossbill Movement of 1927 —In the 
summer and autumn of 1927, as many records in the 
British Isles witnessed, there occurred an mmportant 
migration of crossbills (Loxia curverostra) ‘The move- 
ment, summarised by Ad S Jensen, extended over 
the greater part of Europe from mid-Russia to western 
France, Ireland, and Iceland, from Finmark to mid- 
Italy and the Ukraine, and even to the southern parts 
of western Siberia (Det Kgl Danske Vidensk Selsk , 
Biol Meddel ,10, 1, 1930) It was noticeable that 
the crossbills showed themselves earliest m the most 
easterly countmes visited and progressively moved 
westwards The ongm of the flight, therefore, must 
be sought in the east, indeed m the northern parts of 
Russia and Siberia, where the great pime-forests form 
the particular habitat of these birds When explain- 
ing the migration, 16 must be remembered that in the 
summer of 1927 the pme-trees in these parts made 
extremely poor growth and the pme-seed harvest was 
a failure, so that the crossbills, deprived of their staple 
food, were compelled to wander to fresh feeding- 
grounds 


Biological Control in Mauritius —Mauritius, lke 
many other sugar-cane growing countries of the world, 
suffers severely from the ravages of Lamellicorn beetle 
larve The species Phytalus smithi appears to have 
been accidentally imported into Mauritius from Bar- 
bados, some time prior to 1911, when ıt was first re- 
corded as a pest Good work has been achieved by 
various artificial methods of control, and this has been 
augmented by the application of biological measures 
In 1916, the solitary wasp, Z«phaa parallela, was mtro- 
duced from Barbados and has now become well dis- 
tributed over the whole region of infested cane ‘The 
present-day position of the problem 1s described by 
Mr D d'Emmerez de Charmoy, m the issue of the 
Bulletin of Entomological Research for March He 
pomts out that since the Phytalus has been well 
established in Mauritius, some twelve or fifteen years 
before the mtroduction of its parasite, the latter 
is, for the time bemg, at a disadvantage from the 
economic point of view Years must elapse before 16 
can merease to the point where ıt will extermmate a 
sufficient proportion of the host population to yield 
the desired degree of control At present the T^phia 
destroys up to 30 per cent of the Phyfalus and its 
work ıs being augmented by a second parasite, Els 
thoracica, which was imported from Madagascar in 
1917 At the present juncture, ıt may be said that 
artificial measures of control are required to be rigidly 
prosecuted so long as the biological method remains 
only very partially efficacious 


Tea in India —Dr Harold H Mann’s lecture, pub- 
hshed in the Jow»nal of the Royal Society of Arts of 
April 3, upon the scientific aspects of the Indian tea 
industry, was an interesting historical résumé, by one 
qualified to speak, of the progress in tea cultivation 
under Indian conditions Dr Mann went to India in 
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1900 as the first scientific officer of the Indian Tea 
Association When tea plants were first cultivated in 
India, early m the nmeteenth century, plants were 
introduced from China, but the discovery of mdigen- 
ous tea plants on the borders of India and in Assam 
directed attention to the suitabihty of certam dis- 
tricts, especially Assam, for tea cultivation, and m 
1839 the Assam Company was floated to take over 
and extend two-thirds of the Government plantations 
in the province In those days, only Chinese experi- 
ence and Chinese methods of cultivation were avail- 
able, and Dr Mann suggests that the Indian mdustry 
has only thrived smce it has been broken away from 
these methods and developed its own ‘Tea is a crop 
with special requirements ıb thrives on acid soils 
and deteriorates upon hmung, the crop required 1s 
not flower or fruit, but the young leaf, so that a special 
prunmg and cropping technique is required in order 
to encourage the continual succession of young leafy 
shoots surtable for plucking 


Flora of Lancetilla Valley, Honduras —In compiling 
an enumeration of lowland Honduran plants of the 
region about Lancetila Valley and the port of Tela, 
PC Standley (Field Museum of Natural History, 
Botarnacal Serres, vol 10, Publication 283, Jan 1931) 
has made avaiable a botanical work which will be 
equally useful for study purposes anywhere m the 
lowlands of Central America, as the area is typical of 
the wet lowlands of the whole Atlantic coast of that 
country Almost all the area which 1s not devoted 
to the cultivation of bananas, which is the prinezpal 
industry and furnishes the chief article of export from 
Honduras, is covered by dense forests, wooded swamps, 
or marshes <A general botanical description of the 
different types of vegetation, with accounts of the 
climate, geography and inhabitants, economie plants 
of the district, the relationships of the flora, vernacular 
names, and previous botanical exploration of the region. 
precede the descriptive flora Both flowermg plants 
and cryptogams are meluded, though the lst of the 
latter 1s very mcomplete Many of the commoner 
plants are well illustrated 


Permian Insects —In part 13 of his series of papers 
on * Kansas Permian Insects”, Dr R J Tilyard 
{Amer Jour Ser, 21, p 232, 1931) deals with a 
small group which at first sight appear to be true 
Coleoptera (or beetles), but a study of the venation 
and method of folding of the hind wing shows that 
there 1s no close relationship between these two groups 
For these Permian insects Dr Tillyard proposes a 
new order, the Protelytroptera, which he regards as 
the ancestral group from which the existing Der- 
maptera (or earwigs) have been derived 


Fossils of the Upper Rhine Valley —W Salomon- 
Calvi (4 Oberrheinischer Fossilkatalog,’ Lief 1, Ber- 
hn Gebruder Borntraeger, 1931, 35 gold marks) 
has edited a catalogue of the fossils found imn the upper 
Rhine valley extending from Basel m the south to 
Wunsruck and the Taunus 1 the north Under each 
species references are given to the works in which 1t 
is recorded or described, to the locahty and horizon, 
and to the museum in which specimens may be seen 
The part now published 1s divided into five sections 
1, * Paleozoic Animals” by M Pfannenstiel, 2, 
** Triassic Vertebrates ” by W Scheffen , 3, “ Jurassic 
Invertebrates”? by W  Deecke, 4, “ Triassic and 
Jurassic Vertebrates’? by M Pfannenstiel, 5, 
‘Paleozoic and Mesozoic Plants" by K Frentzen. 


Ionic Wind Voltmeter —One of the earhest effects 
noticed when a pomted conductor was connected 
with a source of high voltage was the electric wind 
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produced at the pomt The wind is produced by 
the ions colhding with the uncharged molecules 
and giving them velocities The effect ıs observed 
at both the mgh tension and the earthed pole When 
the latter 1s enclosed m an msulating vessel and a 
bent wire 1s used as an electrode, 16 1s found that the 
wire 1s cooled by the alternating component of the 
wind accordmg to definite laws This phenomenon 
is used in the 10nme wind voltmeter described by 
Prof W M Thornton, W Waters, and W G Thomp- 
son m the Journal of the Instituton of Hlectrical 
Engineers for Aprni By making the earthed elec- 
trode part of a hot wire, bridge readings are obtained 
from which the voltages can be determmed The 
readings are due to the applied field upsettmg the 
balance of the bridge Indoor forms of voltmeters 
are made to indicate up to 300 kilovolts, and outdoor 
forms up to 132 knlovolts In addition, portable 
forms from 3 to 150 kilovolts are made for general 
testmg and X-ray work The authors describe also 
a thermo-electrostatic relay which should prove a 
help m maimtaming uniformity of voltage on the 
grid, a problem of considerable mmportance in distri- 
bution If a fault or an excess load causes the line 
voltage to vary, the device actuates a warning signal 
The authors state that the researches they made 
during their mvestigation on electrical discharge of 
gases have disclosed a new method of comparing 
molecular 1onismg potentials 


Fibre Structure —Anallustrated pamphletof eighteen 
pages, issued by the University of Leeds, gives an ac- 
count of the research work done there during the 
session 1929-30 with the aid of a grant from the Cloth- 
workers'Company Itincludesa five-page summary of 
the advances m our knowledge of the atomic structure 
of fibres by the X-ray analysis work of Messrs W T 
Astbury and H J Woods Wool m its natural state 
13 built up of a number of molecular chains folded mto a 
series of hexagons, and when the wool 1$ stretched these 
hexagons break up into long zigzag lines the length 
of which may be double that of the senes of hexagons 
On the withdrawal of the stretching force, the original 
hexagonal form ıs resumed Natural silk, on the other 
hand, behaves as would wool already stretched, and 
has not the long range elastic properties of natural 
wool While steam has little effect on the properties 
of natural wool, ıt depmves stretched wool of rts elas- 
ticibv, and when the stretching force is removed the 
wool remains set in the extended state This fact has 
mportant bearmgs on the dyeing and conditionmg of 
wool and on other textile processes The Government 
Grant Committee of the Royal Society granted £200 
last year for the furtherance of these researches 


Rotation of Molecules in Crystalis —It has been 
suggested that m many cases there may be complete 
rotation of the molecules 1n erystals at temperatures 
below the melting pomt, and the transitions involving 
considerable absorptions of heat which have been 
found for sold hydrogen hahdes may be explamed 
as due to the taking up of rotational energy by the 
molecules The transition of sohd hydrogen chloride 
is perfectly isothermal at 98 36° abs and requires 
284.3 cal per mol This explanation would require 
that the sohds should have high dielectric constants, 
and for hydrogen chloride, for exampie, the dielectric 
constant of the solid should merease considerably at 
98 36° abs Cone, Denison, and Kemp, ın the April 
number of the Journal of the American Ghemacal 
Society, show that this is the case A temperature 
range of 85° to 165° abs was used At 98 4° abs 
the dielectric constant changes isothermally from 
3 to 10 Thus the theory of the rotation of the 
molecules in the erystal 1s supported 


954 





NATURE 


[June 20, 1931 





The Ross Institute and Hospital for Tropical Diseases 


"RE twenty-fifth anniveisaiy m 1923 of Sir Ronald 
Ross’s epoch-making discovery of the tiansmis- 
sion of human malana through the bite of anopheline 
mosquitoes was the occasion of an appeal for the 
foundation of an institute foi 1esearch upon, and for 
the treatment of, tropical diseases which should serve 
as a lasting monument to Ross’s achievement 

As a result of this appeal, initiated by 8. Wiliam 
Simpson and Sir Aldo Castellam and suppor ted by 
many influential signato1ies in all parts of the world, 
funds were contributed by Indian princes, colonial 
governments and municipalities, city companies, 
rubber, tea, oil, and other trading companies, and 
private individuals, a house and grounds were ac- 
quired on Putney Heath, London, and the building 
was adapted partly as a hospital for the treatment of 
patients suffermg from tropical diseases and partly as 
laboratories for research This constitutes the present 
Ross Institute and Hospital for Tropical Diseases, of 
which Her Grace the Duchess of Portland 15 president 

The Institute 1s administered by a council of which 
Sn Charles Campbell McLeod 1s chairman and Major 
Lockwood Stevens, secretary The staff includes Sir 
Ronald Ross himself as directoran-ehief , Sir Wilham 
Simpson, director of tropical hygiene , and Sir Aldo 
Castellam, medical director, with Sir Maleolm Watson 
ın charge of the Malara Department The annual 
Report foi 1930, recently issued, surveys ab some 
length the activities and research work of the Insti- 
tute An ineieased number of patients were treated 
in the hospital during the year, the total number 
being 85 


Sn Ronald Ross has continued to write upon 
malaria and its control, Su Wilham Simpson is m- 
vestigating the longevity of the plague and other 
bacteria, and Sir Aldo Castellani has pubhshed several 
papers on minor and other ailments of the tiopics and 
upon fungi which attack theskm Dr Shaw-Mackenzie 
1s continuing his studies of the blood-changes that occur 
m cancer and on the diagnosis by blood-tests and 
treatment of this disease In the malaria laboratory, 
observations have been made on the influence of cold 
upon the larve of the British tree-breeding anopheline, 
A plumbeus, showing that they hibernate and resist 
even freezing 1n the water in the tree-holes A lengthy 
survey is given of the activities of the Anti-Malaria 
Advisory Committee of the Institute 1n the control of 
mosquitoes and malaria abroad, this work was 1e- 
ferred to in NATURE of Jan 31, p 173 

Courses of instruction have been given to planteis 
and others interested in the control of malaria Un- 
fortunately, the income for the year shows a decrease 
of £1500, partially counterbalanced by a reduction in 
expenditure of £628 on 1929 The financial position 
of the Ross Institute 1s unsatisfactory, as at present 
the Institute 1s entirely dependent upon voluntary 
contributions, and an appeal ıs made for funds to 
create an endowment fund 

In a series of appendices, the malaria policy of the 
Ross Institute 1s outlined and the results of malaria- 
preventive measures summarised Mr Jackson 
Clarke, a veteran woiker in cancer research, 1s arrang- 
ing his collection of slides and photographs for exhi- 
bition in the laboratories 


9» 


Bi-Centenary of the Foundation of the Royal Dublin Society. 


EE bi-centenary of the Royal Dubhn Society wil 
be celebrated m Dublin on June 23-26 The 
history of the Society 1s 1n many respects remarkable 
As regards the scope of its activities ıt 1s probably 
unique ‘The first meeting of the Society was held 
on June 25, 1731, m the rooms of the Philosophical 
Society in Trmity College, Dublin The earhest defini- 
tion of its objects 1s expressed as follows 

"It was proposed and unanimously agreed unto, 
to form a Society, by the name of the Dublin Society, 
for improving Husbandry, Manufactuies and other 
useful arts " 

A few days later, on July 1, at the second meeting, 
it was agreed that the words '' and sciences "" should be 
added after “ arts ” in the title of the Society 

Among its earhest members the name of Thomas 
Prior appears He had graduated in Trinity College, 
Dublin, in 1708 He acted as secretary of the young 
Society for twenty years, and 1s by many regarded 
as its founder Several distinguished names appear 
as early members among others, that of Dr John 
Madden, whose son, Samuel Madden, DD, became 
a member in 1733 and proved to be one of 1ts most 
loyal, able, and generous supporters He became 
known as ‘Premium Madden’ because of his wise 
pohey of offenng premiums for methods of tillage, 
ete He was influential im obtamung for the young 
Society 1ts first charter 

Among the earhest members many other noteworthy 
names appear, includmg that of Sir Thomas Molyneux, 
a fellow of the Royal Society, who was a friend of 
Robert Boyle, of Sir William Petty, of Newton, 
Evelyn, Dryden, and Locke Molyneux’s scientific 
interests were wide , he first gave a rational account 
of the origm of the Giants’ Causeway, and wrote a 
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scientific report on the Tiish elk In general, however, 
matters of a practical character engaged the attention 
of the young Society such as Prior’s paper on “A 
New Method of Draining Marshy and Boggy Lands ”. 

The foundation of local branch societies in the 
principal towns and cities of Ireland, which should 
establish communication with the Dublin Society, 
was promoted There 1s no doubt as to the practical 
and directly beneficent character of the work of the 
young Society, and, at the same time, of 1ts interest 
in the promotion of apphed and general science 

This was ın the days of that brilhant but unhappy 
genius, Jonathan Swift A very extraordinary, 
anonymous book, prmted in Dublin in 1753, and 
written ‘‘ By a Friend to the Peace and Prosperity of 
Ireland ", 1s ın the possession of the present writer 
It purports to be ' A Dialogue between Dean Swift 
and Thos Prior, Esq, in the Isles of St Patmck’s 
Church, Dublin, Oct 9, 1753" The shades of the two 
defunct speakers, rising at midnight from the grave, 
discuss the economic conditions of Ireland and how 
best they can be improved The constructive am- 
bitions of Prior are in general exposed to the caustic 
satire and pessimism of the Dean But in the end 
both agree on the necessity of reforms The dialogue, 
covering 134 pages, 1s briliant throughout 

In the first century of the Society’s existence, 
systematic works, not only of economie and practical 
nature, but also 1n many cases of considerable scientific 
interest, were published by the Society The now well- 
known 'Spung Shows’ of the Society were maugui- 
ated in 1831, and the stated meetings of the scientific 
members of the Society began some three years later 

lt has been said that most of the good which has 
been done for Ireland has been done by this great 
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Institution To its initiative and labours Dubhn owes 
its beautiful Botanic Gardens at Glasnevin, its 
Museum of Art and Natural Sctence, its National 
Gallery and School of Art, its National Library , 
and its College of Science now amalgamated with the 
National Univeisity The Insh Fishery Department 
is largely due to 1ts mitiatrve and early support Its 
great agricultural shows and horse shows are known 
over the world 

Moie recently. the Irish Radium Institute came into 
existence as one branch of the Society’s beneficent 
work Its fine pioneer work in advanemg radio- 
therapy, mainly due to the late Dr Walter Stevenson, 
1s widely known The functions of this Institute extend 
to all parts of Ireland 

The support of science, pure and applied, m all 
its branches has been one of the Society’s princi- 
pal functions ın recent years Its Transactions and 
Proceedings include some of the most important 
writings of Fitzgerald, Stoney, Preston, Trouton, 
among others. The Society supports a hberal fund 
for the prosecution of research by the purchase of 
scientific instruments which aie supplied on loan to 
the investigatoi, or by money grants when a hopeful 
investigation is involved In its great hall, seating 
1600 persons, scientific lectures suited to a youthful 
audience or, again, to an audience of adults are de- 
lnvered annually by 1ecognised scientific authorities 
Still more advanced lectures and demonstiations are 
delivered periodically m. à smaller apartment 

From remote times the Society has promoted the 
fine arts, as already mentioned, and offers to young 
artists annually a valuable prize upon the result of 
competitive work The puze is of sufficient value to 
enable the winner to go abroad for the study of art, 
1f he so desues Nor has the cultivation of music 
been neglected Throughout each session eminent 
musicians perform for the benefit of the members and 
of the general public 

The membership of the Society to-day numbers 
9000, and a long waiting list exists The great educa- 
tional value of 1ts membership 1s recognised by all 

In the celebration of 1ts two-hundredth birthday, 
every effort will be made to recall its earlier history, 
as well as to show by contrast the advance between 
then and now Early scientific instruments of historic 
value will be shown Recent instruments for research 
devised by members of the Society will be on view 
Works of art from Insh painters o: sculptors which 
have arisen out of the Art School long ago established 
by the Society will be biought together A period 
ball on June 26 will close the celebrations In this, 
efforts to reproduce the costumes of the past will be 
encouraged 

June 23 ıs the opening day A conversazione, and 
reception by the president, will be held on the evening 
of that day 
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The North Sea Earthquake. 


TATER reports on the North Sea earthquakė of 

June 7 add little, 3f anything, to our knowledge 
ofits distribution Several of the cracks in the Chapter 
House of Lincoln Catbedral were found to be widened, 
and the shock was felt so far to the south as Paiis 
The forme: city lies within the area of shght damage 
as previously traced, the latter within the boundary 
of the disturbed area The course of that boundary 
towards the east and north remains uncertain, 1n the 
absence of records from western Germany and Den- 
mark, 

An unusual feature of the earthquake 1s the great 
extent of the sound-area In Great Britain, the 
sound was heard at several places not more than fifty 
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miles within the boundary of the disturbed areg 
The double natuie of the shock was also observec 
over a wide area, and even at places so near the 
boundary as Elgm and Bristol 

It ıs 1emarkable that some of the earthquake: 
most widely felt in Britain should be of submarme 
ougin The earthquake of 1852—the only one felt ir 
all four divisions of the British Isles—disturbed ar 
area of not less than 56,000 sq miles The exact 
position of the epicentie 1s unknown, but i6 was 
probably submarine and not far from the coast ol 
Ireland The shock so generally felt in eastern Scot- 
land fom years ago was connected with a centie to 
the west of the Norwegian coast A centie lying a 
few miles east of Jersey has been responsible for 
several shocks felt over the south of England and 
even in London The disturbed areas of the Jersey 
earthquakes of 1878 and 1889 contained about 68,000 
sq miles, while that of the earthquake of 1926 cannot 
have been much less 

So far as we know, the focus of the 1ecent North 
Sea earthquake has not been in action foi several 
centuries The injury to the Chapter House at 
Lincoln suggests, however, that a strong earthquake 
in the year 1185 may have been connected with the 
same centre The shock 1s briefly described ın several 
monastic and other chronicles Accordingto Holinshed 
{** Chronicles’, vol 2, pp 188-189), ‘‘ On the mondaie 
in the weeke before Easter, chanced a so1e earthquake 
thiough all the paits of this land, such a one as the 
hke had not beene heard of in England sithens the 
beginning of the world Fo: stones that lare couched 
fast in the earth, were 1emooued out of their places, 
stone houses were overthrowne, and the great church 
of Lincolne was 1ent from the top downwards ” 

C DAVISON 


University and Educational Intelligence. 


CAMBRIDGE —Di $ Goldstein, of St John’s Col- 
lege, and M1 J M Whittaker, of Pembroke College, 
have been appointed University lecturers ın the 
Faculty of Mathematics 

Dr N J J M Needham, of Gonville and Caius 
College, has been reappointed University demonstiator 
in biochemistry 

The Appointments Committee of the Faculty of 
Biology ‘B’ mvite candidates for the post of Uni- 
versity demonstrator in experimental psychology to 
send 1n therr names to Piof Bartlett (at the Psycho- 
logical Laboratory), together with such evidence of 
their quahfiestions as they think fit, not later than 
Oct 1,1931 An appointment will be made early in 
the Michaelmas Term 1931 The salary of the demon- 
strator will be £160 per annum 

The Benn W Levy research studentship in bio- 
chemistry 1s vacant Applications for its tenme 
should be addressed to Sir F G Hopkins at the School 
of Biochemistry, before July 1 

The title of Professor Emeritus has been conferred 
on Sir R H Biffen upon his retuement fiom the 
professorship of agricultural botany 

The General Board has been authorised to 1e- 
appomt Sir Horace Lamb, of Trimty College, to the 
Rayleigh lectureship in mathematics 

The Vice-Chancellor, Prof Seward, Master of 
Downing College, T Knox-Shaw, of Sidney Sussex , 
Prof Debenham, C F Cooper, of Trinity Hall, Sir 
E H Young, of Trimty College, J M Wordie, of St 
John’s College, and R E Prestley, of Clare College, 
have been appointed a Syndicate to prepare a scheme 
for the erection of a bulding for the Scott Polar 
Research Institute 

Prof G H Hardy, Savihan professor of geometry 
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m the Univeisity of Oxford, has been elected to the 
Sadleirian professorship of pure mathematics, in 
succession to Prof E W Hobson, who has 1esigned 





APPLICATIONS are invited by the Director of Agrı- 
culture, Punjab, for the Maynard Ganga Ram Prize 
of the value of 3000 rupees, which will be awarded for 
a discovery, or an invention, or a new practical method 
tending to increase agricultural production in the 
Punjab on a paying basis Applications must reach 
the Director of Agriculture, Punjab, Lahore, by, at 
latest, Dec 31, 1932 


THE Council of the Institution of Electrical En- 
gineers offers a Ferrant: Scholarship of the annual 
value of £250 and tenable for two years, for whole- 
time research or post-graduate work Candidates 
must be less than twenty-six years of age, and 
nominations must be received by Aug 15  Parti- 
culars of these scholarships can be obtained from 
the Secretary of the Institution, Savoy Place, London, 
W C2 


THE following have been appointed to Common- 
wealth Fund fellowships tenable by candidates from 
the British Dommions Mr Ernest Beaglehole (New 
Zealand and London) to Yale University, in psycho- 
logy, Mr N S Grace (Saskatchewan and London) 
to the University of California, in chemistry , Mr 
Bernard Notcutt (Stellenbosch and Oxford) to the 
University of Cahfornia, in philosophy The follow- 
ing have been appointed to fellowships tenable by 
candidates holding appointments in Government 
service overseas Mr T G G Beck (Public Works 
Department, Government of New Zealand) to the 
University of Calfornia, in civil engineermg, Mr 
B J Dippenaar (Department of Agriculture, Union 
of South Africa) to the University of Wisconsin, in 
agriculture, Mr A R B Edgecombe (Pubhe Works 
Department, Government of India) to the University 
of California, in electrical engineering, Mr H R 
Knowles (Department of Agriculture, Union of South 
Africa) to the University of Wisconsin, 1n agriculture , 
Mr E H Samuel (Crvil Service, Government of 
Palestine) to Columbia University, ın economics , 
Mr George Stark (Native Development Department, 
Government of Southern Rhodesia) to the University 
of North Carolina, in education 


In the Report for the year 1929-30 of the University 
of Leeds, prominence is given to the development, 
actual and prospective, of the University’s residential 
accommodation for students Devonshire Hall, begun 
m 1928, already accommodates 140 men and 1s one 
of the largest hostels in a modern university The 
plans of the buidmg make provision for further 
expansion, but the extent to which this shall take 
place will depend not only on funds becoming available 
but also on the solution of the problem of how many 
students can appropriately be associated within a 
single hostel Another, munportant addition to the 
University’s buildings is the mining block, finished 
during the summer Here accommodation is reserved 
for members of the scientific staff of the Department 
of Scientific and Industrial Research engaged on a 
chemical and physical survey of the coal resources of 
West Yorkshire, which 1s part of a survey of the coal 
resources of Great Britain being carried out by the 
Government Statistical tables annexed to the report 
show a substantial increase in the number of day 
students, both full-tame (from 1385 to 1434) and part- 
time (from 144 to 219) Evening classes, chiefly 
textile and fuel (industrial), show a falling off from 223 
to 144 


No 3216, Vor 127] 


Birthdays and Research Centres. 


June 20, 186r —Prof Sim FEF G MHopxziys, Pres 
RS, Sir Willam Dunn professor of biochemistry 
in the University of Cambridge 


My department ıs engaged upon a variety of bio- 
chemical problems, but of late years we have given 
the most attention to a study of the catalytic control 
of biochemical reactions and especially of oxidations 
m the hving cell We are endeavourmg to apply 
such studies widely in the biological field, not to 
mammalian tissues alone, but to every form of hving 
cell I think that very significant knowledge can be 
won by studymg the metabolism of living organisms , 
not a little has come to light as the result of work 
by my colleagues m Cambridge 

I have myself returned lately to a study of the 
functions of glutathione m tissue respiration, and 
find that, in some tissues at any rate, ıt plays a real 
part mn the organisation of events I am also following 
up certain lines of vitamin research 


June 22, 1864—Sir Daner Hatt, KCB, FRS, 
Chief Scientific Adviser, Ministry of Agriculture 
and Fisheries, and Director of John Innes Horti- 
cultural Institution 


So far as my peisonal work 1s concerned, I am 
endeavouring to clear up certain points in the taxo- 
nomy of tulip species, which has taken on a new 
aspect since the discovery of polyploidy in the genus 
by the late Mr W C F Newton Tulips present 
various other problems of great significance in general 
botanical theory, but they can be resolved only by 
breeding experiments Since sıx years are required 
on the average to bring a tulip seed to the flowermg 
stage and two or three generations are necessary, I 
am trusting to some successor eventually to work out 
the material I am mitiating 

Herein lies the great value of a research foundation 
lıke the John Innes Horticultural Institution , 1t can 
embark with some confidence upon a scheme of work 
that may require a long term of years for 1ts com- 
pletion The genetics of fruit trees affords a case ın 
pomt, a generation is rarely less than seven years 
with apples, plums, and cherries, and although Mr 
Crane has already obtained results of prime import- 
a they still open up fresh vistas of more extended 
wor ` 

Considering the magnitude of British interests in 
the tropics and the fact that all progress 1n the 1mprove- 
ment of tropical crops lke copra, rubber, tea, coffee, 
etc , depends upon genetical work, 1t 1s lamentable to 
see how little recognition the subject still receives 
either in our universities at home or m our experi- 
mental stations overseas 


June 22, 1887 — Prof JorLrran Huxuey, honorary 
lecturer m zoology at King’s College, London 


I am myself especially interested ın various lmes 
of work bearing directly or directly upon the rela- 
tion of hereditary constitution to adult characters 
such problems as the effects of mdividual genes durmg 
development, the study of changes ın relative size 
of organs with growth, and the systematie study of 
gene-expression under different environmental con- 
ditions 

I am also much interested m the species problem, 
and wish that a concerted attack could be directed 
upon 16 by a team including general zoologists as well 
as systematists, students of distribution, ecologists, 
biometricians, and geneticists I believe that a careful 
Eu of research ın this field would be extremely 
ruttu 
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June 23, 1859 —Laeut-Co] A W  Arcock, CIE, 
FRS, IMS (retired), formerly professor of 
medical zoology in the University of London 


Since my retirement from the London School of 
Tropical Medieme under the statutory age-hmit, my 
efforts have been confined to supporting, under the 
auspices of the Tropical Diseases Bureau, what I hope 
may never be neglected, namely, the old and fruitful 
connexion between natural science and scientific 
medicine Authors of papers treating of animals 
specifically hurtful to the human frame, and zoological 
papers throwing hght on causes, or suggesting means 
of control and prevention, of specific diseases of 
mankind, provide most of the material of this useful 
though non-spectacular work 

As a medico-zoological subject for extremely 
promising study, I would direct attention to the wolf- 
reared children—one of whom I have seen—that 
occasionally come to hght m northern India There 
is evidence that such children, having in infancy been 
carried off by wolves, have survived, have lived among 
the wolves, and (1f by after-chance rescued by capture) 
behave as wild animals But to what extent the germs 
of their human and intellectual endowment have been 
annulled or aborted 1n their aberrant wolfish environ- 
ment is a subject that has never been precisely m- 
vestigated It 1s plain that such exact investigation 
by a company of medical mentalists and biologists 
might be enormously instructive, m many directions, 
where confusion and fallacy now are somewhat 
prevalent 


June 25, 1859.—Prof Sypnry J Hicksow, FRS, 
emeritus professor of zoology m the University of 
Manchester, honorary fellow of Downing College, 
Cambridge 

During the last three years the subject of my ım- 
vestigation has been the species-problem in certam 
groups of Ccelenterata Waith this in view, I have 
completed a study of the Gorgonacea from the Panama, 
region and of the Xenude from the Barrier Reef In 
some genera there are apparently clearly defined 
discontinuous groups probably of the character of 

Linnean species, m others there seems to be complete 

continuity between the so-called ‘species’ Satıs- 

factory results as regards continuity can only be ob- 

tained when considerable numbers of specimens of a 

genus from one locality, or of species from several 

localities, are submitted to detailed mvestigation 

The main object of this research 1s to throw light on 
the origin of species ın a group of radially symmetrical 
and sedentary animals 


June 26, 1894 —Prof P Kaprirzs, F RS, fellow of 
Trinity College, Cambridge, and assistant director 
of magnetic research m the Cavendish Labora- 
tory 

The general line of our research 1s the study of the 
influence of strong magnetic fields on solid substances 
It is possible to trace the influence of the magnetic 
field on nearly all the known physical properties of 
substances We devote our attention mamly to 
studymg the magnetisation of the substance itself, to 
the influence of the magnetic field on the binding 
forces between the atoms (magnetostriction) and to the 
disturbing effect of the field on the motion of free 
electrons in the crystal lattice (galvanomagnetic 
phenomena) 

It appears that all these phenomena are strongly 
influenced by the physical state of the substance, and 
are much simplified if they are studied in undisturbed 
crystals The presence of foreign atoms, plastic de- 
formation, and temperature agitation all seem to dis- 
turb the symmetry of the crystal lattice and hinder 
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the appearance of the more simple laws which govern 
the phenomena m a perfect crystal lattice Should 
these laws be established they would probably have a 
more simple theoretical mterpretation, since the crystal 
lattice 1s the most regular and symmetrical of all 
aggregates of atoms known in Nature 


Societies and Academies. 


LONDON 

Royal Society, June 11 —M L E Oliphant Elec- 
tron emission from Langmuir probes and from the 
cathode of the glow discharge through gases It 1s 
found that for potentials above about 600 volts the 
rate of merease of current to the probe 1s greater than 
that predicted by the original theory of Langmuir and 
Mott-Smith, and this ıs aseribed to electron emission 
from the electrode, which mereases with the energy 
of impact of the positive ions The energy delivered 
to the probes as heat has been measured by a com- 
pensation method which eliminates all corrections. 
From this energy and the potential of the probe re- 
lative to the surrounding space the positive 10n current 
?, can be obtamed It ıs found that the ratio of 
electron to positive 1on current 1s independent of the 
energy of the positive 10ns up to that corresponding 
to a potential of 600 volts, and thereafter mcreases. 
The results are then discussed from the point of view 
of the angle of impact of the positive 10ns on the elec- 
trode surface, and 16 1s pointed out that there must be 
an emission of electrons produced by agencies other 
than the impact of positive 10ns —H E Watson, G. 
Gundu Rao, and K L Ramaswamy The dielectric 
coefficients of gases, I The dielectric coefficients of 
the five mactive gases and hydrogen have been 
measured at 25° and at — 190° or — 78? and compared 
with that of carbon dioxide None of these gases 
except argon has an electric moment detectable by 
the method of measurement employed, 0 05x 10-8 
bemg an upper luxit for krypton and xenon For 
argon the figure appears to be 0 03x1078, but this 
1s probably a spurious result For the remaining gases 
10 18 not more than 0 015x1078 Further mvestiga- 
tions of possible sources of error have been made, and 
an approximate method of determming condenser 
distortion with pressure is described —G D Ben- 
gough, A R Lee, and F Wormell The theory of 
metallic corrosion, IV The effect on the corrosion 
of zinc of faster and slower rates of oxygen supply 
than those used for previous papers has been studied, 
and some comparisons made with the corrosion of 
mild steel Complete curves are given showimg the 
effect of concentration of potassrum chloride and of 
potassium sulphate on the corrosion rates of zme m 
tranquil conditions The influence of depth of um- 
mersion between lunits of 0 35 mm and 100 mm has 
been ascerbamed An explanation has been found 
for the departure from lmear corrosion rates after 
prolonged immersion in potassum chloride solution 
A micrographie study of the form and distribution of 
corroded areas has shown that very Inghly purified 
zinc yielded characteristic etch pits, but no preferential 
crystal boundary attack, less highly purified zine 
rarely showed etch pits of definite shape, but marked 
preferential attack on the crystal boundaries 


Geological Society, May 20—A A Fitch The 
geology of the country between Ivybridge and Buck- 
fastlegh, Devon The area described consists of a 
strip of the granite margm, the metamorphic aureole, 
and some rocks beyond the influence of the granite 
The physical geology 1s discussed and the presence of 
a relic of the 700-500-foot platform demonstrated by 
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planimetric measurements The rocks are described 
stratigraphically The petrology and petrogenesis of 
the resulting rocks are discussed m detail, and some 
aspects of two-way migration considered The mmeral 
assemblage of the aureole is not of much diagnostic 
value for the provenance of the sediments of the 
South of England Superficial deposits do not afford 
matter of great mterest Economic aspects of the 
geology are dealt with 


DUBLIN 


Royal Irish Academy, May 11—J J Nolan and 
P J Nolan Observations on atmospheric ionisation 
at Glencree, Co Wicklow The equilibrium of atmo- 
spheric 1onisation was examuned under conditions of 
wide variability of concentrations of condensation 
nucle: Certain diurnal variations of the concentra- 
tions of 10ns and nuclei were found ‘The relation 
between 10ns and nuclei cannot be represented by a 
recombination equation of the ordmary type An 
empirical equation formerly proposed, involving the 
square root of the nucleus concentration, appears to 
fit the results better Both the ratio of positive to 
negative ions and the rate of production of 10ns appear 
to have a diurnal variation corresponding to that of 
the earth’s field —T McHugh A pair of circular 
cubics gererated by two rigid quadrangles When 
one plane moves upon another in such a way that a 
fixed quadrangle in the first plane 1s always 1n per- 
spective with a fixed quadrangle 1n the second plane, 
the centre of perspective describes a circular cubic in 
each plane ‘The relations and properties of these 
cubics are discussed and degenerate cases are ex- 
amined 


EDINBURGH 


Royal Society, May 19 —A D Peacockand R A R 
Gresson Male haploidy and female diploidy in Sirex 
Cyaneus, F (Hymen) The work of Peacock and 
Sanderson on the more generalised Hymenoptera, the 
Tenthredimide, ın which cells of connective tissue, 
blastoderm, embryo, and gonad have been examined, 
shows that the parthenogenetically-produced male 1s 
haploid (8) and the bi-sexually-produced female ıs 
diploid (16) Further work, by Peacock and Gresson, 
on the wood-wasp Sirex cyaneus F, supports the 
same view, for the spermatogonia and second sper- 
matocytes are haploid (8), there is an abortive first 
maturation division, and the oogenia are diploid (16) 
Shortage of materia] has precluded study of the 
somatic cells Fuelgen's ‘ nuclealreaktion ' 1s negative 
when apphed to the large chromoid body and the 
¢eytoplasmic granules seen so prominently ın spermato- 
genesis by the iron hematoxylin technique, their 
nature remains to be discovered —Jessie A R Wilson 
Some new facts about the structure of the cuticles 1n 
the Russian paper-coal, and their bearmg on the 
systematic position of some fossil Lycopodiales With 
a note on the absence of eligulate heterosporous 
Lycopodiales in the fossil-record by J Walton A 
reinvestigation of the plant-cuticles extracted from 
the ‘ paper-coal ’ from the Lower Carboniferous of the 
Moscow Basin has confirmed that the plants from 
which these cuticles have been derived were in 
possession of a ligule and must be classed amongst 
the hgulate lycopods Since there ıs no evidence of 
leaf-cushions having been present on the older stems 
the cuticles are to be referred to the genus Bothro- 
dendron A critical consideration of the known facts 
about the lhvmg and extinct Lycopodiales makes 316 
clear that there are no known examples of eligulate 
heterosporous types —A H R Goldie The electric 
field in terrestrial magnetic storms Magnetically 
disturbed days magnify a peculiarity that 1s present 
in the diurnal variation of magnetic force even on 
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quiet days, the magnification increasmg with prox- 
umity to the auroral zone Using mainly the data of 
Lerwick, Eskdalemwmr, and Abinger observatories, 
computations are made of the position, direction, and 
strength of electric currents capable of producing the 
displacements recorded during storms The heights 
found ın mdividual cases range from less than 100 km 
to above 500 km , strengths are of the order of 
500,000 amperes Midwinter and quiet years are 
characterised by currents low in strength and m 
altitude and considerably mclmed to the W -E 
direction , summer and equmoctial seasons and dis- 
turbed years by the opposite features A chart 1s 
given of the electric current system in northern 
latitudes This system ıs derivable from currents 
generated mainly ın the illummated regions of the 
globe —T M MacRobert Fourier integrals This 
paper gives proofs, by the method of contour rntegra- 
tion, of Fourrer's double mtegral and of the Fourrer- 
Bessel mtegral Two new Fourier-Bessel mtegrals 
are then established, and also a Fournier - Legendre 
integral 


PARIS 


Academy of Sciences, April 27 — Gabriel Bertrand 
and V Ciurea Lead m the organs of animals In 
a previous communication regarding the occurrence 
and distribution of tin m animals ıt was mentioned 
that the sulphide precipitate contamed other metals 
besides tin One of these ıs lead, and figures are now 
given for the amounts of lead found 1n various organs 
of the ox, horse, and sheep Generally, the distribu- 
tion of lead and tm 1n the organs of these animals 1s 
sumilar, except m the case of the brain, which, in 
proportion, contams more lead —L Cayeux The 
core-m-core structure in schists Of the two hypo- 
theses suggested for the explanation of the core-1n- 
core structure, crystallisation and a pressure effect, 
the latter ıs found to accord best with the results 
obtamed by the author from his examination of the 
Ordovician schists of Cabriéres — Ch Achard and 
M Piettre The protems of the articular effusion — 
Paul Helbronner A text of the third circular letter 
of Pascal relating to the cycloid (Dec 7 and 9, 1658) 
—S Winogradsky New researches on the micro- 
organisms of nitrification a description of a modified 
silica gel culture method, m which the gel 1s coated 
with a layer of an msoluble carbonate of an alkaline 
earth; the production of nitrate 1s accompanied by 
solution of the carbonate and consequent formation 
of translucent spots which can be counted —A Buhl 
The curvilmear propagation of invariant integrals 
The case of double mtegrals Corpuscular propaga- 
tion —D  Wolkowitsch The utilisation of Culmann’s 
ellipsoid of mertia for the representation of an em- 
pirical law by an approximate formula with several 
parameters —Andre Fouillade A general theorem of 
iteration — Arnaud Denjoy  Co-ordinated ensembles 
—PaulMontel Pairs of polynomials the zeros of which 
are inter-related —Edgar Baticle The equilibrium 
curves of wires the elements of which are submitted 
to central forces —P Dupin and Teissié-Solier The 
alternate vortices of Bénard-Karman and Reynolds’s 
law of dynamical sımılıtude —S Choubine ‘The pos- 
sible anomalies of resistance at low temperatures — 
L Goldstein The quantic mechanics of atomic 
shocks —Drzewiecki The application of Bernoulli's 
formula to the expansion of gases —R Perrin and 
V Sorrel An induction furnace with a ferromagnetic 
muffle and self-regulating temperature The muffe 1s 
made of ferrocobalt (30 per cent cobalt) and 1s sur- 
rounded by a closed conducting envelape (nickel) not 
magnetic at the working temperature With currents 
varying from 40 amp to 120 amp the temperatures 
varied only from 946° C to 972° C The range of 
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^ special steels now available permits self-regulating 


furnaces of this type to be made to work at any 
temperature between 150°C and 1100°C —A Sesmat 

The hypothesis of the curve of pursuit and Michelson’s 
experiment —A Kastler The structure of the Raman 
bands m liquids In the passage from the gaseous to 
the hquid state, the Raman bands are displaced in 
the direction of lower frequencies —Ch Fery and 
Reynaud-Bonin A non-sulphatimng accumulator with 
high output A modification of the arrangement 
suggested in 1924, m which the access of oxygen to 
the negative plate is prevented The results of com- 
parative tests on the commercial scale with ordinary 
and modified accumulators are given, and show clearly 
the adyantages possessed by the latter —P Brenans 
and K. Yeu Symmetrical halogenated phenols — 
M G Filipesco ‘The silieeous rocks of organic 
and chemical origin from the Ohgocene of the 
Carpathian mountams—Albert Michel-Lévy The 
conditions of deposit of the Perrier conglomerates 
(Puy-de-Dóme) —C Arambourg The longevity, in 
northern Africa, of the genus Rhinoceros durmg the 
Quaternary period Evidence from various sources 
tends to prove that the rhinoceros survived m North 
Africa up to a relatively recent date — Maurice 
Vilaret, L Justin-Besancon, and Jean Camus The 
appheation of perfusion methods to researches of 
experimental hydrology concernimg vaso-motricity 
—Albert Nodon Observations on atmospheric de- 
tonations preceding solar and terrestrial disturb- 
ances —Ernest Esclangon Remarks on the preceding 
communication —Mile V Bossuyt and G Chaudron 

Contribution to the study of the structure of textile 
fibres —Pr Merklen, Mlle E Le Breton, and A Adnot 

The mfuences of the lipoids of serum on the precipita- 
tion and estimation of the serum globulins The hpo- 
protein complexes of the serum exercise & hindering 
action on the precipitation of the globulins ether by 
carbon dioxide or by neutral salts —G Tanret The 
trehalose of yeast Trehalose 1s found m igh fer- 
mentation yeast to the extent of 2 per cent, but is 
not present in low fermentation yeast —M A 
Machebeuf and R Wahl Biochemical researches on 
the serum of patients suffermg from lipoid nephrosis 
— Marcel Labbé and F Nepveux The sulphydrie 
compounds of human blood in the normal and m 
pathological states 


Romp 


Royal National Academy of the Lincei, Nov 16— 
Maria Pastor: General expression for isotropic 
tensors —V Hiavaty Geodetic co-ordmates Various 
considerations concerning Fermi’s theorem on the 
geodetic co-ordinates along a curve in n-dimensional 
space are discussed.—G Krall Critical velocities of 
heavy masses on a binary —N Sakellartou A class 
of central movements —A  Masott ‘The electrical 
condenser formed by a rectihnear wire between two 
parallel planes The general ease, ın which the wire 
1s not equidistant from the two planes, 1s discussed — 
R Brunetti and Z Ollano The Raman effect m pure 
water and in certain solutions —V Puntoni Morpho- 
logical differentiation of certaim species of Actino- 
mycetes confused under the name Actinomyces bovis 
By a study of the process of formation of aenal 
mycelia, and of the sporification, differential characters 
have been established between A sulphureus, A albus, 
A chromogenus, A albido-flavus, and A carneus — 
M. Mitolo The material metabolism of the central 
nervous system (3) The elummmataon of the cholesterol 
The complete elimumation of cholesterol by surviving 
central nervous tissue 1s a phenomenon which may be 
established experimentally and ıs intunately connected 
with the metabolic processes of the tissue 
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de la Direccion de Meteorología, Tomo 19 Conteniendo las observaciones 
practicadas en? el año 1928 Vol 1 Resultados de las Observaciones 
Aerológieas effectuadas con Globos pilotos en el Observatorio Regional 
Buenos Aires (Villa Ortuzar) Pp 21-+54 graficos (Buenos Aires ) 


Annuario 193] Pp ivy--37 


CATALOGUES 

"Rare and Interesting Works on Entomology and Arachnology (New 
Senes, No 25) Pp 80 (London Wheldon and Wesley, Ltd ) 

Voyages and Travels before 1750, with a few Early Atlases, Books on 
Navigation, Mathematies and Kindred Subjeets (Catalogue 538) Pp 
66 (London Francis Edwards, Ltd ) 

A Catalogue of Books on Philosophy 
bridge Bowes and Bowes ) 
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Diary of Societies. 


FRIDAY, JUNE 19 

PuvsicAL SocikTY (at Imperial College of Science and Technology), at 
3 and at 515 —Diseussion on Audition to be opened by Dr C 8 
Myers —Dr B D Aduan The Microphonie Action of the Cochlea in 
Relation to Theories of Heanng —Dr R T Beatty Auditory 
Mechanisms —Dr A W G Ewing High-frequency Deafness —Dr. 
F Allen The Perception of Intensity of Sound in Normal, Depressed, 
and Enhanced States of Aural Sensitivity —Dr E G Richardson The 
Dynamical Theory of the Ear —5ir Richard A S Paget, Bari 
Audition in Relation to Speech, and the Preduction of Speech Sounds 
by the Human Vocal Apparatus, by Acoustic or Electrical Resonators, 
and by Musical Instruments —Dr E W Seripture The Nature of 
the Vowels —Dr E Meyer The Analysis of Noises and Musical 
Sounds —Dr C V Drysdale Acoustic Measuring Instruments — 
Dr H Banister The Basis of Sound localisation —Dr A H Davis 
The Measurement of Noise —Dr F Trendelenberg Objective Measure- 
ment and Subjective Perception of Sound —Dr G Waetemann and 
H Henig The Measurement by Resongnce Telephone of the Threshold 
Sensitivity of the Ear —Major W 8 Tucker The Localisation of 
Sound Derived from Observations of Intensity —Prof E M von 
Hornbostel The Time Theory of Sound localisation A Re statement 

Royal SoorETv or ManpictNE (Physical Medicine Section), at 5 —Special 
General Meeting 

ROYAL SOCIETY or MEDICINE (Obstetrics and Gynecology Section), at 8 
—Prof F J Browne ‘The Zondek Ascheim Reaction in Chorion- 
Bpithelioma —Dame Louse Mcllroy and Dr Gladys Hill Pregnancy 
Complicated with Diabetes 

Rovan Society or M&EpDIcINE (Radiology Section), ab 8 30 —Special 
General Meeting 

SATURDAY, June 20 


NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEFRS 
(at Newcastle npon Tyne), at 230 —A Walker Interim Report of 
the Support of Workings in Mines Committee 

ROYAL Society or MEDICINE (Orthopedics Section) (at Oxford) 


[EMONDAY, JUNE 22 


ROYAL GEOGRAPHICAL Socrery (Annual General Meeting), ab 3 —Sir 
Wilhain Goodenough Presentation of Royal Medals and other Awards 
of the Society , delivery of Presidential Address, Annual Report of 
the Couneil 


TUESDAY, JUNE 23 


QUEKETT MricRoscoPICAL CLUB {at 11 Chandos Street, W 1), ab '7 50 — 
Gossip Meeting 
WEDNESDAY, JUNE 24 
ROYAL Socrety oF Arts, at 4 — Annual General Meeting 
BRITISH ASTRONOMICAL ASSOCIATION (kt Sion College), at 5 
BRITISH PsycHoLogicaL Society (Medical Section) (at 11 Chandos 
Street, W 1), at 8 30 —Dr A R Redfern, Di Sybille Yates, and Dr 


J © Young Symposium on Phobias Discussion to be opened by 
Dr E Miller 


THURSDAY, Juxr 25 


RovaAL Society, at 4 30 —Prof S Chapman Some Phenomena of the 
Upper Atmosphere (Bakerian Lecture) 

RovAL Socrety oF Mepioine (Urology Section), at 5 30 —The Treatment 
of Inoperable Carcinoma of the Bladder 


FRIDAY, JUNE 26 
Roya Society or MEDICINE (Otology Section) (at Oxford) 


SATURDAY, Jone 27 


BRITISH PSYCHOLOGICAL Society (at Reading University), at 3 15 — 
Papers on Oseillation —Miss M I Dunsdon Reversible Perspective 
and the Effect of Conation —Mrs H W Oldham Oscillation in 
Sounds of Low Intensity —Demonstrations of Apparatus by D F 
Vincent *(a) A Mirror Tachistoscope Without Moving Parts, (b) An 
Apparatus for Producing Sounds of Predetermined Wave form 

Roya Soorrty or MEDICINE (Otology Section) (a6 Oxford) 


PUBLIC LECTURES. 


TUESDAY, JuNE 23 


INSTITUTE OF PATHOLOGY AND RESEARCH (St Mary's Hospital, W 2), at 
5—Prof H Hartridge The Theory of Hearing 


FRIDAY, JUNE 26 


LONDON SCHOOL OF HYGIFNE AND TropicaAL Mepicine (Public Health 
Division), ab 8 —Sir Thomas Legge Industrial Poisonimngs 


BI-CENTENARY. 
JUNE 23 TO 29 
RovAn DuBuiN Socrery (Bi Centenary Celebrations) (at Balls Bridge, 
Dublin) 
Tuesday, June 23, at 8 30 —Conversazione 
Wednesday, June 24, 16 11 A M —Scientific Proceedings 


Thursday, June 25, ab 11 Au 
At 3 —Anniversary Stated Meeting 


Friday, June 26, ab 11 A M 
Saturday, Jane 27, ab 2 
Monday, June 29, at 8 30 


SUMMER MEETING. 
JUNI 22 To 24 
INSTITUTION OF HEATING AND VENTILATING ENGINEERS (at Harrogate) 
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Professionalism and Science. 


- ANE of the mam features of the development of 
science during the nineteenth century, as 
Prof A N Whitehead has pointed out 1n “ Science 
and the Modern World", ıs the twin growth of 
technology and professionalism Science was then 
for the first time conceived as a vast mine of ideas 
for utilisation m practical life, and 1n the disciplined 
attack on problems thus encountered in techno- 
logical developments the scientific worker rapidly 
passed from amateur to professional status 
The professionalism of science 18 one aspect of 
the problem of specialisation which confronts the 
educationist to-day It can scarcely be disputed 
that the complexity of modern science and of 
industrial technology demand intensive spectalisa- 
tion and tend to encourage the growth of various : 
scientific professions At the same time, the growth 
of professional organisations among * scientific 
workers and the marked movement towards regis- 
tration m post-War Europe, while likely to assist 
1n the participation of scientific workers 1n public 
affairs, are not without ther own special dangers 
The speciahsed knowledge and restricted outlook 
of scientific workers themselves must be recognised 
as among the factors which have himdered the 
establishment of right relations between science 
and leadership Few scientific specialists could 
be named whose knowledge and opinions would be 
accepted as having much weight outside the narrow 
field ın which they have elected to pursue ther 
special studies or researches In many cases their 
traming has not even equipped them with the 
powers of expressing the results of ther work in 
forms which facilitate its appreciation and assimila- 
tion m the normal life of the community 
It must be admitted that chemists, physicists, and 
other scientific workers are frequently characterised 
by a celibacy of intellect which curiously resembles 
the physical celibacy practised by the learned ın the 
Middle Ages This celibacy of intellect on the part 
of individual scientific workers 1s one of the main 
causes of the ineffeotiveness of their professional 
organisations, which are rarely able to secure suffi- 
cient support from the general body of members 
for the success of policies originated. by a few more 
fertile minds If the future of society largely 
depends on our ability to hnk administrative power 
with knowledge of the scientific factors volved 1n 
our modern problems, that combination can only 
be secured when the scientific worker adds to his 
knowledge the wisdom which is the fruit of a 
balanced development 
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The problem 1s fundamentally educational Our 
present educational system on one hand produces 
administrators, frequently of a high order of ability, 
but whose complete ignorance of science renders 
them incapable of assessing the scientific factors 
upon which all our modern problems turn On the 
other hand, its tendency to excessive and premature 
specialsation produces a diversity of specialists 
often devoid of the political or social wisdom 
essential for the evaluation of the other factors 
involved 

The problem of education must be faced by pro- 
fessional organisations of scientific workers if they 
are to assume their responsibilities of leadership 
The movement towards professional registration 
accentuates the importance of educational aspects 
of professional trammg It is essential that a 
sufficiently high standard of general education 
should be demanded of all entrants to such pro- 
fessions, fhat premature specialisation should be 
discouraged, and that qualification for entry to a 
profession of science should depend more upon the 
ability to apply and use knowledge than on the 
possession of an acquaintanceship with a mass of 
undigested scientific facts A danger of undue 
uniformity may arise, however, 1f the conditions 
of entry are too narrowly prescribed in closing a 
profession by a measure of registration In his 
recent book, ‘‘ Education at the Cross-roads’’, Lord 
Eustace Percy has indicated the valuable contribu- 
tion which the technical schools might make in a 
considered scheme of professional traiming 

The technical school provides an 1mportant and 
valuable alternative method of recruiting the 
scientific and technical staff required by industry 
which may exercise a vitalising influence on pro- 
fessional policy and opinion. out of all proportions 
to the numbers so recruited It also makes an 
important contribution to the solution of a problem 
which 1s encountered 1n every project for the regis- 
tration of chemists or other scientific workers The 
efficient employment of research workers 1n industry 
is largely dependent on the existence of an equally 
or more numerous class of laboratory assistants 
capable of carrying out the routine testing or 
analysis and mechanical work Many such assist- 
ants acquire à high degree of experimental tech- 
nique, although few have the capacity or traming 
to originate experimental work 

The career of laboratory assistant offers, how- 
ever, very limited prospects Comparatively few 
laboratory assistants are able to qualify and enter 
a scientific profession by one of the recognised 
channels, nor is industiy able to absorb such 
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workers on 1ts technical staff in adequate numbers 
Although the normal recruitment of the various 


' scientific professions should not be from the ranks 


of such assistants, 1t would be unwise and unfair in 
any measure of registration to close the door entirely 
With proper support and. co-operation, the training 
such assistants can obtain in the technical schools 
would enable them to attain the necessary standard 
of technique, and ther more varied outlook and 
traming might help to counteract the deadening 
uniformity which over-rigid conditions of entry 
tend to stamp upon a profession 

Excessive uniformity 1s a real danger to pro- 
fessional hfe to-day It is fostered by the tram- 
ing which most scientific workers receive, and also 
by the conditions of industrial research with its 
emphasis on team work Nor is the policy of 
vocational selection without its tendencies in the 
same direction -Fortunately perhaps, vocational 
guidance at present appears to exert only a broad 
influence on those proceeding to the universities, for 
example, as between arts and science It would be 
a serious danger if such methods were applied to 
guide into relatively narrow fields all intellects of a 
certain characteristic type and those alone 

Scientific progress depends on more than mere 
advances in technique In the perfecting of 
technique and the evolution of corporate research 
or team work the professionalism of science has 
itself largely been developed Professionalism will, 
however, defeat its own ends if ıt succeeds to any 
great degree 1n cramping individualism and forcing 
on scientific workers a mediocre uniformity Pro- 
gress depends on the spirit of adventure, and the 
spirit of science 1s one of questing and searching in 
the unknown, with its attendant risks of success and 
failure 

The more economic necessity forces on scientific 
workers the development of ther professional 
organisations, the more jealously they must cherish 
high ideals of craftsmanship and of service, and 
guard against the sterilising influence of excessive 
specialisation and uniformity Moreover, the very 
security which strong professional organisations 
ultimately confer on their members may itself be a 
snare to scientific workers 

Security 1s but a means to an end, and a first 
effect of professional organisation should be to 
improve the conditions of employment of scientific 
workers, so that they can carry on their investiga- 
tions without undue financial anxieties. Such 
security makes for better workmanship by ım- 
creasing the freedom of the investigator When, 
however, 1t becomes an opiate and the absence 
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on mind, security has outlived its purpose All 
powerful professional organisations tend to suffer 
from a species of inbreeding of intellect, or mental 
stenilisation, and it is not in an atmosphere of 
security and uniformity that great discoveries are 
made or creative 1deas conceived 

Specialisation is a necessary evil under modern 
conditions Professionalism 1s essential to maintain 
and advance high standards of technique and the 
due status of scientific workers Vocational guid- 
ance must play 1ts part ın reducing the wastage of 
human material in unsuitable occupations If in 
such ways the freedom, resources, and efficiency of 
the scientific worker are increased, 1t 1s incumbent 
upon him to see that there 1s no dummuing of the 
spirit of adventure, the devotion to truth, the 
sincerity of purpose which are behind every great 
discovery of the past and stil supply the driving 
force 1n the advance of science 


Human Palaeontology. 


New Discoveries relating to the Antiquity of Man 
By Sw Arthur Keith Pp 512 (London 
Williams and Norgate, Ltd , 1931 ) 21s net 


HE last ten years have witnessed a profound 
change 1n the aspect of human paleontology 
Important fossils of hitherto unknown types of men 
and an ape (the Taungs Skull) have been found 
which reveal new and provocative information and 
add enormously to the range of facts that call for 
interpretation Such unexpected types of the 
human family as Rhodesian Man and ‘ the Lady of 
Lloyds’’ set new and mtriguing problems The 
recent discoveries of representatives of Homo 
neanderthalensis n Gibraltar, Italy, Germany, the 
Crimea, and Palestine have extended the geo- 
graphical range of this uncouth species and also 
given welcome corroboration to the generally 
accepted ideas as to the significance of Neanderthal 
Man and the part he played in human history 
More significant than all these discoveries are the 
important fossils found ın China and the revelation 
of à new genus of the human family that 1s more 
prumitive and generalised than any other type at 
present known ‘The exceptional value of Peking 
Man, however, lies in the fact that he provides 
us with a bond of union between the other early 
members of the human family, whose fossil remains 
before the discoveries at Chou Kou Tien seemed to 
be irreconcilable with one another At the present 
moment, with all this new and highly significant 


information collected from many scattered regions | 
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of the earth, there 1s an urgent need for a eritical 
review of the whole evidence and an attempt to 
interpret 1ts meaning The tempting task now for 
the first time becomes possible of achievement, of 
creating a solid and coherent foundation for a real 
science of human paleontology 

For such a task, Sir Arthur Keith has oppor- 
tunities and qualities such as no other anthropo- 
logist enjoys not merely the diligence to collect the 
widely scattered data and the hterary skull and 
vivacity of style to make the new information 
intelligible to the man in the street, but also the 
freedom from the time-destroying interruptions 
from which those who hold umiversity positions 
cannot escape 

Ji Sir Arthur has not seized this chance in the 
way that would appeal to the serious student, he 
has rendered a useful service For the layman who 
wants to know what fossils have been discovered 
and what their meaning 1s, Sir Arthur has provided 
a useful and entertaining guide He begins with a 
full and well-balanced report on the Taungs Ape, for 
the rescue and interpretation of which he pays just 
and generous tribute to Prof Raymond Dart 
Most paleontologists will agree with his verdict 
Australopithecus ıs an ape closely akin to the African 
anthropoids, the chimpanzee and gorilla, and 
perhaps even nearer to the extinct Dryopithecus, 
which reveals quite definite, 1f shght, signs in its 
brain, face, and teeth of a nearer approximation to 
the human type than any other ape Obviously, 
however, the Taungs Skull itself ıs a relic of the 
survival into Pliocene or Pleistocene times of a 
type which must have come into being as early 
as the Miocene Hence this mdividual specimen 
cannot be regarded as a human ancestor, nor 
can its discovery in South Afmca be regarded 
as shedding any decisive hght upon the place of 
birth of mankind, since this ape’s ancestors may 
have been, and no doubt were, wandering far and 
wide during the millions of years of Miocene and 
Phocene time 

Sir Arthur Keith adopts the views of Prof 
Davidson Black as to the significance of Peking 
Man, and he gives a clear and instiuctive report 
upon the excavations in China and the nature of 
the evidence provided by the fossils, the import- 
ance of which, he admits, 1t would be difficult to 
exaggerate There are, however, some significant 
omissionsin Sir Arthur’scommentary ın particular, 
his neglect to use the ilumunation its evidence 
sheds on the Piltdown Skull, to which I shall refer 
later 

The third major discovery discussed at length 1s 
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the Lloyds’ Skull, found m the City of London 1n 
1925 durmg the excavation of the site for the new 
building of the Corporation of Lloyds', and rescued 
for scientific investigation by Mr Warren R 
Dawson Sı Arthur rightly regards this tantalismg 
fragment of highly fossilised skull as a relic of 
exceptional mportance, which deserves exhaustive 
study and full discussion (As the custodian of this 
specimen, I can assure him that during the last two 
years I have been collecting the material for a 
monograph on the fossil, for which Miss Dorothy 
Garrod, Mr Warren Dawson, and Dr Matthew 
Young have written (1928) ther valuable con- 
tributions} Later on, I shall refer to Sir Arthur’s 
strange suggestion that this earliest Londoner 
belongs not to an unknown type of modern man, 
but to the Piltdown type ! 

An excellent summary 18 given of the new dis- 
coveries of men of the Neanderthal species and of 
men of mofe modern type m South and East Africa, 
Austraha, America, and elsewhere, and some not 
altogether relevant disquisitions on the archeo- 
logical work of Mr Woolley in Sumer and the 
problems relating to the origin of early civilisation 

Taken as a whole, the survey is useful and 1llum1- 
nating, brightly written, and illustrated with 187 
diagrams, most of them excellent, with enough of 
unexpected and even sensational speculation to 
titillate the palate of the reader, which might other- 
wise have become jaded by the richness of ana- 
tomical detail — While realising the justice of the 
appreciations of this book which have appeared in 
the lay press, ıt is essential that I should direct 
attention to aspects of Sir Arthur Keith’s treatise 
which must make the teacher of university students 
hesitate to recommend it to his class The major 
disappointment I experienced ın reading the book 
was that Sir Arthur did not seize the unique oppor- 
tunity that presents itself at the present moment of 
building all the wonderful material now available 
into a coherent foundation of anthropological 
doctrine, drastically elimmating the errors of the 
past and the questionable speculations of the 
present Instead of domg this, he has introduced 
a new crop of daringly improbable speculations and 
retained many old fallacies concerning matters of 
oby1ous fact 

So much confusion has already crept into the 
references to the Lloyds’ Skull ın the pubhe press, 
that ıt seems desirable to explain the real situation 
with reference to the issue which more than any 
other focuses the argument of Sir Arthur Kerth’s 
book 

Writing ın Nature of Nov 7, 1925 p 678), I 
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discussed the puzzling characters of the fragment tho Eloyde! Suli, found au the (City oi London gn”) discussed thie puzzling charactere of the fragiiont of 
the very ancient skull found 1n London, which was 
particularly tantalsing ın that the most significant 
parts, front, base, face, and teeth, were missmg I 
pointed out m what respects ıt differed from both 
Homo sapwns and Homo neanderthalensis, but 
eventually reached the tentative conclusion (since 
confirmed by Dr Matthew Young's statistical 
analysis), which I expressed more definitely in the 
British Medical Journal (p 854) of the same date, 
that ‘The Lady of Lloyds'' was “ an po 
ally primitive member of the species sapiens ’ 

In the course of the discussion ın NATURE, 
however, I mentioned that while the endocramal 
cast presented a general resemblance to some of the 
smaller Neanderthal casts (Gibraltar and La Quina), 
it differed from them ın respect of other features, 1n 
which it “closely conforms to the type found in 
Homo sapiens, as well as, PRELOURLY enough, m the 
Pitdown east (Hoanthropus)” Sir Arthur Keith 
seems to have transformed this simple statement 
into the assumption that the London skull was a 
hnk between Hoanthropus and Homo sapiens! 
Thus, he says, ıt does not belong “ to an unknown 
type of modern humanity, but to a recognised type 
of ancient man, viz , man of the Piltdown type " 
(p 32)  Itisscarcely necessary to Say that there 1s, 
no warrant for this view Yet if the opinion of 
Miss Dorothy Garrod 1s correct—and of that there 
seems now to be no doubt—that the fossil 1s at least 
as old as the beginning of the Mousterian (and not, 
as my geological advisers claimed in 1925, more 
recent than the Mousterian), the London skull 1s 
vastly older than any known example of the species 
sapwns Hence ıt may belong to a hitherto un- 
known species 

In spite of this possibility, which is even a 
probability, the lack of the most distinctive parts 
of the skull suggests that for- the present it 1s 
wiser to refrain from creating a new species, and 
regard ' The Lady of Lloyds’’ as a very early and 
primitive representative of Homo sapiens Even if 
we push back her age to the Early Mousterian (? or 
to the Acheulean) Age, that would afford no Justifica- 
tion for assuming that she was a descendant of (or 
in any way closely related to) the Piltdown Man, 
who belongs to -a different genus .fundamentally 
distinct in every character Elsewhere in his book 
(p 290) Sir Arthur Keith estimates that 200,000 
years (many geologists and physicists would 
multiply this figure by four) intervene between the 
age of Piltdown Man and the Mousterian phase of 
culture Hence ıt would impose an unduly heavy 
strain upon the imagination to bring the Piltdown 
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Man and the ‘ London Lady’ into the same genus, 
even if they presented any real hkeness to one 
another As they do not, we may confidently 
dismiss this sensational claim as an unwarranted 
speculation 

Sir Arthur Keith’s claim for a certain resemblance 
of the Lloyds’ Skull to the Piltdown Skull ıs given 
a spurious plausibihty because he still retains his 
erroneous reconstruction of the Piltdown Skull 
Anyone who looks at the Piltdown fossils (or even 
Mr Frank Barlow’s excellent casts of the separate 
fragments) can see on the posterior border of the 
parietal the medial part of the lambdoid suture 
Sir Arthur ignores this patent fact and adds about 
a centimetre to the posterior border of the bone (see 
his Figs 95, 154, 155, and 157) to make a hypo- 
thetical suture, when the real one ıs already present 
on the fossil ‘To this error, another ıs added by 
ignoring the median plane of the skull The middle 
hne in Sir Arthur’s reconstruction 1s more than half 
a centimetre to the night of its true place, and the 
consequent error in the breadth of the skull double 
that figure, more than a centimetre Not only 
so, but these mistakes compel him to dislocate 
the natural articulation between the parietal and 
temporal bones and so create an unnatural and 
monstrous reconstruction These are not questions 
of opinion, but of easily checked anatomical facts, 
to which in 1927 I directed particular attention, 
with illustrative figures, in my “ Evolution of Man " 
(pp 70-81, Figs 17-24) As Sir Arthur tells us he 
1s “‘ throwing sparks into the smouldering fire of the 
Piltdown Controversy ° (p 32), would ıt not be 
wise to abandon claims, the error of which any 
casual visitor to a museum can detect for him- 
self? I have referred to this matter, however, 
not because of Sir Arthur’s provocative challenge, 
nor because ıt disposes of his suggestion to include 
the Lloyds’ Skull within the genus Hoanthropus, 
but also to direct attention to a matter which 
more than any other 1s causing confusion 1n human 
paleontology 

The widespread suspicion of the authenticity of 
the Piltdown Man as a valid genus 1s notorious, and 
the chief 1eason for the lack of agreement 1n human 
paleontology Even to-day many Contmental 
anthropologists refuse even to refer to 1t 1n treatises 
on fossil man or, when they do so, brush 1t aside as 
being so doubtful that it ıs best to ignore ıt I 
have been to some trouble to discover the reasons 
for the persistence of this attitude Itis not simply 
because the Piltdown Jaw 1s apelike in general form, 
so much as the claim that the braincase associated 
with it conforms to the type of Homo sapiens 
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Hence ıt 1s particularly unfortunate that ın this 
book Sir Arthur Keith not only persists ın ex- 
aggerating the size of the braincase and brain, but 
also states that “the cranial features of Piltdown 
Man are essentially of the modern type” (p 32), 
and “if we had found only the cranial parts of the 
Pitdown Man we should never have hesitated in 
regarding him as the direct ancestral type of modern 
man, the simian features of his lower jaw and of 
his teeth led us to exclude him from this position ” 
(p 546) Theres no justification for such mislead- 
ing statements In my “Evolution of Man” 
(1927) I showed that the Piltdown skull and jaw 
are not disharmon1ous, that the general architecture 
of the braincase 1s no less suman in character than 
the jaw In & series of comparative diagrams 
(Fig 24) I adduced the evidence m substantiation 
of this opinion 

It is strange that Sir Arthur totally ignores 
the clear hght the evidence of the Pekmg Skull 
throws on this aspect of the Piltdown problem For 
the peculiar characters of the natural skull of 
Sinanthropus, which 1s not the result of a recon- 
stiuction, reproduce 1n an even more exaggerated 
form (especially 1n the view of the braincase from 
behind) the peculiar features of the true Piltdown 
reconstiuction to which Sir Arthur has been object- 
ing for seventeen years (see NATURE, Oct 16 and 
Nov 6 and 20, 1913) i 

In the days when most anthropologists 1efrained 
from estimating the antiquity of man 1n numbers 
of years, Sir Arthur Keith used to juggle with big 
figures in his speculations More 1ecently, when, 
using the exact methods of physics, the reasonable 
probability of a figure approaching a million years 
has been shown to be the sort of date to assign to 
the bezinning of the Pleistocene period, Sir Arthur 
has cut down his figure to 200,000 years Many 
years ago Profs Joly and Boltwood (1908), among 
others, suggested the value of radioactive changes 
in rocks as a geological chronometer Holmes and 
Lawson (1927), Kovamk (1930), and von Hevesy 
(1930) measured the natural disintegration of 
uranium into lead in the oldest igneous rocks con- 
taining radioactive elements and arrived at an esti- 
mate of 1,825,000,000 years fo: the earliest actual 
sample, or 1n round numbers about 2,000,000,000 
as the possible age Using the time-scale which 
geologists have gradually determined since Wilham 
Smith m 1796 made the first estimate, there 1s httle 
room for doubt that the end of the Pliocene can be 
referred to a time which 1s one two-thousandth of 


' the whole scale—in other words, roughly a millon 


years ago 
9cl 
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Recent researches on this problem have been 
clearly summarised by Dr Chester A Reeds in 
an article entitled “ How Old ıs the Earth?” in 
Natural History (March-Apri 1931) Assuming 
the reality of Phocene Man, Dr Reeds suggests that 
the antiquity of man must be at least 1,500,000 
years Against these results mferred from exact 
investigation Sir Arthur Keith attempts to justify 





his estimate of 200,000 (later in the book he makes í 


1t 250,000) for the Pleistocene period by the state- 
ment ‘“‘ My reason for reducing the time allow- 
ance was based on the results arrıved at by students 
of early man's stone tools, his industries or cultures ” 
(p 34) But this 1s sheer guesswork For who 
can decide whether Acheulean implements, which 
are admitted by him to have undergone no change 
in forty thousand years, might not also have re- 
mained under the thraldom of tradition for another 
forty thousand years * 

If Sir Arthur whittles down the time allowance 
for man's early history, he runs riot 1n his estimates 
of the duration of the later phases of culture 
Ignoring the general trend of archeological re- 
search during the last two decades, he allows eight 
thousand years for the Neolithic period He does 
not explain what precisely he means by the dıs- 
credited term ' Neohthic', or whether ıt refers to 
Britam or the Continent If the former, eighty 
would be much nearer the mark than eight thousand 
—the time 1t took for the use of bronze to spread 
from the Continent to England after the people of 
the former introduced the Neohthic culture in the 
process of getting tin from .Cornwall for bronze- 
making 

Although Sir Arthur Keith devotes only a page 
and a diagram to chronology, I have directed parti- 
cular attention to the important questions at issue 
because they seem to be of crucial significance 1n a 
work bearing the title “ Antiquity of Man" It is 
surprising, therefore, that Sir Arthur while con- 
tmuing to use this title has ignored the significant 
work the physicists have been doing to solve the 
essential problem implicit ın his label 

It comes as a relief to find that Sir Arthur has at 
last abandoned his claims for a high antiquity for 
the Galley Hill Skull, an opinion that has always 
played an obtrusive part ın shaping his attitude in 
the reconstruction of human history The vacant 
niche ın his pantheon of our remote ancestry he 
now assigns to ‘the Lady of Lloyds’ ’, the oldest 
known inhabitant of London The fact that her 
skull ıs truly fossilised and was found in a geo- 
logical deposit of remote antiquity gives her a very 
much stronger claim than Galley Hill Man to this 
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honourable place Yet m abandoning the Galley 
Hil elaxms Sir Arthur also seems, at the moment 
when for the first time there 1s reasonable evidence 
in support of it, to have given up one of his 
favourite slogans—the remoteness of the antiquity 
of the modern type of man, even repudiating 
the views of his disciple Mr Leakey, whom tor 
three years he has encouraged m his theories for 
assigning extreme antiquity to the human remains 
and associated cultures ın East Africa Instead of 
emphasising the fact that although the Lloyds’ 
Skull cannot be brought into strict conformity with 
either Homo sapiens or Homo neanderthalensis, 1t 18 
probably a very ancient and primitive forerunner 
of Homo sapiens, he wants to associate 16 with 
the Piltdown Skull and to overcome the burden 
of incredibihty by claiming that MHoanthropus 1s 
modern ın type 

In his writings Sir Arthur Keith has never shown 
much respect for the commonly accepted principles 
of biology, 1n particular those involved in questions 
of phylogeny In the present work he provides 
us with new examples He suggests that the Aus- 
tralian race (Homo sapiens) may have been derived 
from the genus Pithecanthropus (p 312) and the 
original owner of the Lloyds’ Skull from the genus 
EKoanthropus yet he seems to regard both the 
Australian and ‘the Lady of Lloyds’ ' as members 
of the genus Homo! Unfortunately, the diagram 
that forms the frontispiece does not enlighten us as 
to the means whereby this miracle was achieved 

It is puzzling to know why Su Arthur added the 
last two chapters They add nothing to our know- 
ledge or the general argument of the book, but sug- 
gest rather that he ıs not serious His statement 
that he ıs gomg to make endocranial casts “ mm- 
telhgible to those who have not served an appren- 
ticeship to anatomy ", 1s scarcely justified by his 
conclusion, which 1s expressed ın the words “I 
suspect that a large brain was given to man, not 
that he might understand life, or cucumvent 
difficulties, but simply to enjoy ıt” Even more 
surprising 1s the last chapter In it he seriously 
discusses the possibility of an isolated example 
of a species of man other than Homo sapwns— 
the chapter ıs entitled “The Discovery of Homo 
Gardarensis—surviving 1n. Greenland in the twelfth 
century AD" In the end he admits that the man 
was suffering from acromegaly—and uses the oppor- 
tunity once more to suggest that extinct types of 
the human family were subject to pituitary dıs- 
turbances, but without bemg pathological or, in 
fact, suffering from the usual disabilities of such 
lesions 
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I have directed attention to the weak spots 1n the 
book to make 15 plain why teachers who urgently 
need a sober presentation of the facts of human 
paleontology must hesitate to recommend it to 
their students Nevertheless, ıt ıs full of valuable 
information and, except in the lapses that I have 
enumerated, serious argument It need scarcely 
be said that the book 1s vastly entertaming 
G ELLIOT SMITH 


The New Popular Science. 
(1) Everyday Marvels of Scwnce a Popular Account 


of the Screntific Inventions in Day Use By 
V H L Searle Pp 208 (London Ernest 
Benn, Ltd , 1930) 10s 6d net 


(2) Thes Screntific Age Essays in Modern Thought 
and Achievement | Edited by Dugald C Jack- 
son, Jr,and Prof W PaulJones Pp vu +353 
(New York John Wiley and Sons, Ine , Lon- 
don Chapman and Hall, Ltd , 1930) 10s net 

(3) Master Minds of Modern Scwnce By T C 
Bridges and H. Hessell Tiltman Pp 2784+32 
plates (London, Bombay and Sydney George 
G Harrap and Co, Ltd , 1930) 7s 6d net 


(1) T T may be that, strictly speaking, there 1s no 

such thing as popular science, new or other- 
wise that science can never, in the strict sense of 
the term, become popular, and that ıt 1s more 
proper to speak of the popular approach to science 
There are, however, many new methods of approach 
to-day, pleasant paths and by-ways that can be 
travelled without tears, and these three books bear 
eloquent witness of this They also strongly refute 
the idea that this type of book 1s apt to disparage 
the dignity of science or be unworthy the notice of 
true research workers Tor it must be emphasised, 
in the first place that any real or umagmary gap 
between men of science and the people 1s becoming 
constantly narrower in several different ways, some 
of which will be here briefly noted, 1m the second. 
place, the writing of so-called popular books on 
science 1s often very much more difficult and re- 
quires quahties of a different and sometimes higher 
intellectual calibre than does the writing of a pro- 
fessional text-book , and in the third place, they 
are often of great help to the scientific worker 
himself : 

The greatest minds have never, throughout the 
world’s history, disdamed the task of trying to 
reach the popular ear and heart, and the same 1s 
more than ever true to-day Also, ıt was never 
more urgently necessary than now It 1s a great 
and indispensable task 
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The distance between the man of science and hi: 
fellow-men 1s rapidly decreasing, and 1s being re 
placed by a close relationship more complex, mor 
profound, more significant every day Science to 
day enters more intimately into the daily hfe o 
the individual and its achievements meet him a 
every turn As Dr Murray very finely says ın hr 
foreword ‘“‘ The phenomenal advances of science 
and of its mndustiial utilisation, 1ts establishmen: 
in schools and colleges, and 1ts domestication, sc 
to speak, by wireless sets and the like, have bred 
in these days a scientific consciousness of a nove. 
and formidable kind”. Who can doubt the won. 
drous growth of this scientific consciousness among 
the people, and the urgent need for 1ts stamulataor 
and guidance mn the nght spirit and in the right 
direction, could we but discern precisely what 1 
right @ We may fairly safely clam, then, that the 
people have risen to a somewhat higher plane ir 
intelugent appreciation of things scientific, anc 
that, again quoting Dı Murray, the ‘ mild thrill: 
and genteel dilettantism of the Victorian lecture 
room have given place to a stronger spirit ”. 

Then again, the gap 1s narrowed by a change 
of attitude ın the man of science himself Has 
he not become more human, posstbly even more 
humble? He may even yet come to realise that 
he himself, hke the rest of mankind, is a wholly 
insignificant nonentity in a universe growing evel 
more wonderful, mysterious, and grander as he 
advances in knowledge, and will be assiduous in 
passing on this fact to his fellows, as indeed some 
are already doing [tis far moze rational to exert 
himself to the utmost to mvoke the people's ın- 
terest, help, and sympathies, and, hke Mr Searle, 
enjoy nothing better than a talk with the man in 
thestreet True, Mr Searle’s excellent book 1s really 
intended for the mtelhgent boy, but in matters of 
science we are all boys—or girls—and this book 
may be read and enjoyed by intelligent youngsters 
up to nmety or more, whether professed men of 
science or not 

(2) It ıs a rather surprising fact, though 16 needs 
but httle reflection to establish 1t, that much 
of that which now comes withm the category of 
popular science—the new popular science—is of 
considerable value to the man of science himself 
Ft will be obvious indeed, ın these days of extreme 
specialism, how very helpful such books can be to 
the man who, closely and narrowly specialising in 
one small corner, wishes to know something of the 
whole world of science 1n general, and of literature 
too Mr Searle’s book, as we have already noted, 
1s intended primarily for the intelligent youth—that 
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s, m many cases, for the scientific worker in 
xmbryo—and though of the ‘popular’ kind, it 
wil prove extremely stimulating to the student 
of any branch of science, but this, our second 
book under review, 1s of an entarely different 
sort, and takes a wider range The editors may 
perhaps feel that 1t does not strictly belong to what 
is commonly understood as ‘popular’ scientific 
literature , yet, from what has already been said 
above, they will assuredly not have any ground 
for mortification or scent any sort of stigma or 
degradation 

The work, a collection of essays by emunent 
thinkers on both sides of the Atlantic, mcluding 
H G Wells, Dean Inge, Sw Richaid Gregory, Ray 
Stannard Baker, Edwin E Slosson, will provide an 
intellectual treat fo. any man, whether scientific 
worker or layman, and for the specialist 1t will be 
a welcome and refreshing diversion The editors 
are justified in their hope that the book will meet 
the needs not only of technical students for whom 
1t is directly intended, but also will appeal to a far 
wider circle Sir Richard Gregory writes on “ Prac- 
tical Purpose ’’—science justified by its works, a 
favourite theme, with which he deals 1n a masterly 
manner, H G Wells and others write on specialisa- 
tion , Ernest Dimmet on the art of reading , Dean 
Inge on success—one of the most cheerful dis- 
quisitions in the book, M Luckiesh on “ Men, 
Atoms, and Stars ", which makes us shrivel into 
nothingness, and Maurice Holand on the “ Voice 
of Research ", which makes us swell mto visibility 
once more As a combination of great science and 
great hterature, the book 1s unique, and wonderfully 
exhilarating 

(3) With “ Master Minds of Modern Science” we 
feel on surer ground, at least, as regards categories 
and classifications This 15 unmistakably a popular 
science book, rather of the older than the newer 
type, and describes the work of leading modern 
scientific workers, but, though fairly comprehen- 
sive, 1t 1s evident that someone or other is bound 
to find gaps It 1s no doubt a useful contribution 
to the history and biography of scientific achieve- 
ment The chapter on Luther Burbank and his 
work, the wizard of the garden, 1s of particular 
interest, for his work 1s not perhaps so well known 
in Great Britain as ıt should be, especially when 
we reflect that we are a nation of enthusiastic 
amateur gardeners ‘The book has some excellent 
illustrations, is well printed m large type, and for 
those who wish to gain a general idea of some 
of the recent achievements of science it can be 
thoroughly recommended WGLC 
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Our Bookshelf. 


Up and Down ın Calforma ın 1860-1864 the 
Journal of Wilkam H Brewer, Professor of Agri- 
culture wn the Sheffield Scientefic School from 1864 
to 1903 Edited by Francis P Farquhar (Pub- 
lished on the Foundation established 1n. Memory 
ot Philip Hamilton McMillan of the Class of 1894 
Yale College} Pp xxx+601+32 plates (New 
Haven, Conn Yale University Press , London 
Oxford University Press, 1030 ) 27s net 


THe author was the well-known professor of agrı- 
culture ın the Sheffield Science School of Yale, 
and sometime president of the National Academy 
of Sciences In 1860, as a young man, he joined 
J D Whitney as principal assistant in the new 
Geological Survey of California, which 16 was hoped 
would advise as to the future development of the 
mining industry, then in dire distress A second 
part of the work was to 1eport on the plants and 
animals, and to Brewer was assigned the former 
Whitney, with a love of thoroughness, made 16 
primaiily mto a topographical survey, upon which 
the geology could be charted His action here 
undoubtedly trained the men and set the standard 
on which the whole United States was mapped 
Brewer led the first field party, and his letters now 
pubhshed show him dnectmg and carrymg out 
every class of work, except botany This he con- 
tinued to do until 1865, the survey being continued 
to 1873, dying itself but giving birth to the Federal 
Geological Survey Department ın 1879 

Brewer was a voluminous letter-writer, and he 
numbered his letters serially, as he did his plants 
He zigzagged across California from south to north, 
and he always wrote what he saw, seldom what he 
heard Consequently, we have an account here 
of Califorma as ıt was ın 1860-65 It tells of the 
mountains and valleys, of the mines and of the 
plantations, of the old Latin civilisation and of the 
Indian missions, of the Indians themselves and of 
the westerners, of the animals and of the plants It 
is all simple, the lite and work of a camping party 
and of the people they met There are no striking 
adventures, no sensational discoveries, merely an 
account of tiails and conditions in a yet unopened 
country As an example may be mentioned 
Brewer’s letter on the Yosemite Valley and its 
waterfall of 2600 feet, a far simpler but more com- 
peling account than any of the numerous, often 
exaggerated stories of this famous canyon ‘The 
letters are a record beyond price to future historians 
of California , but they are too local to be of general 
interest, too domestic to allow scope for wider de- 
duction or speculation They serve their purpose 
in the history of the United States, and this 1s 
further served, for their editor has chosen to 1llus- 
trate them by contemporary drawings and prints 


The Balancing of Engines By Prof W E Dalby 
Fourth edition Pp xn + 32] (London. 
Edward Arnold and Co, 1929) 21s net 


THE necessity of balancmg steam engines was 
first felt m connexion with locomotives, and so 
long ago as 1834 Bodmer patented a method 
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which was tried with some success about ten | dependence of the quantum yield on temperatu: 
years later Many hormontal marne engines | and wave-length, and the volume concludes wit 
were fitted with balance weights on the cranks, | a brief summary of the expermental methoc 
but balancing became of far greater 1mportance | adopted ın photochemistry 

with the mtroduction of fast-running engines for Although arather slender volume, thereviewer ca 
driving electrie generators and torpedo craft, | subscribe to Prof Allmand’s introductory remar 
and with the construction of very large triple- | thatthe volumecan berecommended with confidenc 
expansion engines for Atlantic Imers Readers | to students and research workers E KE 
of the hfe of Sur Alfred Yarrow will recall his ex- The Statesman’s Year-Book . Siatwhcal and Ha: 


periments on vibration made aboard the Majestic torical Annual of the States of the World for th 
during a trip to America in 1890 experiments Year 1931 Edited by Dr M Epstem ‘Sixty 


which led to his collaboration with Dr Otto 
: eighth Annual Pubheation, revised after Officia 
Schiick 1n the mtroduction of a design of a balanced Retums Pp xxxv +1462 (London Mac 


four-cylinder engine 
Papers on balancing were read to the Institution milan and Co, Ltd, 1931) 20s net 

of Naval Architects and the Institute of Marme | TEE new issue of this valuable work of referenci 
Engineers by Schhek, Yarrow, Malloch, McFarlane has agam been thoroughly revised in the hght o 
Gray, and others, and ıt was to the former Institu- official statistical publications Many annual re 
tion Prof Dalby read his important papers on the turns for 1930 are mcluded, and ın some respect: 
balancing of marine engines of 1899, 1901, and 1902. the revision is even later Mention 1s made of th: 
In 1901 he dealt with the balancing of locomotives, change of political status ın Spain The year wa: 
in a paper read to the Institution of Mechanical | 02e of census enumeration in several countries 
Engineers, and the followmg year he published and new figures are included for the United States 
the first edition of his well-known text-book In | Hungary, Norway, Switzerland, and séveral othe 
these papers and text-book he introduced the idea countries ‘The introductory tables record worlc 
of a reference plane and a schedule by means production of coal, oil, ron, steel, and some othe: 
of which a draughtsman could find the balance | commodities An extension of these tables 18 one 
weights for a complex system of masses about an | of the few improvements that ıt is possible tc 


engine crank shaft, and his methods have been | suggest Two coloured maps show respectively 
used all over the world The work of balanemg | the administrative divisions of Yugoslavia and the 


locomotives has recently assumed a new import- status of South American boundaries, with the 


ance through the experiments of the Bridge Stress | areas that are still m dispute A welcome feature 
Cotnmibés En m Pn of this, Prof Dalby fh thes 2 this year-book ıs the small bulk, which ıs retained 
fourth edition of his text-book has added a chapter | rom yeal to year 

dealing with the work of the Committee and at . Modern Psychotherapy By Emanuel Müller 
the same time has rewritten the chapter on loco- | (ModernTreatmentSeries) Pp 131 (London 

motive balancing A new chapter written for this Jonathan Cape, Ltd , 1930) 5s net 

edition, on the balancing of internal combustion | Dg MILLER 1s to be congratulated on a very read- 
engines, will be found of great use to those con- , able and concise work He does not unduly stress 
cerned with the design of engines for motor cars, | only one aspect of the subject, as so many modern 
aeroplanes, and motor ships | writers do, but provides us with a well-balanced 


Photochemstry By Dr D W Q Style | summary of the three main schools of psycho- 


, | analytic thought The author takes a very 
epigr i s 5 To pe cu 2 | sensible attitude towards the treatment of the 


sychoses by psycho-analysis Although psycho- 

ee cubus: | ee hey de explain the mechanism of a 
THE introduction of a volume on photochemistry | great many psychotic symptoms, 1t does not ex- 
into this well-known series of monographs on | plam ther cause and certainly does not supply a 
physical subjects, gives us an indication of the ` useful therapy The author wisely points out that 
rapid change which has occurred m the study of | “full understanding can only come through per- 
the chemical action of hght by the introduction of | sonal contact with cases and through sympathetic 
the Stark-Eimstein law of photochemical equival- | understanding of what are very real and very pain- 
ence in the primary light process, and of the work | fy) disorders” Psychological medicmes not learnt 
of Franck on the interpretation of band spectra | in the laboratory with the experimental psycho- 


and their significance m indicating the process of | Jogists, but m the infinitely more difficult school 
molecular dissociation This small volume 1s well | of contact with lfe and its problems 


and clearly written and 1s by no means uncritical 

d ON s directed first o the primary hght | The Gardener's Year By Karel Čapek Pp 160 
process, and the possible subsequent reactions (London George Allen and Unwin, Ltd , 1931 j 
which the photo-excited molecule may undergo 9s 6d net 

are then discussed in some detal A httle more | Tus very entertammg volume with 1ts dehghtfully 
concerning chemi-luminescence and fluorescence | humorous pictures should be read by all gardeners 
might well have been included in these sections | The text ıs as amusing as the illustrations, and 
The fourth chapter ıs devoted to a consideration | though ın no way scientific, much common sense 
of the.still debatable problems connected with the | underlies the humour to be found on every page 


No 3217, Vou 127] 





970 


Letters to the Editor. 


The dator does not hold himself responsible for 
opymons expressed by his correspondents Nether 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NarURE No notice «s taken 
of anonymous communcanons | 


A Simple Method of Investigating Wireless 
Echoes of Short Delay. 


One of the two methods most commonly used in 
he determination of the equivalent height of the 
Cennelly-Heavisidelayeris thatinvolving the measure- 
nent of the time required foi a brief wireless signal 
o travel upwards to the reflecting region and back 
[his quantity 1s most conveniently determined by 
&usmg an emitting station to send out very short 
yulses of radio-frequency energy, and measuring, at 
| point a short distance away, the difference between 
he times of arrival of a particular signal pulse via the 
rround and via the upper atmosphere 

Various methods of producmg the short pulses 
quired have been used, but in all cases a somewhat 
slaborate motlulating device has been necessary We 
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have found, however, that 1t 1s possible to dispense 
with any special modulating system for controling 
the emission from the oscillator and still obtaim 
pulses of satisfactory type If the grid leak of 
an ordinary triode oscillator ıs creased to a rela- 
tively high value, the generator 1tseli produces suitable 
short pulses of radio-frequency energy alternatmg 
between uniform periods of quiescence By adjusting 
the grid circuit constants, both the duration of the 
pulse and the duration of the mterval between suc- 
cessive pulses may be controlled This peculiar 
property of a triode oscillator working with a high 
grid leak has been previously investigated 1n connexion. 
with its use for providing a unidirectional time-scale 
for cathode-ray oscillography ? 

Using an emitting station at East London College, 
London, E 1, workmg on a wave-length of 80 metres, 
and emitting pulses of about 0 0003 sec in duration, 
spaced 0 02 sec apart, we have been able to record 
photographically at King’s College, London, W C 2, 
3 miles away, the reception of these pulses and their 
echoes from the Kennelly-Heaviside layer A satis- 
factory arrangement for studymg the characteristics 
of such echoes 1s to use a dual observational system 
consisting of a cathode-ray oscillograph and a high- 
speed recording oscillograph (Duddell type) The 
received pulses can normally be watched as a 1ecurrmg 
image on the cathode ray oscillograph, usmg a hnear 
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tume-base of stroke frequency comeidimg with the 
pulse frequency, but, when 1t 1s desired to obtain a 
permanent and more accurate record of any particular 
combination of echoes, the high-speed oscillograph 
with a suitable time-scale calibration can immediately 
be switched into use 

Some specimen records, taken on June 15, between 
1800 and 2000 GMT are shown ın the accompanying 
diagrams (Fig 1) In each case the first impulse 
(marked G) 1s that received direct via the ground, the 
subsequent pulses bemg due to waves reflected by the 
upper atmosphere The records are of interest in 
confirming results previously obfained in England 
using the frequency-change method of measuring 
equivalent heights, in that they indicate reflections 
from two regions at different heights im the upper 
atmosphere Record (a), taken at 1830 G MT, 
illustrates a singly-reflected pulse Æ, from the lower 
of these two regions (Region E) Record (b), taken. 
at 1850 GM T, shows a singly-reflected pulse Æ, 
from the lower region and a singly-reflected pulse J^, 
from the upper region (Region F) Record (c), taken 
at 1910 GM T , shows that, as sunset (2020 GMT) 
was approached, the singly-reflected pulse FE, from 
the lower region was less intense, while that from 
the upper region F, was much more marked A 
pulse F, mdicates double reflection from the upper 
region 

This work ıs bemg carried out as part of the pro- 
gramme of the Radio Research Board of the Depart- 
ment of Scientific and Industrial Research 


E V APPLETON 
G BUILDER 


Wheatstone Laboratory, 
King’s College, Strand, W C 2, 
June 17 


1 Breit and Tuve, Phys Rev, 28, p 554, 1926 Tuve and Dahl, 
Proc Inst Rad Eng, 16, No 6, p 794, 1918 and Goubau, Phys 
Zeit , 31, No 7, p 333, 1930 

2 Pioc Roy Soe, A, 111, p 672, 1926 





The Atomic Weight of Xenon. 


By the kindness of Dr F W Aston, who placed at 
our disposal 235 e c. of highly purified xenon, we have 
been enabled to redetermine the atomic weight of this 
element 

Usmg a highly accurate micro-balance, the design 
of which will be published shortly, we have measured 
the pressures of xenon and pure oxygen at which the 
densities of the two gases are equal This has been 
done for two different densities, corresponding to 
pressures of xenon of about 80 and 153mm The two 
ratios PO,/PXe when all corrections were made were 
found from two series of very concordant readings to 
be 4 1035 and 4 1049 respectively at 18° C 

The lmuiting density ıs obtained by extrapolat- 
ing these two ratios lmearly to zero pressure, and 
is 41020 At such a low pressure as 80 mm a linear 
extrapolation ıs certainly legitimate, as any curva- 
ture would be quite beyond the limit of error of oui 
measurements Hence the atomic weight of xenon 
is 4 1020 x 32 2131 26(4) The error of measurement 
does not seem to be greater than +0005 This 
agrees remarkably well with Dr  Aston's value, 
131 27 + 0 04, derived from the meagurement of the 
intensities of the hnes of the various isotopes in the 
mass spectrograph ! 

The gas supphed to us was originally very pure 
It was fractionated a number of times, until further 
treatment of the heaviest fraction gave no increase in 
density 
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It may be noted that after the first fractionation the 
difference in balanemg pressure between the first and 
last fractions was only about one part in 900 

R WmuvTLAW-GRAY 
H S PATTERSON 
W CAWOOD 
The University, Leeds, 
June 16 


! Proc Roy Soc ,126, p 511, 1930 





The Supposed Resting Stage of Limnocnida 
Indica Annandale. 


Tue hfe-history of this fresh-water medusa bas been 
a bafilmg problem since its discovery twenty years 
ago! The jelly-fish occurs m certain rivers flowing 
down. the eastern slopes of the Western Ghats of the 
Bombay Presidency during defimte seasons of the 
year (March to May) What happens to the species 
during the rest of the year has been more or less a 
mystery From the fact thatit occurs year after year 
in certam parts only of these rivers, 16 has been sup- 
posed that there ıs a fixed asexual hydroid stage m 
the hfe-cycle of the animal, which buds off medusse 
at the commencement of the hot weather ? Although 
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the medusz were kept under observation in the field, 
and a careful search for the hydroid stage made on 
more than one oceasion, no clue to the mystery was 
obtained Nearly eight years after the discovery of 
the jelly-fish, the late Dr Annandale, as a result of 
further observations, recorded his opinion that the 
species (must have a fixed or resting stage m its 
life-history, perhaps with the structure of a minute 
hydroid, or more probably encysted m a form that 
would not be recognisable with our present know- 
ledge ” 3 

While on a recent tour to Medha (Satara Dt, 
Bombay), where the specres was first discovered, I 
found certam very mmute bodies m great abundance 
at the bottom of a deep rock pool in the course of the 
Yenna River, stickmg to minute particles of mineral 
matter (Fig 1) They are of different sizes (0 15-0 34 
mm in diameter) and m various stages of develop- 
ment, from the presumably early spherical form to 
the fully developed capsule-like or oblong form, but 
the latter are much more numerous than the early 
or intermediate forms They have a transparent 
covering of apparently chitmous matter with pits 
and minute pores on the surface The cavity of the 
body 1s more or less filled with refrmgent spherical 
granules in a clear, sticky, viscous fluid In the early 
spherical form there are numerous minute elastic and 
sticky threads issumg through the pores on the surface 
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which serve to anchor ıt to particles of mineral matter 
The more advanced oblong form 1s, however, attached 
by a short, stout, elastic stalk which 1s composed of 
minute threads of sticky material aggregated together 
with inclusions of foreign matter between them. The 
surface of the external covermg 1s distinctly pitted, 
with traces of minute pores m each pit In what 
appear to be the very advanced forms, the granulai 
material forms a few large spherical masses clustered 
together like a bunch of grapes It appears probable, 
from the occurrence of a few empty bodies with 
their external covermg ruptured, that the spherical 
masses on completion of development within the 
capsule find their way out 

It will be of mterest to add a chance observation 
which I have made on a small number of medusz, 
male and female, from the Koyna River near Karad 
(Satara Dt , Bombay), kept m a small glass aquarium 
At the end of the day of capture, a gravid female dis- 
charged its eggs, many of which settled down at the 
bottom of the aquarum Exammation of the eggs 
under the binocular microscope showed that they 
were attached to the bottom by means of minute 
elastic threads from the surface of theeggs They were 
spherical m form, had a thin, transparent. apparently 
chitmous covering with-minute pores, and were filled 
with a viscous fluid containmg numerous refringent 
granules The remarkable resemblance between the 
discharged eggs and the early stages of the so-called 
resting bodies suggests a clue to the life-history of the 
jelly-hsh Eividence to prove that the egg passes 
directly mto the resting stage, and that the medusz 
have them origin from the resting body without the 
intervention of a hydroid stage, 1s still mcomplete 
It seems probable, however, that the so-called resting 
bodies he dormant durmg the rainy and cold seasons, 
and discharge their contents at the beginning of 
March in the form of very minute medusze, which do 
not generally rise to the surface until they have at- 
tained to a comparatively advanced stage of develop- 
ment, and that a fixed hydroid stage is altogether 
omitted from the life-cycle 

These resting stages or bodies are still under 
observation, and a detailed account will be published 
in due course in the Records of the Indian Museum 


3 H Srinivasa Rao 
Zoological Survey oi India, 
Indian Museum, 
Calcutta 


1 NATURE, 87, 1011, p 144, and Rec Ind Mus, 7, 1912, p 253 
* Gravely and Agharkar, Ree Ind Jfus,7, p 403, 1912 
3 Rec Ind Mus , 18, pp 109-112, 1919 





Potential Temperature and the Stratosphere. 


Tue high coefficients of correlation between the 
measures of certam meteorological elements at the 
tropopause and the air-pressure at 9 kilometres cited 
by L H G Dimes n his letter m NATURE of May 30 
may be welcomed as a reminder of the intricate but 
regular associations of the meteorological elements in 
the sequence of weather-changes which are so vexa- 
tiously irregular at the surface 

It is worth noting that, according to the data given 
by W H Dmes, the 9 kilometre level 1s the level at 
which the relation of pressure to temperature along 
the horizontal 1s normally that of the dry adiabatic 
so that dry air might travel up-gradient or down- 
gradient, along the horizontal, without exciting any 
resilience 

I mention this because when Mr Dmes’s letter 
refers to the enormous stability m the stratosphere 
on account of the isothermal condition 1n the vertical 
I am prone to think of resilience, and while allowing 


972 


NATURE 


[JUNE 27, 1931 





that uf I lift ax vertically I shall find vigorous resih- 
ence, I shall find no resihence in air moving along a 
surface of equal potential temperature whether the 
motion be up-gradient or down-gradient, up-hill or 
down-hill Along an isentropic surface up-hill co- 
ineides with up-gradient above 9 km , but with down- 
gradient below that level Consequently, I have no 
difficulty ın visualising an automatic flow of air up- 
hill or up-gradient provided the isentropic surface 
shows the way Thatis a kind of flow which 1s almost 
unthinkable at the earth’s surface but possible m the 
free air, and may bring the high correlations within 
the sphere of recognised probability 

I may take the opportunity to remark upon the 
great change of mental attitude towards the general 
atmospheric problem that ıs natural to the contem- 
plation of the conditions of the free ar Any time 
within the past fifty years, judgmg by what happens 
at the surface and in the laboratory, I should have 
had no objection to offer to the suggestion that 
pressure-gradienb means potential energy, which 
might be sacrificed to produce velocity of air or 
natural wind, and now, if I thnk of pressure- 
gradient as the deformation of an isobaric surface 
from the horizontal by the shifting of air-mass, as 16 
must be, I find that the energy obtaimable by the 
levelling of à hump must be spent n filling up a hollow, 
and apart from difference of entropy there is nothing 
available to produce kinetic energy 

In the upper air, pressure-gradient and wind- 
velocity automatically mcrease and decrease together 
So pressure-gradient comes to be the mere index of 
the response of an air-current to the ‘centrifugal 
force’ of the earth’s rotation, aided or counteracted 
by any local curvature of the air's path 

In this way, centres of local circulation, whether of 
low pressure or of high pressure, take quite a different 
place m the hierarchy of atmospheric influences from 
that which m the past century they have been sup- 
posed to occupy The real dynamical agents of the 
free air are the currents which find their cartographical 
expression as the straight 1sobars running between 
high pressure and low pressure, ridmg ‘ side-saddle ’ 
on the gradient The high and the low are mere 
meidents of the relative motion of an-currents of 
different directions In the* northern hemisphere 
wherever the passing currents keep the English rule 
of the road, with opposing traffic on the right, high 
pressure (and generally fine weather) between them 
is the inevitable consequence, but wherever the 
atmosphere adopts the contmental rule of keeping 
the opposing traffic on the left, there a ' low ’ between 
them 1s equally inevitable 

The concentration of attention upon centres of 
high or low pressure, which are practically points of 
no motion, mstead of upon the air-currents which 
cause them, 1s a curious aberration of dynamics It 
is to some extent like concentrating attention on the 
point of contact of a wheel with the rail as the ım- 
portant point of influence m a dynamical system of 
that character 

There would be httle to choose between the 1m- 
portance of the effects on either side of a traveling 
current 1f the air kept ‘ dry’, the real trouble begms 
when. the juxtaposition of the currents from different 
directions brings the temperature of air below its 
point of saturation—then an enormous release of 
energy from its store in the water vapour of the air 
with little sacrifice of temperature, and in con- 
sequence all the dynamical and physical features of 
the cyclone and the depression 

These conclusions follow from the assumption of 
an automatic balance between wind-velocity and 
gradient, under the influence of the earth’s rotation, 
which 1s not hkely to be appreciated by those who 
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fix ther attention on the behaviour of air at the sur- 
face, but which deserves consideration when the causes 
of the high correlations of the upper air are being 
sought : 

From this pomt of view the interactions of arr- 
masses within the regions of cyclonic depressions 
which the Norwegian school of meteorologists has 
turned to such profitable use within the past twelve 
years are the by-play and ' asides ' of the main atmo- 
spheric drama under the influence of the surface- 
friction They are complicated by the release of the 
energy stored in water-vapour wherever condensation 
18 set up * NAPIER HAW 

10 Moreton Gardens, S W 5, 

June 10 





Calculation of the Latent Heat of Fusion of Camphor 
from Vapour Pressure-Temperature Data 


Ir was recently pointed out! that of the two 
available values, namely, 400 and 498, for the mole- 
cular depression of freezing point (K) of camphor, the 
larger figure seemed the more correct, because 1t had 
been subjected to an a posterrory verification by its 
discoverer Jounigux,^? and, secondly, because the 
smaller value had been drawn from a fusion pom 
diagram * of doubtful accuracy ? 

Bnefly, Jouniaux’s proof consisted in deducing the 
latent heat of fusion of camphor (Z,) from his own 
value for K and comparing the result with the figure 
obtained by calculation from quite different physical 
measurements iecorded in the hterature by other 
workers ‘This he accomplished as follows, using the 
T, 
E 
sure, v, and v, are specific volumes of liquid and of 
solid, E 1s the mechanical equivalent of heat, and T 
1s the absolute temperature 

The quantity v; was obtained from Kuhara’s 
measurements 9 of the density of hquid camphor 
at 205° From three vapour pressure—temperature 
measurements for camphor selected from the data 
published by Ramsay and Young,’ Allen,’ and Van- 
stone,® the constants m, n, and z in the Kairchhoff- 


equation L,= Cae where p is vapour pres- 


Dupré-Rankıne 1% 11,12 equation log, p= T +n log, T 


+z were evaluated as m= - 2108 72, n= 10 1142, and 
z= -51 1692 Putting T= 451 6° (melting point of 
camphor) m this equation, the value of p at the 
melting point of camphor was found to be 398 7 mm , 
also EA — (nT - m) ass 
Clapeyron’s equation, 


whence, by substitution in 


j ah ae rr — 7) 8 23 cal 
f 


Now taking his previously determined value for 
K, Jouniaux showed that van °t Hoffs expression 
K=0 0277/1, yielded a value for L; equal to 8 24 
cal, and thus afforded an elegant check on the cor- 
rectness of his experimental observations 

Having recently found that the molecular depres- 
sion constant for camphor lies m the neighbourhood 
of 395 rather than 498, we have examined more 
closely the above ‘‘ vérification a posteriori” (sw), 
with the following results 

Jouniaux's calculation contains several arithmetical 
errors Using the data chosen by him in this con- 
nexion, the values for m, n, and z should be - 362 8, 
14 23, and — 80 20 respectively, and not those given 
above L, therefore, on revision becomes 6 33 cal, 
neither corresponding with the figure Keamphor = £95 


nor 400, for which L, should have been 8 24 and 
10 2 respectively 
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The reasons underlying these disagreements would 
appear to be plain The vapour pressure-temperature 
measurements utihsed by Jouniaux are evidently m- 
accurate, for, although the Kirchhoff-Dupré-Rankine 
equation 1s known to apply, with possible errors of 
about 3 per cent (Juliusburger 13), to many organic 
substances, 1+ becomes apparent by taking other sets 
of vapour pressure-temperature values from the 
records referred to by Jouniaux that widely different 
figures for m, n, and z result The following two 
examples illustrate this 


75 n zZ 
T, —278?, p, —0 06 mm | 
(1)4 T; =313° p,—0 60 mm ;- 3026 6485 ~ 355 62 
T. —353*, p,=9 15 mm | 


m 7b gZ 
| Ta =350", p,= 64 mm 
(2), 1, 2404 1, p, 75 37 mm 
Ur; —430, 95471815 mm 

(1) From paper of Allen (loc cit ) 
(2) From paper of Vanstone (loc cit ) 


}- 11,950 — 14 31 119 78 


It 1s therefore obvious that these measurements 
are not nearly sufficiently reliable to bear the mathe- 
matical treatment that Jouniaux attempted to give 
them In addition, the value he used for the density 
of hquid camphor was determined many years ago 
(Kuhara 5) and relates not to the melting point (1787) 
but to 205° The density for sohd camphor at the 
melting pomt ıs quoted as 0 980 without references, 
Beilstein gives D,9 1000, D5 0 9998, D” 0 992 

In conclusion, 1$ 1s evident that neither as a verifica- 
tion of his own work nor as a means of discrimination 
between two values of Keamphor 80 widely different 


as 400 and 498 are such applications of thermo- 
dynamic formule of much practical use 


R J W Le FÈVRE 
CATHERINE G TIDEMAN 
The Ralph Forster Laboratories of 
Organic Chemistry, 
Unıversıty College, London 


1R J W Le Févre, NATURE, 126, 760, 1930 

2 Bull Soc Chim [f], 11, 546, 722, 093 , 1912 

* Compt rend , 154, 1593 , 1912 

4 Calle, Compt rend , 148, 14601, 1909 

t Le Fèvre and Webb, Jour Chem Soc, May 1931 
* Am Ch J,11 244, 1889 

7 Phil Trans , 175, 45, 1884 

8 Jour Chem Soc, TI, 413, 1910 

3 Jour Chem Soc, 97, 429, 1910 

'0 Annalen der Physth, 104 612, 1858 

u Dupré, “ Théorie mécinique de Ja chaleur ", p 96 
Rankine, Phil Mag [4], 31, 200 1866 

Annalen der Physik, 3, 318, 1900 





Prof Otto Wallach 


As a former student of Prof Otto Wallach, I would 
suggest that the obituary notice m NATURE of April 
18 scarcely does justice to the immense services 
which this distinguished investigator rendered to 
organic chemistry 

Prior to 1880 the utmost confusion existed with 
regard to the nature of most of the substances con- 
tamed in essential oils, considerable doubt existed as 
to the homogenerty of these.‘ compounds’, and very 
few determinations of structure or synthesis had been 
carried out Wallach's pioneer work, commenced in 
1884, quickly produced important results, and m a 
few years the original chaos gave place to an orderly 
and greatly simphfied arrangement The distingmsh- 
ing characteristics of pinene, camphene, limonene, 
terpinolene, terpinene, and phellandrene were clearly 
established, and. gradually a ight was thrown on the 
mter-relations of most terpene derivatives 

Although other workers, notably Armstrong, von 
Baeyer, Perkin, Semmler, Tiemann, Tilden, and 
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Wagner have made many noteworthy contributio 
to this branch of chemistry, its present conditi 
must be regarded as largely due to Wallach It 
mteresting, however, that in the first few pages of h 
book, “‘Terpene und Campher", he refers to t! 
valuable work of many of these chemists, includit 
that of Armstrong 

It 1s gratifying to remember that m 1909 Wallac 
was awarded the honorary doctorate of science of tl 
University of Manchester At that time W I 
Perkin, junr , was himself directing a flourishing scho 
of terpene research there, and 1t is probably not n 
accurate to regard Wallach’s doctorate as a person: 
compliment paid by one distinguished chemist i 
another Some years later an mmportant communue: 
tion. on stereochemistry was published simultaneous! 
in ZA4ebwg's Annalen and the Jownal of the Chem 
Society under the joint names of Perkin, Pop 
and Wallach A survey of Wallach’s work ma; 
however, be left to the memorial lecture shortly i 
be delivered before the Chemical Society, and, to tk 
exhaustive review of the man and his work which wi 
doubtless be published 1n the Berwhte by his Germa 
colleagues 

Wallach’s students will recall the rather short, spai 
figue of the Herr Gehermrath, his thin grey han an 
beard, his keen eyes and intent look as heepassed dow 
the centre of the laboratory to his private room, holc 
ing with almost painful care some specimen jus 
obtamed from one of his students They will re 
member his optimistic “ Geht sehr gut”, even whe 
they themselves were by no means satisfied with th 
progress of the ‘ Arbeit’, or—when a viscous o 
persistently refused to sohdify-—'* Immer noch nick 
fest? Ruhig bis morgen stehen lassen "' 

The Geheimrath was always pleased when Englis 
students came to work with him, he greatly value 
his honorary fellowship of the Chemical Society, an 
he was frankly pleased at his re-election about tw 
years ago Throughout his tenure of the chair c 
chemistry in Gottingen, Wallach lived 1n the old hous 
adjoming the laboratory in Hospitalstrasse with th 
name ‘Friedrich Wohler in letters of gold over th 
door He did not understand how a professor coul 
wish to live further from his work than this Ther 
in the large room upstairs was kept his fine collecto) 
of water-colours in which he greatly dehghted D 
1924 ıt was my privilege to call upon Wallach, the 
in the eighth year of his retirement (he retamed : 
room in the laboratory by the courtesy of Prof 
Windaus, and long after his eightieth birthday hi 
continued to work there) That was the first visi 
he had received from an English chemist since 1914 
and he did not attempt to disguise the pleasure 1 
gave him, and I am happy to think that several letter 
have passed between us in the last years of his hfe 

Wallach was almost the last of the line of grea 
German chemists—Hofmann, Kekule, Victor Meyer 
von Baeyer, Fischer, Wislicenus, Hantzseh—wh« 
through 11gorous discipline and with infinite patience 
and diligence built up the structure of modern organ 
chemistry, and his passing marks the close of £ 
romantic chapter of chemical history 

Many chemists in Great Britain who worked witk 
one cr other of these giants will remember them witt 
gratitude and admiration They will recall what they 
owe to their fellow students, to the many admurable 
features of German university life, and to the knowledge 
gained and the friendships formed ın the mountains and 
forests of the Harz or Thuringen or South Germany 

* Nie kehrst du wieder gold'ne Zeit, so frei und 
ungebunden "' 

FREDERICK CHALLENGER, 

The University, Leeds, 

June 1 
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Pliny’s Water-Miull. 


IN connexion with the letter on ‘‘ Pliny’s Water- 
Mil" m NATURE of June 13, the accompanying 
photograph (Fig 1), taken by me at Chmg-chong- 
do, 1n Korea, 1n September 1899, may possibly be of 
interest It represents a water-actuated ‘pestle and 
mortar’ commonly used at that time in the hill 
country of Korea for hulling rice 

The apparatus consists of a beam, generally the 
rough trunk of a tree, about fourteen feet long, to one 
end of which ıs attached a wooden box capable of 
holding water, and to the other end a piece of tree 
trunk about two to three feet long, fixed at right 





Fi 1 —Water-actuated pestle for hulling rice, at Ching-chong-do, 
Korea The bucket 1s shown in the act of spilling its water 


angles to the beam This last forms the ‘ pestle’ 
The rice to be treated 1s 1n a wooden or stone ‘ mortar ’ 
beneath it 

The main beam with its appurtenances 1s balanced 
on a trestle so that ıt 1s free to move up or down like 
a ‘ see-saw 

When the box has filled itself with water from the 
continuous supply furnished "through the wooden 
trough shown above it in the photograph, the pestle 
at the other end rises above the mortar, and 1mmedi- 
ately the tipped box empties its water, causing the 
pestle to drop with a powerful blow on the rice in 
the mortar The box automatically rises to the fill- 
ing position again, and the sequence 1s repeated 1n- 
definitely The photograph shows the box m the act 
of tippmg and spuling its water 

The straw-covered hut in the left background of 
the photograph contains most of the beam, with the 
pestle and morta: Its interior was too dark to 
photograph 


Glenalmond, 
St Albans, Herts, 
June 15 


H GLENDINNING 





Mr H P Vow.ss’s account in NATURE of June 13, 
p 889, of the Kashgar water-mil 1s a great help 
towards the understanding of a hard passage, the 
difficulty of which 1s much increased by corruption 
of Phny's text For one false reading Mr Vowles’s 
undershot water-wheel suggests at once the necessary 
emendation, Rotis etiam quas aqua verset obter et 
molat for ebiter, hitherto unintelligible, read subter 
I suggest also that in the preceding phrase ruido pilo 
does not at all mean a roughened pestle, but 1s equi- 
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valent to ruente pilo, and means a falling pestle, or 
drop-hammei—precisely what the sense requnes. 
We may then translate ‘‘ In Italy, falling pestles, or 
drop-hammers, are mostly used , and the grinding 1s 
moreover carried on by means of wheels, turned by a 
stream flowing underneath" | Pium Graecum, which 
occurs ın a Plautine fragment, “‘ quasi tolleno aut 
pilum. Græcum recrproces ", seems to have been the 
technical name for the pair of alternate hammers, 
working precisely as in the Kashgar mull 
A more curious error lurks ın the preceding clause 
The pestle, Pliny tells us, 1s armed with teeth so 
that unless the miller keeps a shafp look-out while he 
is grinding (nisi intenti prsant), the grain will be cut 
or chipped (concidantur grana), and the iron-work 
smashed to bits (ferrumque frangatur)! It would 
surely need rough handling to doso Now the grain 
m question was far, or spelt, and we know that our 
miller was not grinding ıt to flour or meal, but merely 
cleaning or husking ıt for groats, and he had to work 
earefully and use a light hand lest the grain be chipped 
or broken, and—ne farreum frangatur—lest his groats 
be spoiled 
DW T 


'The Chemical Effect of a Mendelian Factor for 
Flower Colour. 


In 1914, Willstatter isolated the anthocyanin. pelar- 
gonm from the flowers of the scarlet Pelargonvum 
zonale, and stated that a certam violet-red variety 
contained cyanm, with a trace of pelargonn Re- 
cently, Robison and his collaborators have shown 
that m both these diglucosidal pigments the sugar 
residue ıs probably attached at position 5 on the 
anthocyanidin molecule If this ıs so, the only struc- 
tural difference between these two pigments ıs the 
extra hydroxyl group possessed by cyanin at posi- 
tion 3’ 


£ 


OH 


OH PELARGONIN CHLORIDE CYANIN CHLORIDE 
SS Ho Á 


OCHO 
tz 2^ iD OCHO 
31.0 


These anthocyanins can easily be distinguished by 
means of the distinct colour reactions given by their 
crude dilute hydrochloric acid extracts on addition of 
excess sodium carbonate solution Scarlet-red solu- 
tions of pelargonin should give an intense violet-red, 
whilst the cherry-red ones of cyanin turn a pure blue 
Extracts containing both pigments give intermediate 
colours With the pale-coloured flowers, owing to a 
higher proportion of flavone pigment in the crude 
extracts, a green colour may be obtained which masks 
the true reaction and necessitates a preliminary puri- 
fication The presence of even small amounts of 
pelargonin can also be detected by the characteristic 
fluorescence given by this pigment when in acid- 
alcoholic solution 

The genetical basis of the formation of these two 
pigments ig being investigated The rose-pink variety 
‘ Constant ’, on selfing by Miss Cranfield, of the John 
Innes Horticultural Institution, gave seventeen plants 
resembling the parent and three salmon-pinks, the 
latter colour being clearly recessive 

On testing, the rose-pink flowers were found to con- 
tain cyanin, a slight trace of pelargonin, and an appre- 
ciable amount of flavone, while the salmon-pinks con- 
tained only pelargonin with a trace of flavone 

The effect of the factor which converts salmon 
into rose 1s, therefore, to substitute cyanin almost 
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completely for pelargonin, the difference being that 
of a single oxygen atom 

In certain cases 1n animals a dominant colour factor 
has been shown to cause the production of a definite 
oxidising enzyme, and in this case ıt 1s not mconcerv- 
able that the facto: with which we are dealing 1s m 
tae concerned in the oxidative processes of the 
plant 

The close connexion between these two antho- 
cyanins in the Pelargonvum species 1s further demon- 
strated by cases of sporting from one pigment to the 
other 

It is interesting eto note that these pigments are 
also found side by side ın certain varieties of Dahlia 
variabilis, and that the purple-red aster contams 
both ealhstephm and asterm, the 3-monoglucosides 
of pelargonidin and eyanidin respectively 

No Mendehan factor has yet come to light which 
effects a change m the identity of the anthocyanin 
pigment by means of an alteration in the nature or 
position of the glucosidal residue, instead of in the 
superficial structure of the aglucone, and 1t is the pur- 
pose of this note to invite further evidence as to 
whether this latter alternative may be the general 
rule 

R Scorr MONCRIEFF 


Sir Wiliam Dunn School of Biochemistry, 
Cambridge 





^ Diamagnetism of Liquid Mrxtures. 


Trew and Spencer?! have recently reported some 
very surprising results regarding the magnetic sus- 
ceptibilities of organic hquid mixtures ‘They find 
large deviations from the additive law for many pairs 
of liquids, and in some cases, for example, mixtures 
of acetone and chloroform, they even claim to find 
the mixtures to be paramagnetic over a certain range 
of composition 

During the past year I have been engaged in the 
investigation of magnetic susceptibilities of hquid 
mixtures, and have developed for the purpose a 
modification of the Quincke method of capillary 
ascension which has proved very convenient and 
accurate in practice Using dark-ground illumina- 
tion, the alterations produced by a strong magnetic 
field ın the level of the hquids contained ın two tubes 
placed side by side between the poles of an electro- 
magnet are photographed under high magnification 
on thesameplate One of the tubes contains benzene, 
which serves as a standard of compaiison, and the 
other contains the liquid mixture uncler investigation 
The plates when measured give results which are 
reproducible to within one part 1n. a thousand 

The results obtained by me do not confirm the work 
of Trew and Spencer For example, with mixtures 
of benzene and carbon tetrachloride, for which they 
report large deviations from the additive relation, I 
find that the graph connecting susceptibility with 
composition 1s a perfect straight line In the case of 
mixtures of acetone and chloroform, I find that there 
1s a definite departure from the additive law, which 
1S most pronounced at the concentiation at which the 
density of the mixture shows the largest abnormality 
But the deviation 1s very small, being nowhere greater 
than three per cent of the observed value, and 1s 1n- 
comparably smaller than that ieported by Trew and 
Spencer 

From a theoretical point of view, there 1s reason to 
expect that molecular association in hquids may m- 
fluence diamagnetic behaviour to a slight extent, but 
the results of Trew and Spencer seem wholly outside 
the range of theoretical possibility It will be noticed 
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that the susceptibilities as measured by them for th 
pure liquids show large deviations from the accepte 
values S P RANGANADHAM 
210 Bow Bazar Street, 
Calcutta, India, 
May 16 


1 Proc Roy Soc, 131, 209, 1931 





A Simphfied Lecture Demonstration of the 
Thomson Effect 


ELEMENTARY theory represents the Thomson effec 
as an absorption of heat by a current traversing : 
temperature gradient in one direction, and an evolu 
tion of heat ın the other direction In other words 
when.& current passes over a temperature peak, th 
originally symmetrical temperature distribution be 
comes asymmetrical, one side becoming steeper thar 
the other 

The converse effect, the production of a potentia 
difference by an asymmetrical temperature distribu 
tion, 15 easily demonstrable Connect a piece of stee 
wire across the terminals of a sensitive galvanomete 
and heat to redness any part of the wire by means o 
a bunsen flame — So long as the flame 1s kept steady 
there ıs nothing unusual, but move the flame slowh 
in one direction along the wire, and the galvanomete 
gives a decided deflection, which 1s reversed on revers 
ing the direction of motion of the flame The orde 
of the effect 1s several mierovolts, and can also b: 
shown on a potentiometer Nickel wires also givi 
good results, though copper, of course, conducts to 
highly 

Apparently the motion of the flame produces a: 
asymmetry of the temperature m the wire, a steeg 
gradient where the flame approaches, and a slov 
gradient behind the flame According to moderr 
statistical theory,! the Thomson potential 1s producec 
by a temperature gradient, not by a temperature 
difference, thus, although ın this circuit the tempera 
ture differences may balance out, there is a greate 
gradient on one side than the other, and on the 
balance a potential difference remains 

The phenomenon ıs very much more convenient fo: 
demonstration ih a lecture than ıs the more usua 
method, where the he&t absorbed by passing a curreni 
along a steep temperature gradient is detected Ir 
fact, the whole thing 1s so simple that I doubt very 
muen whether ıt has not been noticed before, ever 
though there seems nothing about ıb ın the literature 
of the subject WILLIAM BAND 

Physics Department, Yenching University, 

Peking, China 


1 Sommerfeld and Frank, ‘‘ Reviews of Modern Physics ", Jan 1931 





Plankton Changes on the Coast of Ecuador 


Mr G SHEPHERD directs attention m NATURE of 
Apnl 25 to the masses of yellowish brown plankton 
matter seen off the coast of Ecuador Some years 
ago the Chilan coast experienced a similar visitation, 
with much resulting trouble to locomotive boilers 
and condensing plant I had some of the water with 
the brown contents sent home and forwarded for 
examination to the Marme Biological Laboratory at 
Plymouth, where 16 was investigated and the results 
were kindly communicated to me 

A diatom Grammatophora (probably Maina) was 
superabundant and was the chief cause of the trouble 
Other diatoms, Lyomphora (sp) and Thalassiosira 
(sp), were also common Infusorrans, Cératvum, 
Peridwwum, and Pyzophacus were frequent 

Davip WILSON-BARKER 
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Some Notable Women of Science. 
By Eng Capt Epcag € Smite, OBE, RN 


Ree eee ago, on June 27, 1831, the eminent 

French woman mathematician, Sophie Ger- 
main, died in Paris at the age of fifty-five years, 
and a few days later was buried 1n the Pére Lachaise 
cemetery Her great women contemporaries were 
Mary Somerville (1780-1872) and Caroline Herschel 
(1750-1848), to whose names might be added, per- 
haps, that of Mrs Marcet (1769-1858), whose '' Con- 
versations on Chemistry ” was the means of awaking 
the interest of Faraday in science Of the careers 
of Caroline Herschel, the devoted assistant of Sir 
Wilham Herschel, and of Mrs Somerville, whose 
‘* Mechanism of the Heavens ” and ** The Connexion 
of the Physical Sciences " gave her a world-wide 
reputation, everyone has heard, but Sophie Ger- 
main’s story 1s little known Yet she and Mrs 
Somerville had much 1n common, and their minds 
were cast in the same mould When Mary Somer- 
ville, amidst the duties of her London home, was 
finding time to study the works of Lacroix, Biot, 
Kuler, and Laplace, Sophie Germain was corre- 
sponding with Lagrange and Gauss, investigating 
the motion of the sand on Chladnrs vibrating 
plates, and writing memoirs which gained for her 
the respect and admiration of both mathematicians 
and physicists Her place in history 1s that of the 
foremost of all French women of science 

Mary Somerville, Caroline Herschel, and Sophie 
Germain were not, however, the first women in 
modern times to devote themselves to scientific 
studies Even in the seventeenth century, and 
amidst the disasters and miseries of the Thirty 
Years’ War, we hear of the German astronomer 
Maria Cunitz, with the assistance of her husband, 
compiling new astronomical tables, which, after 
much delay, were published at Frankfort in 1654 
Maria Cunitz died in 1664 To the seventeenth 
century also belongs the work of Jeanne Dumée, 
the French authoress of an unpublished memoir 
on the views of Copernicus, and of Ehzabeth 
Koopmann, the wife of Hevelius, the celebrated 
astronomer of Dantzig  Hevehus died in 1687, 
but for ten years his wife had been his ablest 
assistant, and after his death she published the 
two works, “‘ Prodomus astronomiz ” and “ Urano- 
graphia, seu firmamentum Sobescianum’” An- 
other German astronomer of the seventeenth 
century, George Eimmart, found in his daughter, 
Marie Claire, a valuable co-worker, and for him 
she made some hundreds of drawings of sunspots, 
comets, and eclipses 

Among the women of science of the eighteenth 
century, one name, that of the Italian mathe- 
matician, Maria Gaetana Agnes (1718-1799), 
stands out clearly When only eleven years of age 
she knew eight languages, and in her twentieth 
year she published a collection of nmety-one theses 
she had previously defended Her “ Instituzioni 
Analitiche ", published ın 1748, long continued a 
valued text-book on the calculus, and 1s regarded 
as the first important mathematical work by a 
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woman ‘This work had been preceded in 1740 
by the “ Institutions de physique ” of the remark- 
able Frenchwoman, Gabrielle. Émihe Chastelet 
(1706-1749), the friend of Voltaire, and to her we 
also owe a translation into French of the “ Prm- 
cipia " of Newton This was not published until 
after her death While the names of these two 
distinguished women belong to the history of 
mathematics, those of Margarete Winckelmann 
(1670-1720), the wife of Gottfried Kirch, and of 
Nicole-Reine Étable de la Briére (1723-1788), the 
wite of Jean André Lepaute, belong to astronomy 
Madame Kürch, the ,wife of one astronomer and 
the mother of another, while at Berlin discovered 
a comet and made observations on the Aurora 
Borealis, and, after she became a widow, she pub- 
lished in 1712 a paper on the approaching con- 
junction of Jupiter and Saturn Madame Lepaute 
from an early age had displayed a taste for science, 
and when at the age of twenty-five years she 
married the celebrated horologist she at once be- 
came his collaborator She was also the friend 
of Clairaut and Lalande, and assisted them ın the 
calculations on Halley’s comet Her own observa- 
tions are contamed in the “Connaissance des 
temps ", 1759-1774 The last years of her hfe 
were devoted to her husband, who was struck down 
with sickness, and she died at Samt Cloud a few 
months before him Another woman of science of 
the eighteenth century was Dorothea Erxleben 
(1715-1762), who in 1742 published a work on the 
cultivation of science by women, and in 1754 was 


-made a doctor by the University of Halle 


Though to-day women are found working at 
every branch of science, 1t has been mainly in the 
realm of astronomy they have hitherto done their 
most notable work Following im the footsteps 
of Mary Somerville and Caroline Herschel, during 
the nineteenth century a succession of women 
made their mark either as observers or as writers 
on astronomy Maria Mitchell (1818-1889) was 
long the professor of astronomy and director of the 
observatory at Vassar College in the United States 
She was provided by the women of America with 
a large equatorial, and the observatory at Nan- 
tucket, now under the direction of Miss Margaret 
Harwood, was erected 1n her honour Two other 
American women, Anna Winlock, who died 1n 1904, 
and Mrs Wulamima Flemmg (1857-1911), were 
connected with Harvard University Especially 
important were the writings of Miss Agnes Mary 
Clerke, who was born m County Cork in 1842 and 
died in London in 1907 Her sound judgment 
and her wide acquaintance with astronomical 
hterature made her '' History of Astronomy during 
the 19th Century " a most valuable book of refer- 
ence This work first appeared in 1885, and was 
followed by her “ System of the Stars ", 1890, and 
“ Problems in Astrophysies", 1903 Her most 
eminent woman contemporary in England was 
Margaret Murray, who in 1875 married Sir Wiliam 
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Huggins Like Caroline Herschel, Mary Somer- 
ville, Anne Sheepshanks, Miss Clerke, and Mrs 
Fleming, Lady Huggins enjoyed the distinction 
of being elected an honorary member of the Royal 
Astronomical Society 

In other branches of science, mention may 
be made of the Russian mathematician, Sophie 
Kovalevsky (1850-1891), who studied under Werer- 
strass at Berhn, and m 1884 was made professor 
of higher mathematics 1n the University of Stock- 
holm , Mrs Ayrton, the first woman member of the 
Institution of Electrical Engineers, and who was 
proposed for admission into the Royal Society , 
Marie Sklodowska, better known as Madame Curie, 


famous for all time as the discoverer of radium, 
and Dorothea Klumpke, who in 1893 was the first 
woman to obtain the doctor's degree in the mathe- 
matical sciences at the Sorbonne Her thesis was 
a study of the rings of Saturn It was when grant- 
ing her the degree that M Darboux said that her 
work gave her a place beside Maria Agnesi, Sophie 
Kovalevsky, and Sophie Germam To this short 
sketch of some women of science other names might 
be added, but from what has been said it will be 
seen that France, England, Switzerland, Russia, 
Italy, Germany, and America are all represented, 
showing that the women of science, lke science 
itself, have been confined. to no one country or age 


Diet and the Teeth.* 


IN a result of numerous experiments, Mrs 
Mellanby has shown that there ıs an intimate 
relationship between the structure of the teeth in 
dogs and the composition of the diet, more especially 
its vitamin D content (see NATURE, vol 125,p 604, 
1930) In further work she has now demonstrated 
a relation between diet and the structure of the 
teeth in rabbits and rats, as well as one between 
dietand certain forms of dental disease in dogs and 
other animals 

Defects of structure similar to those observed 
in the teeth of umperfectly fed dogs are common 
in other anmmals and have been found in horses, 
monkeys, rabbits, and ferrets A common defect 
is the presence of interglobular spaces ın the den- 
tine ın fact, these spaces are so common that ıt 1s 
only their absence from teeth with smooth white 
enamel and their presence 1n large numbers 1n obvi- 
ously mmperfectly calcified teeth that has enabled 
one to say that they are abnormal structures and 
that their presence in a tooth otherwise well calci- 
fied indicates a certain degree of imperfect develop- 
ment or hypoplasia 

The dentition of rabbits and rats differs consider- 
ably from that of the dog im the former, the 
permanent dentition shows continuous growth 
throughout life, in the latter, there 1s no temporary 
dentition, and the incisors grow from persistent 
pulps as 1n the rabbit, but the molars cease growing 
after eruption, as in dogs Young rabbits, about 
eight weeks old, were used for the experiments 
they were placed on a diet containing four parts of 
oats to one part of bran with 15 per cent calcium 
carbonate, 6 cc decitrated lemon juice were 
also given daily Without the latter, the animals 
developed scurvy, and without the calcium car- 
bonate, good growth and health were not mam- 
tained The condition of the teeth on this basal 
diet was worse than when the calcium carbonate 
was omitted, since growth was better Except 
when vegetables were included, 1t was necessary to 
supply water also 

The defects produced by this diet were as follows 


* Medical Research Council Special Report Series, No 153 Diet 
and the Teeth an Experimental Study art 2 Diet and Dental 
Disease, B Diet and Dental Structure in Mammals other than the Dog 
Bv May Mellanby Pp 94428 plates (London HM Stationery 
Office, 1931) 2s 6d net 
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the enamel was thin and irregular and stained deeply 
with carmine, the dentine was thin and easily 
stained and contained many interglobular spaces , 
the odontogenetic zone was wide and irregular the 
jawbone was poorly calcified, consisting largely of 
ostecid tissue or osteoporotic bone ° 

The addition to the diet of materials rich in 
vitamin D, such as cod hver oi, egg yolk, and 
irradiated ergosterol, induced good calcrfication of 
the teeth the two former, however, were not well- 
borne, death following after 7-8 weeks Smaller 
doses of cod liver oil, for example, 0 5 c c instead of 
1-2cc daily, with a supplement of 20 gm or more 
of cabbage, markedly improved general health and 
growth, and calcification was excellent Vegetables 
alone exerted only a small calerfying effect, although 
improving general health dandelion and clover 
were fairly effective, cabbage had httle influence 
unless fed ın large quantities, the allowance of oats 
and bran being at the same time reduced summer 
but not winter grass, was comparable to cabbage 
Swede-turnip, carrot, potato, and white turnip had 
httle or no calcifying power As might be expected, 
irradiation of the animals with the mercury vapour 
lamp also improved the structure of the teeth 

The amount of ealerum and phosphorus m the 
diet and the calc1um/phosphorus ratio are only of 
importance when the vitamin D intakeis low In 
the basal diet, the ratio ıs 1 0 81 and the actual 
percentages of these elements relatively high It 
is of interest to note that rats fed on similar quan- 
tities of cale1um and phosphorus have normally 
calcified bones When the calcium carbonate was 
replaced by phosphate the rabbits grew as well, but 
the calcification was much 1mproved 

The experiments on rats indicated that the 
defects of structure caused by a deficient 1ntake of 
vitamin D were very simular to those found in 
rabbits, and that supplying this factor in the diet 
resulted 1n the development of perfect teeth 

Although 1t has not been found possible to pro- 
duce caries satisfactorilyin the teeth of experimental 
animals, 16 has been shown that the development of 
the periodontal tissues 1n dogs and their subsequent 
lability to disease can be controlled by the diet 
On a perfect diet the gingival region of the jaw 1s 
comparatively thin the subgmgival epithelium 1s 
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thin and regular and the corium 18 composed of 
sonnective tissue only The alveolar bone 1s com- 
pact On a diet deficient ın vitamins A and D the 
gingival region 1s thick, the epithelrum is hyper- 
trophied and finger-hike processes extend down into 
the corum, in which varying degrees of cell in- 
filtration are present the alveolar bone is poorly 
calcified and consists m part of osteoid tissue 
Experiments proved conclusively that, whereas 
vitamin D controls the calcification of the jawbone, 
vitamin A ıs responsible for the perfect develop- 
ment of the soft tissues The gingival epithelium 
is thus comparable to epithelia in other regions 
which are abnormally developed in the absence of 
vitamin A The distinction between the effects of 
the two vitamins was clearly seen when vitamin A 
was supplied. to one animal as mammalian liver oil 
(which contains no vitamin D) and vitamin D to xts 
hitter mate as irradiated ergosterol 

Periodontal disease does not develop when the 
animals are fed on a diet contaimng abundant fat 
soluble vitamins, even though 1t 1s soft and pappy 
throughout hfe For prevention 1t 1s essential that 
the puppy Be fed on a good diet for the first months 
after weaning wf the intake of vitamins A and D 
is low at this period, a certain amount of disease 
almost invariably develops even although the diet 
is good for the rest of hfe When the tissues are 
properly developed owing to an adequate vitamin 
intake, very considerable resistance to disease 1s 
shown in later hfe even though the diet 1s in- 
complete for long periods After the disease has 
once appeared, further progress can be arrested by 
administration of large amounts of vitamins A and 
D, but à complete cure was not observed It may 
be concluded that diet acts primarily by controlling 
the developmental structure of the periodontal 
tissues and not by any direct or indirect effects 


* 


ye Captain Roald Amundsen started his 
voyage ın the Gjoa through the North-west 
Passage ın 1903, his first aim was the accomplish- 
ment of this great feat of exploration, and his 
second was the investigation of the magnetic con- 
ditions, at and near the magnetic pole After his 
return from these successful enterprises, he pub- 
lished an account of his voyage “ The North-west 
Passage ", 1n 1907, but his scientific material for a 
long time lay stored in the Historical Museum, 
pending its publication by a board of editors State 
grants were made at various intervals between 1908 
and 1923 towards the preparation and publication 
of the results, and the preparation of the terrestrial 
magnetic data was finished ın 1923 , at that time 
further funds for the publication became difficult 
to obtain, but by restricting the scale of the work 
the funds were finally obtained for publication by 
the Geophysical Commission of the Norwegian 
Academy of Science at Oslo 1n its 1egular volumes 

Part J ıs to deal with astronomy and meteorology, 


ore (EHOEYSISKO Pubhkasjoner, vol 8, pp 17+191 plates (Oslo, 1930 ) 
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concerned with bacterial decomposition in the 
mouth Prevention appears to be all-important 
once the tissues have developed abnormally, pre- 
vention of disease becomes extremely difficult 

Caries has been observed only occasionally in the 
teeth of dogs, rabbits, rats, and monkeys, and 
attempts at its experimental production have 
usually failed Even when micro-organisms were 
fed for a long period, they were rarely found in 
the teeth In rabbits, however, softening of the 
exposed dentine on the occlusional surface of 
the molars was fairly frequent, especially when the 
animal had been fed on a defective diet, and 
organisms were found in the dentinal tubules m the 
majority of such teeth 

When an erupted tooth 1s attacked by disease 
or suffers mjury, ıt reacts by the production of 
secondary dentine Mrs Mellanby has shown that 
the structure of this new dentine, both 1n dogs and 
rats, depends on the amount of vitamin D in the 
diet, m the same way as that of the primary 
dentine The reaction only occurs in a living 
tooth As secondary dentine was not always found 
when the teeth were worn down by natural attri 
tion, 1ts production was stimulated artificially by 
filng the teeth and extracting them after this 
treatment had been carried. out for six weeks It 
was found that perfect dentine was laid down when 
there was abundant vitamin D in the diet, that 
oatmeal interfered with the action of the vitamin, 
and that when the diet contained little, httle or 
no secondary dentine, or dentine with many inter- 
globular spaces, was produced . 

This experimental study has indicated certain 
Ines of investigation in the problem of the arrest 
and prevention of caries in human beings , the con- 
clusions reached will be described 1n Part 3 of this 
Series 


Magnetographs obtained by Amundsen, 1903-1906 * 


and Parts 2 and 3 with terrestrial magnetism The 
first to appear 1s Part 3, which consists of a repro- 
duction of all the magnetographs obtamed by the 
expedition, with only sufficient text (17 pages) to 
explain ther nature It ıs “ assumed that in some 
way or another funds will be obtained for the publ- 
cation of Parts 1 and 2 "—an assumption which 
geophysicists will earnestly hope to see confirmed 
Amundsen occupied Gjoahavn on King William's 
Land (68° 37’ N , 95° 53’ W ) from Sept 12, 1903, to 
Aug 13, 1905, and King Point on the coast of 
Alaska (69° 6' N , 138° 8’ W ) from Sept 3,1906, to 
July 11,1906 At Gjoahavn the vau1ometer house 
was constructed out of the packing-cases of the 
expedition (specially prepared free from iron for 
this purpose) and the instruments were set up by 
Oct 31,1908, and continued working until June 1, 
1905 , at King Point the dates were Oct 17, 1905, 
to Mar 31, 1906, the variometer house there bemg 
constructed of drift timber The houses at both 
places were partly dug 1nto the ground, and covered 
over with sand , even so, the temperature inside 
them underwent great changes, at Gioahavn from 
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5? C 1n summer to —26? C 1n winter, with a daily 
range of about 1° C , at King Point they were still 
greater, the daily range bemg 6"or7?^C Unfortu- 
nately, the registering mstruments were not well 
compensated for temperature 

The data have been prepared under the editor- 
Ship of Nils Russeltvedt and Aage Graarud, and 
the difficulty of their task must have been very 

considerable, ın inferung temperature coefficients, 
base hne values (h equently altered), and scale 
values In stating the latter, they do not indicate 
in what unit the ordinates are measured, but ıt 
appears to be 1 mm ‘The scale values (per mm ) 
of the three instruments, which were of Eschen- 
hagen pattern, all registering on one drum, were 
for dechnation (in force units) 17y, in horizontal 
force 12y, and for vertical force 5y until about 
September 1904, and thereafter 22y , at Kung 
Point the corresponding values were about 20y, 
l2y, and 23y In the vertical force record, 1° change 
of temperature made an apparent change of 1407 m 
the force The normal time scale was 20 mm per 
how , in quick runs ıb was twelve times as great 

The magnetographs show records and base lunes 
for the three magnetic elements and for the tem- 
perature Before reproduction the times were 
marked on the hom hnes automatically registered 
across the sheets, the date was written on, and the 
various traces were indicated by letters at one end 
It is to be regretted that on sheets which show 
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disturbance, when some of 5^ m summer to —26" C 1 winter, with a daily | disturbance, when some of the traces often cross traces often cross 
one another, the letters were not added elsewhe 
also , ın the reproductions it 18 often not easy 
be sure of the identity of each trace on such da: 
while on the originals the difficulty 1s likely to ha 
been much less 

The sheets are reduced on reproduction in t 
ratio 346 to 1, so that four can be got on to 
quarto page, the reproduction 1s very good, ai 
the collection should be of great value to tho 
who wish to make intercomparisons between tl 
changes of the earth’s field near the auroral zo! 
and elsewhere The curves indicate the presen: 
from time to time, in the neighbourhood of the: 
stations, of intense overhead currents, usually som 
what to the south, and sometimes flowing eas 
wards, at others westwards This would sugge: 
that both stations are within the auroral zones, an 
it will be of interest to learn later, from Part 1 or : 
whether aurore usually appeared to the south 

The magnetic results of the Amundsen expeditio 
would have been of still greater value had the 
comeided tn tame with Birkeland's magnetic an 
auroral expeditions of 1902-8, the results of whic 
were published by him 1n 1908 and 1913 Though th: 
was unfortunately not so, then value will enhane 
and. be enhanced by, Birkeland’s data, and they wi 
form an mportant lnk in the chain of evidenc 
which will lead to the elucidation of the very diff 
cult problems presented by magnetic disturbance 


Obituary. 


Mr C T Heycock, FRS 


HE death of Mr Charles Thomas Heycock, 
on June 3, removes from among us one who 
had gained the affection of generations of Cam- 
bridge men and who was a pioneer 1n an important 
branch of morganic chemistry Heycock was the 
younger son of Frederick Heycock of Braunstone, 
Oakham, and was born on August 21, 1858, 
he received his early education at the Grammar 
Schools of Bedford and Oakham, and entered 
King’s College, Cambridge, as an exhibitioner in 
1877, taking the Natural Sciences Tripos im 1880 
For many years he taught chemistry, physics, 
and mineralogy for the Cambridge examinations, 
and ın 1895 he was elected to a fellowship at 
King’s College, becoming a college lecturer and 
natural sciences tutor m the following year 
He was elected a fellow of the Royal Society in 
1895, and was awarded the Davy Medal in 1920 
for his work on alloys His original work on the 
metals attracted the attention of the Goldsmiths’ 
Company, who endowed a readership 1n metallurgy 
at Cambridge, he was appointed to this office 
m 1908 and held ıt until his retirement ın 1928 
He was admitted to the Livery of the Goldsmiths’ 
Company in 1909 and to the Court in 1913, he 
acted as Prime Warden during the year 1922-1923, 
and took a keen interest in the work of the Com- 
pany's Assay Office 
Notwithstanding the exacting character of his 
work as a Cambridge coach, Heycock joined with 
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his hfelong friend, Ò H Neville, in a comprehen 
sive study of the metals and their alloys, thi 
partnership, which was only dissolved by ihe deat 
of Nevile in 1915, led to a remarkable series o 
papers in whigh novel directions of investigatio) 
were mapped out and deyeloped The first o 
these joint papers was published in 1889 and deal 
with the depression of the freezing pornts of metal 
brought about by others dissolved therein, u 
this and later papers ıt was shown that “th 
addition of small amounts of a second metal de 
presses the freezmg point of the first to an exten 
(1) directly proportionate to the weight of meta 
added and (2) mversely proportionate to the 
atomic or molecular weight of the added metal 
Raoult’s law for ordinary solutions was thus 
extended to alloys, and a method indicated fo: 
calculating the latent heat of fusion of a meta. 
by the apphcation to the freezing point depressions 
of the now well-known van’t Hoff equation 
At the outset, mercury thermometers were used 
in the temperature measurements and only alloys 
of low melting points could be studied , the intio- 
duction by H L Callendar of the platinum resist- 
ance pyrometer made ıt possible to extend the 
scope of the investigation to metals of high melting 
pomt This was done with the assistance of 
Dr E H Griffiths Durmg the carrying out of 
the programme thus extended, the melting points 
of many of the metals in the pure state were 
determined , later observers have confirmed the 
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bstantial accuracy of most of the melting points 
ven by Heycock and Neville 
The study of the melting points of dilute solu- 
ms of one metal ın another led naturally to the 
termination of the melting points of mixtures 
metals 1n all proportions, a technique was 
veloped by which the results, interpreted by 
eans of the phase rules of Willard Gibbs and 
oozeboom, were supplemented by the mucro- 
opic examination and photography of polished 
id etched sections of the solidified alloys The 
ost detailed piece of work done on these hnes 
as that on the copper-tn alloys, which formed 
ie subject of the Bakeran Lecture before the 
oyal Society in 1903, the two collaborators 
so made a minute study of many other binary 
1d ternary alloys They had already shown in 
397 that X-ray photographs of thin sections of 
loys could provide valuable information’ as to 
1e physical state of the component metals 
The major part of Heycock and Neville’s ex- 
errmental work was carried out 1n a small labora- 
ory m Sidney Sussex College and, owing to the 
1any other duties which fell upon the two partners, 
auch of it had to be done late at mght and in 
he early hours of the mormng It may seem sur- 
sing that such a quantity of data of endurmg 
alue could be collected under such conditions 
ut both men were enthusiasts, both possessed 
n exquisite sense of technique, and both were 
neticulous in ther striving after accuracy 
Heycock was an excellent lecturer , his whimsical 
node of addressing a class sustamed an interest 
n inorganic chemistry durmg a period when that 
iubJect seemed in danger of eclipse by the rapid 
idvance of organic chemistry He had few equals 
is a teacher in the laboratory, his deliberate 
nethod of working and his sareastic denunciation 
X slovenliness inspired respect ənd awakened. 
che spiri of emulation Mych of the work of 
organising and planning the numerous extensions 
xf the University chemical laboratories during the 
last twenty-five years fell upon him, and he carried 
it out with characteristic care and thoroughness 
His physical vigour found further expression in 
his devotion to the Volunteer movement from 
quite early days, and during the War he was 
appointed Lieutenant-Colonel of the Cambridge- 
shire Regiment 
In his domestic hfe, Heycock was thoroughly 
happy , his house was the meeting place of under- 
graduates and seniors alike, and its cheerful hospr- 
tahty 1s a delightful remembrance to vast numbers 
With his death we have lost a scientific man of the 
old type who would spare no pains or time in 
ehminating error from an experimental observa- 
tion, many of us have also lost a shrewd and 
wise counsellor and one of the most staunch and 
loyal of friends W J Pore 


Dr A T MacCoxrkey 
Dr ALFRED THEODORE MacConxEey who died 
on May 17 at the age of seventy years, was known 
to bacteriologists ın all parts of the world as the 
originator of the medium which. bears his name 
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After taking his medical degrees in 1889, he settled 
in practice for some years, but relmquished 1t m 
consequence of an illness, and decided to devote 
himself to research work in bacteriology 

MacConkey was associated for a time with Wash- 
bourn and Eyre im the laboratories of Guy's 
Hospital, his old school, and afterwards with Boyce 
in the Thompson-Yates laboratories in Liverpool 
His appomtment about this tame as assistant bac- 
teriologist to the Royal Commission on Sewage 
Disposal, the working headquartgrs of which were 
at Leeds, determined the trend of his researches 
durmg the early years of the century The prob- 
lems that called for solution fascinated him, and 
his interests were soon deeply engaged in the 
technical part of the work During the period 
1900-9, he published a number of papers, which em- 
body his pioneer studzes upon the classification of 
the lactose-fermenting bacteria of intestinal origin, 
and upon the differential criteria of this group and 
their significance as contaminants of water, milk, 
and foodstufis 

Theint1oduction of MacConkey’s bile-salt medium. 
put mto the hands of bacteriologists a simple and 
effectrve tool for the separation of the typhoid- 
dysentery group of bacilh Bule-salts had been 
added to media so early as 1889, and MacConkey’s 
first experiments with them were made in 1897, 
in 1900 he was using bile-salt lactose agar for the 
purpose of isolating B typhosus and B coh com- 
mums In 1902, Grunbaum and Hume suggested 
the addition of neutral red as a colour indicator for 
colonies that ether do or do not ferment lactose, 
and MacConkey adopted this improvement ın the 
method He was one of the first to appreciate 
the umportance of noting and comparmg the bio- 
chemical activities of the intestinal group of bacilli 
with the object of defimng their specific char- 
acters and their relationships Thus, he based a 
useful classification of the coliform group upon 
the ability of 1ts members to ferment saccharose 
and dulcitol 

In November 1901, MacConkey jomed the staff 
of the Lister Institute, London, as an assistant in 
the bacteriological department His transference 
soon afterwards to the serum department of the 
Institute at Elstree, then under the charge of the 
late Prof George Dean, directed his energies to the 
solution of the problems which surround- the pre- 
paration of toxins and antitoxins In April 1906, 
he became the head of the department, and he re- 
mained at Elstree until his retirement 1n April 1926, 
at the age of sixty-five years He contmued the 
early work of his colleague, Dr J C G Ledingham, 
on serum concentration, and developed the techni- 
cal processes for refining and concentrating anti- 
toxic sera There are workers in many countries 
who owe their practical knowledge of the subject 
to the information which MacConkey freely put 
at ther disposal In 1912 he contributed to the 
reports of the Plague Research Commission in 
India an interesting paper on the production and 
titration of anti-plague serum, m which he showed 
that the specific antitoxin can be concentrated by 
the usual methods, and that 16 1s associated with the 
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pseudo-globulin fraction of the serum protems He 
had previously made a comparative study of the 
antigenic relationships of the plague bacillus and 
the pseudo-tubercle bacillus and was able to con- 
firm the close kinship of these bacteria, as judged 
by the results of preeipitm and 1mmunity tests 

In 1912, MacConkey pubhshed a remarkable 
paper which indicated a seasonal change in the 
potency of diphtheria toxm when produced in 
regular weekly batches His curves certainly seem 
to show a significant inerease of toxicity durmg 
the winter months as compared with the level 
attained in the summer Moreover, he directed 
attention to the close correspondence of the toxin 
curve with that of the prevalence of diphtheria m 
London and elsewhere These observations are 
unique, and the present writer is disposed to be- 
heve that they are related to variations in the 
health and susceptibility to infection of the stock 
of guinea-pigs from which the test animals were 
drawn 

During the years of the War, MacConkey put his 
energies without stint into the task of enlarging and 
organising his department to meet the increasing 
demands made upon ıt by the army authorities 
for tetanus antitoxm, antidysentery serum, and 
antimeningococcus serum He took a keen 1nterest 
in the prophylaxis and treatment of tetanus by 
means of antitoxm, and he published several 
papers on the subject , in some of them he reviewed 
the observations of workers m many countries, 
and in others he gave an account of experimental 
work carried out by himself and his colleagues He 
served as a member of the War Office Committee 
for the mvestigation of tetanus In his published 
articles he put forward a strong plea for devoting 
special attention to the early signs and symptoms 
of tetanus, on the ground that the antitoxin 1s 
likely to influence the disease only when admunis- 
tered as soon as the symptoms are recognisable 
The limited response to his appeal and the scanty 
information which came to hand disappointed him, 
but ıt ıs probable that he had not sufficiently ap- 
preciated the difficulty of discriminating between 
the premonitory subjective symptoms of tetanus 
and those which were attributable to sepsis and 
to the nervous strain from which the patients 
were suffering 

MacConkey, as the writer has good reason to 
know, was essentially a man of a kindly disposition 
His sense of duty was so strong that, durmg the 
trying years of the War, he suffered from the stram 
to an extent which weakened his resistance and 
laid the foundation of a cardiac disability from 
which he never really recovered G FP 





Mg E Torpay 

Tar death, at the age of fifty-six years, of Emil 
Torday, which occurred on May 9, at his Lon- 
don home, removes one of the most distinguished 
of Áfnean ethnologists A Hungarian, bis ad- 
venturous spirit led him to the heart of the Dark 
Continent some thirty years ago He there ac- 
quired a great affection for its savage native m- 
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habitants, and by his personality mspired in ther 
an equal affection for himself 

Deeply interested in native manners and customs 
Torday made these his hfe's study To ths en 
his wonderful hnguistie talents helped very con 
siderably He spoke seven European language 
and eight of the tongues of Central Africa Hi 
works on the ethnography of the Negro, written n 
collaboration with Capt T A Joyce of the Britis) 
Museum and published by the Belgian Governmen 
in French, * Les Bushongo ” and '' Peuplades d 
la forêt et Peuplades des prairies ", are sureh 
models to be followed by future students of nativi 
hfe In hghter vem, but scarcely less informative 
to the general reader, 1s his “ Causeries congo 
laises ", published in Brussels ın 1925 In Enghst 
he published “ On the Trail of the Bushongo ” anc 
“Camp and Tramp m African Wilds ”, besides 
contributing numerous articles and reviews or 
African ethnology to the Journal of the Roya 
Anthropological Institute, Man, and Africa Only 
just before his death he had completed his monu 
mental volume on “ African Races ” for the series 
of works upon descriptive sociology “founded by 
Herbert Spencer, which was reviewed m NATURE 
of May 2, p 655 

Of Torday's personal courage à word must be 
said Upon one occasion he stepped ın between a 
party of defenceless children and the warriors of a 
hostile tribe who had ther bows already drawn tc 
annihilate the children of their national enemies 
Torday, unarmed, stepped 1n between the warriors 
and their victims, and, by his utter disregard of 
personal safety, saved the lives of innocents and 
the commencement of an inter-tribal feud which 
would probably have lasted to this day 

The loss of Torday, could 16 be made known to 
them, would most certainly be regretted by many 
tribes in Centra] Africa It will as certainly be re- 
gretted by scientific gvorkers ın Europe One who 
was privileged to accompany hım for two years 
upon his last great Central African journey mourns 
his loss not least of all 

M. W HirrON-SIMPSON 





Mr Torpay’s contribution to the science of 
African ethnology was twofold Hus publications 
have already been mentioned , they constitute a 
record of the highest importance But he was also 
distinguished as a practical field-worker , and the 
ethnographical collections from the Belgian Congo, 
all carefully documented, with which he enriched 
the British Museum between 1907 and 1910, ate 
of outstanding excellence Both m quantity and 
quahty they are unrivalled among our African 
collections, and 1t 1s not too much to say that the 
study of them 1s essential for anyone who would 
understand the high level of refinement ın decora- 
tive and textile arts of which the Bantu are capable 
In performmg this signal service to the nation, 
Torday has incidentally achieved a fitting memorial 
to himself and his labours, which will mcrease in 
value with the passage of time He worked for 
some years 1n an unofficial capacity at the British 
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(useum, arranging and labelling his own and other 
ollections, and his deep knowledge of African 
4atters was always placed fieely at the disposal 
f the staff 

Mr Torday was also one of the most active 
aembers of the Royal Anthropological Institute, 
ttendmg its Council meetings regularly, helping 
n the improvement of the library, reading papers, 
nd rendering invaluable and unselfish service in 
, variety of ways In 1929 the Institute awarded 
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him the Rivers Memorial Medal for anthropo- 
logical work in the field Torday was also a 
Chevaher of the Order of the Crown of Belgium, 
and by his own country he was awarded the Great 
Gold Medal for Literature and Science, a 1are 
distinction 

By his death African ethnology loses one of its 
most brilliant, sincere, and devoted students, and 
his friends the privilege of a delightful and stimu- 
lating personality H J BRAUNHOLTZ 





News and Views. 


Ir was a remark of Lord Oxford's, that the business 
f biography 1s the vivid delineation of a person, and 
hat for its success one of its obvious conditions 1s 
hat the person delineated should have the power of 
yermanently interesting his fellow-men Of all men 
X science, Faraday assuredly was such a person, his 
are mental qualities, combmed with a singularly 
'efined moral nature, making him as worthy a subject 
‘or the biographer as a Pasteur or a Lister Some 
of the charecteristics of Faraday were admirably 
brought out by Dr R L Mond, who on June ll 
delivered the Second Spiers Memorial Lecture to 
the Faraday Society Referring to the approaching 
celebrations of the centenary ‘“‘of one of the most 
fruitful conceptions of the human mund ”, Faraday's 
discovery of electro-magnetic induction, he said many, 
well qualified, will comment on the ongi of this 
conception, its development and application, but 
there 1s one aspect of this triumph of the human 
mind which deserves special consideration, namely, 
the study of the conditions and of their influence 
on the individuahty which makes the conception a8 
possibilty This naturally led Dr Mond to refer to 
Faraday’s early environment One dommating ım- 
fluence was his association with the Sandemanian 
form of belief, which combines (like that of the Quakers 
and Umitamans) a great simplicity of mund with 
exemplary conduct and love and esteem for your 
fellow-members Next came the influence of books, 
the writings of Bacon, of Dr Watts, of articles 1n the 
Encyclopedia Britannica, and of Mrs Marcet’s book 
on chemistry Faraday also found both assistance 
and inspiration by his association with the ardent 
spirits of the City Philosophical Society, and then 
came the turning-pomt in his career when he was 
engaged by Davy, a step which in turn led to his 
memorable tour on the Continent, '5 a high school of 
incomparable value ” 


“Bur”, said Di Mond, “what can we learn from 
Faraday's career, that we can usefully apply both to 
the search for new knowledge, the Perfection of what 
we all possess, and the Perfectibility of those who aie 
devoting themselves to thisresearch ?" This question 
led-to the examination of Faraday's views on educa- 
tion Giving evidence before the Public School Com- 
mission in 1862, Faraday said, I do think that the 
study of natural science 1s so glorious a school for 
the mind that, with the laws impressed on all these 
things by the Creator, and the wonderful unity and 
stability of matter, and the forces of matter, there 
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cannot be a better school foi the education of the 
mind" Reverence for the beauties of Nature and the 
laws which control them, ın Faraday was combined 
with a reverence foi great thinkeis“and the truths 
they were unfolding One of the problems of to-day 
15 how to guide the footsteps of those whom we hope 
will emulate our great prototype, and the task often 
1s “ how to bring the great pupil to the great teacher ”. 
Modern civilisation has evolved an intellectual 
machine which, from heterogeneous raw materials, 
attempts to produce a uniform product, but we shall 
have to provide opportunities where the young mind 
can develop, untrammelled by any hard and fast 
system, under the sgis of a wise and kmd dunection, 
and where every suitable aid to self-development and 
facilities for scientific research are amply provided 


TEE English Channel was crossed for the first time 
by a British-bwlt ghder with a British pilot, Mr 
Lissant Beardmore, on June 19 The pilot, having 
been towed by an aeroplane to a height of about 
14,000 ft above Lympne, at 430 pm released his 
machine and glided in a continuously falling path, 
landing at St Inglevert aerodrome just after 6 P M. 
It is unfortunate that he will not be officially recog- 
nised as being the fist person to glide the Channel, 
since he was prevented from applying to the British 
Ghding Association for the proper obseivation of his 
performance by the anomaly that he did not hold the 
most advanced of the certificates awarded to glider 
pilots, and was therefore not judged competent to 
undertake the feat Herr Kronfeld, on a German- 
built machine, accomplished the same flight, m a 
similar manner, under official observation, on June 20 
He flew from France to England, and thus becomes 
the holder of the official distinction He afterwards 
made a 1eturn glide from Dove: to St Inglevert, being 
again raised to the required height by an aeroplane 
that had accompanied him, and qualified for the Daly 
Mail prze for the first ghde across the Channcl in 
both directions on the same day 


THE executive committee of the Committee on 
Intellectual Co-operation of the League of Nations at 
its April meeting considered a request from the Chinese 
Government for co-operation with the League or- 
ganisations in the intellectual and scientific field The 
principal suggestion related to the exchange of uni- 
versity professors The Chinese Government proposed 
to send to Europe students, writers, philosophers, 
historians, and archeologists, and invited the League 
to organise tours in China for specialists in medical, 
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pohtical and natural science, and legal questions A 
request was also made for professors of geography 
and geology for the University of Nankmg, particu- 
larly of Enghsh, Austrian, Scandinavian, or Swiss 
nationality, who could give instruction m Enghsh 
A further request for co-operation considered at 
the same executive committee meeting related to 
the better utilisation of leisure—a problem which 1s 
assuming ever greater mnportance as a result both of 
the reduction in hours of work and of the tendency 
to mechanisation and specialisation of labour ‘The 
request was received from the International Labour 
Office, and the Committee authorised the director of 
the Institute to accept the offer of the International 
Labour Office and assist m the study of the conditions 
of popular arts and public libraries m various countries, 
their resources, and accessibility to the workers, by 
collecting complete information on these subjects 
m relation to the problem of workers’ leisure as a 
basis for comparison, conclusions, and appropriate 
action 


‘Since the old days of driving sheep from the 
Aigentine to the southern sheep stations of Pata- 
goma, no drive can compare, for duration and extent, 
with the remdeer movement now m progress in 
Canada In 1929, 3000 reindeer were purchased in 
Alaska by the Canadian Department of the Interior, 
and in December of that year the work of herding the 
animals from the west coast of Alaska to the eastern 
side of the Mackenzie River was begun In the spring 
of 1930, the herd had reached the Hunt River in the 
Kotzebue Sound area, where a halt was made for the 
fawning season During the summer the herd, with 
its 2000 fawns, remained in this region, until the 
second stage of the duve began late in 1930 The 
movement was then continued in a north-easterly 
direction toward the pass leading to the Colville 
River It was ieckoned that the second fawnmg 
season on this long trek would be passed in the delta 
of that river, so that probably only about 400 miles 
now separate the herd from its new range to the east 
of the Mackenzie delta Here 16 1s expected to a1rive 
during the winter of 1931-32 


THE Quarterly Bulletin of the Imperial Bureau of 
Animal Genetics, vol 2, No 2, just issued, contains 
a useful summary of recent developments in fur pro- 
duction and reindeer breeding Since the first fox 
farms were established ın Pimee Edward Island, this 
industry has grown largely in Canada, and attempts, 
not veiy successful, have been made to domesticate 
othe1 species Questions of fur production from many 
animals are discussed, and 16 1s pointed out that the 
most important fur-bearer in the world 1s the rabbit, 
because 15 breeds rapidly and well 1n captivity and can 
be produced genetically in a great variety of colours 
The reports of the Pors:ld brothers on the possibilities 
of reindeer breeding 1n Arctic Canada and the problems 
of 1emdeer husbandry are considered at some length 
The Mackenzie delta and Great Bear Lake regions are 
found to be capable of supporting large herds, hence 
the 1eindeer movement Experiments are already 
being made in crossing the reindeer with the large 
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woodland caribou of Newfoundland Other 1tems 
this bulletin are a list of literature on reinde 
reviews of books on fur farming and rabbit breedu 
and notes on the domestication of mmk <A bibl 
graphy on fur breeding will shortly be ready a 
obtainable from the Bureau m Edinburgh for 
One on the biology of the fleece has already be 
published at 2s 6d, and another on the genetics 
the rabbit is 1n preparation 


GERMAN oilfield developments have been promine 
in the press lately, consequent on the Royal Dut 
Shell Company's active interest mn the operations, 
which a report appeared in the Temes of May 22 F 
some time past, both German and American compani 
have been engaged on exploratory work, but tj 
results have scarcely justified the claims omgmal 
made as to resources, though there would seem to ] 
evidence of petroleum occurrence over a wide ar 
in the north-west From a technical point of vie 
one of the best recent accounts of the fields 1s giv« 
by Von E Krenkel in the April number of Dre Natu 
wissenschaften For all practical purposes, the chi 
developments have been in the Hanover region with 
a radius of some fifty kilometres fiom that city, ar 
the features of geologic interest are the Zechstein sa 
bodies This region includes the Oelheim, Hanigse 
and Wietze fields among others, from which there hi 
been a steady though not spectacular productior 
the prospective total for this yeaa for the region t 
& whole is estimated at 200,000 tons Unprove 
areas he to the north (Oldenburg) and elsewhere 1 
the Hanover province, already noted for the famot 
Limmer and Vorwohle rock-asphalt deposits It- 
clear that although tomparable salt-structures wit 
those of certain other oilfields are known ın this pai 
of Germany, they are not, ın the present state of ot 
knowledge, significant of the existence of oilpools c 
magnitude - 


A LARGE proportion of the current issue of Afree 
(vol 4, pt 2) ıs devoted to the consideration c 
matters of praetieal import Instructions for missior 
ares who have opportunities for extended ethnc 
graphical observation, which have been prepared b 
Dr Westermann, and suggestions for the teaching c 
hygiene to women, by Miss Mary Blacklock, have 
grasp of the problems 1n their respective fields whic 
gives them a claim to careful consideration Ther 
are, however, two other communications which ca, 
for more than passing mention, as illustrating th 
principles recently discussed by Prof Malmowsk 
and others in the pages of Africa, which bear on th 
value of scientific study of native institutions m re 
lation to practical problems It was urged that in : 
changing Afiica neither an academic nor an anti 
quarian interpretation of the field of inquiry ıs hkel: 
to have any practical effect, but that what 1s needec 
is a study of the functioning of existing mstitu 
tions as integral parts of a culture eonsideied as : 
whole 


In the first of the two communications to which wi 
refaa Mrs A W Hoernle, in considering the nativi 
conception of education in Africa, points out thi 
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ignificance of age and sex 1n determining occupation, 
he function of the family as a social unit, and the 
lace of mitiation in ensuring tribal continuity of 
radition through the instruction given in the initia- 
aon schools, and discusses the bearing of these 
actors upon the problem of educating the native in 
resent conditions Mr D S Knak, ın his study of 
he influence of European civilisation on African 
amily life, deals with native marnage on similar 
ines, referring particularly to native as opposed to 
Suropean forms in marriage and the difficult problem 
X polygamy The two papers may be commended 
;o the attention of those who are prepared to con- 
sider impartially the respective claims of the scien- 
tific student and of the ‘man on the spot’ with 
sractical experience but unbacked by specialist know- 
edge, to speak with authority on native problems 
which call for solution both now and 1n the immediate 
tuture 


Ix his presidential address to the Devonshire 
Association on June 23, the Bishop of Plymouth gave 
an admirable, but necessarily brief, survey of the 
history of religious houses ın Devonshire Unfortun- 
ately, Devonshire had no chronicler 1n 1ts monasteries 
to emulate, even longo «ntervallo, Jocelin of Brakelond, 
and, as Dr Masterman was constrained to admit, 
the actual history of most Devonshire religious houses 
has passed into oblivion Yet for five centuries they 
played a large part in the religious and social world 
of Devonshire, 1f we may Judge from the contemporary 
evidence of a writer whom the Bishop quoted, even 
though he dealt with another county It would 
appear that the monks dealt paternally with their 
tenants, if less efficiently than the landlords who 
succeeded them, and 1t 1s significant that among the 
demands of the Cornish and Devon rebels of 1549 
one was that two of the chief abbeys ın each county 
should be re-established At the tirfe of their aboh- 
tion, the number of religious “houses in Devonshire 
ranked sixth among the Enghsh counties, ten being 
included among the greater monasteries, that is, 
monasteries of which the income exceeded £200 
(about £3000 in modern currency) The suppression 
seems to have been carried out by peaceful negotia- 
tion In nearly every case the abbot and his brethren 
recelved pensions Of Devoman monasticism one 
relic remains in ‘ the Abbot’s Way `, the rough track 
across Dartmoor which once linked Buckfast and 
Plympton with Buckland and Tavistock, marked by 
broken crosses set up to guard the traveller from the 
pixies that haunt the moor 


THE advantage of short over long wave transmission 
for broadcasting ıs that ıt ıs much less affected by 
atmospherics and fading In some parts of the world, 
for example, in Central and South America, these 
causes prevent reception of long wave stations some- 
times for months at atime This probably accounts 
for the great popularity of short wave broadcasting in 
America At present, according to Worid-Radao for 
June 12, there are thirty-seven firms engaged in the 
manufacture of short wave receivers These receivers 
range from the one valve to the thirteen valve set 
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Home-built sets are almost a thing of the past , manu- 
facturers are now competing with one another and 
the prices are very reasonable Combination re- 
ceivers which allow the listener to tune 1n at all wave- 
lengths between 14 and 550, the latter being the upper 
hnmit of the American broadcast band, are the most 
popular At present there are twelve operating short 
wave broadcasting stations in the United States 
and a few in Canada and Mexico All relay musical 
programmes and can be heard in the United States 
Distant reception 1s also to be had from all parts of 
the world The Rome station on 25 4 metres is heard 
best im the eastern portion of the country, and the 
station at Saigon, m French Indo-China, in the 
western section It 1s noticed that the Rome station 
does not fade so early ın the evening as stations farther 
north Many new stations are bemg built, broad- 
casting on short wave-lengths only 


Ir is mteresting to notice that when the London 
United Tramways were faced with the necessity of 
a heavy expenditure in connexion with their tram 
track and vehicles, for about seventeen miles of their 
tramway system m Surrey they decided to adopt 
trolley bus workmg The first trolley bus service ın 
London started on May 16 and has given satisfaction 
This type of transport 1s common in many towns both 
in Great Britain and abroad, and the number of trolley 
buses 1n operation 1s increasing very rapidly In the 
English Electric Journal for June an account 1s given 
of various types of ‘ English Electric’ trolley buses 
They run smoothly and quietly, and are capable of 
rapid acceleration and powerful brakmg When fully 
loaded they are capable of a speed of about thirty 
miles per hour on the level and eighteen miles per hour 
on a five per cent gradient The maximum operating 
acceleration 1s three feet per second per second, which 
allows twenty miles per hour to be attained in ten 
seconds, in & distance of about sixty yards In 
the Twickenham-Teddmgton route the vehicles are 
double-deeked 56-seaters They are fitted with an 
80-horse-power 500-volt motor, and the speed control 
1s effected by a pedal which actuates an electric con- 
troller Three braking systems are provided, hand, 
rheostatie, and vacuum, the two latter bemg operated 
in succession from one pedal  Retardation can be 
effected at eight feet per second per second for ordinary 
stops, and at twelve feet per second per second for 
emergency stops, these rates bemg uniformly mam- 
tained until the vehicle comes to rest Thus m an 
emergency a bus that 1s running at thirty miles an 
hour can be brought to a standstill m about eighty 
feet 


WHEN the last estimate for the Reichskuratorium 
fur Wirtschafthchkeit was passed by the Reichstag, a 
recommendation was put forward that m all mvestiga- 
tions on rationalisation carried out at the public 
expense the human factor should receive special 
study An official conference to discuss rationalsa- 
tion and the human factor was held 1n Berlin on Feb 
27 and 28, the conference bemg opened by the pre- 
sident of the Board of Trade and a representative of 
the Ministry of Labour The programme was divided 
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into two sections, the first, on the optimum organisa- 
tion of labour, bemg opened by papers on recent 
discoveries m the field of labour psychology (Dr 
Lipmann), practical mvestigations to ascertam the 
optimum organisation of labour (Dr Ascher), and 
measures taken by employers to introduce the optimum 
organisation of labour The discussion was unusually 
animated, and was guided by the Reichskuratorium by 
means of statements, opposing statements, and syn- 
theses of the communal and mdividual pomts of view 
The second sectio& was concerned with vocational 
selection and trammg The discussion m both sections 
indicated the divergent views held on rationalisation, 
and also the ease with which the gap could be bridged 
by elummating misunderstendings due to differences 
of language and definition, and by concentrating on 
views common to all parties The Reichskuratorium 


foll 
18 folowing up the conference by a closer study of the | and to have pnonty over non-subscribers m respe 


special fields, and their investigation by the central 
organ of the German rationalisation movement should 


ensure that they are studied less from the personal , 


than from an unbiased scientific pomt of view 


IN his address on “ Industria] Administration "' 
before the Association of Technical Institutions, Mr 
A S Comyns Carr referred to the scant attention 
which industrial administration had received from the 
majority of those engaged in industry, ın spite of 
18 necessity in every industrial enterprise This 
want the Institute of Industrial Administration 1s 
endeavouring to supply Regarding indusinal ad- 
ministration as the co-ordmation and control of all 
the activities of an mdustrial enterprise, from the 
purchase of the raw material to delivery of the 
finished product, the Institute seeks to provide the 
industrial admimstrator or general manager with 
sound mformation on the principles which his experts 
should follow The effort to establish mdustrial 
administration among the recognised professions 1s 
already leading to the recognition that management 
occupies a unique position m industry ‘That position 
involves responsibility not merely to the propiietors 
of the business but to those employed by 16, and also 
towards the public 


Tae Institute of Industrial Admmustration sets as 
its first aim the establishment of dustrial manage- 
ment as a responsible profession The promotion of 
research mto the principles of management 1s a 
further mam line of advance, particularly ın Great 
Britain, where the spirit of secrecy has greatly hin- 
dered the mterchange of mformation on management 
methods and principles, which is a first step towards 
raising the general standard of administration Re- 
ferring to the educational work of the Institute, Mr 
Comyns Carr asserted the importance of teaching the 
principles of administration Once these are under- 
stood, the appropriate system for meeting with a given 
set of conditions will easily be developed In ds- 
cussions on the need of first-class administrators for 
industry loose references to the importance of per- 
sonality tend to obscure the need for tramung Per- 
sonality 1s not a substitute for tramung, and the 
Institute of Industrial Admmustration insists that 
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management requires real qualifications and not t 
accidents of financial mterests or family relatıc 
ships 


In view of the great development of the work 
the Long Ashton Research Station of the Universi 
of Bristol, the governing body of the Station IL 
recently formulated a new scheme of membership 
the Station This scheme provides for three class 
of members, on a basis of varying rates of annu 
subscription to the Station, the privileges of t. 
members m the three classes being graded aecording 
these rates Class A, on a subscription of £1 1s , alloy 
the member to consult the staff without fee, to pv 
chase at preferential rates any material of the natu 
of buds, grafts, cuttings, or plants of any varieties 
fruit, to submit, without charge for examination, n 
more than sıx samples of cider and perry annualh 


of any advisory services Class B, entailing a su 
scription of £2 2s, meludes all the privileges 
Class A, also to receive one copy of reprints of pape 
published by the staff, and to particjpate m tl 
seedling distribution scheme, which has been adopte 
after consultation with the Ministry of Agricultw 
and Fisheries and the Horticultural Trades’ Associ: 
tion Class C, for which the subscription is £5 5s 
differs from Class B only in the seedling distributic 
schome 


TEE original air maps of the United States, whic 
were first published a few years ago, were known : 
strip maps, because, individually or in series, the 
covered strips of territory 80 miles wide between or 
air port and another Of the 42 sheets planned, 2 
are now completed and 7 are in hand The Annu: 
Report of the United States Coast and Geodet: 
Survey for the year ending June 30, 1930, announce 
anew project m11 maps Since 80 per cent of flyin 
i$ now over routes weh do not follow the arway 
piovided with strip maps, 1$ has become necessary t 
have a map covering the whole country This will E 
provided in 92 sheets, excluding Alaska It will b 
based on the United States topographic map, whicl 
however, 1s available for only about 40 per cent of th 
country The Report announces also that finanoci 
resources have now been provided for the completio 
of tne topographic map in some twelve years’ time 
This will allow the air map to follow rapidly 


AT a meeting of the Royal Society of Arts on Ma; 
6, the Karl of Crawford and Balcarres made a stron: 
plea for the retention of the natural and artificia 
beauties of England, m an address upon ‘“‘ The Pre 
servation of the Country-side’’ The appositeness o 
the speaker’s remarks and the need foi his eriticisn 
of many tendencies of present-day development wer 
emphasised by a series of lantern pictures of Englanc 
spoUt and unspoilt The text of the address wa 
*orderlmess, tidiness, and discipline’”’, and the ilustra 
tions showed how much could be accomplished by 
the application of these qualities, none of which wa 
ineompatible with the picturesque and the mspiring 
Amongst the special points dealt with were the litte 
nuisance, the choice of building materials, ribbo: 
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evelopment of building (a serious and very important 
ssue), and the value of trees The address and the 
omments made upon it by various speakers, including 
Ir Class Gilbert, the architect of the Woolworth Build- 
ag in New York, appear in the Journal of the Society 
or June 5 


As announced m NATURE for March 7, the ' De- 
hema’ (Deutsche Gesellschaft fur chemisches Ap- 
jaratewesen) held its general meeting in Vienna on 
fay 28 and 29 at the same time as did the Verem 
leutscher Chemiker The scientific proceedings were 
vell attended, and the papers which were communi- 
ated on “ The Separation of Liquids and Solids ”’ 
roused wide interest In all, twelve papers were 
communicated dealing with filtration m the laboratory 
ind on the technical scale, the latter being naturally 
nthe majority We are informed that this interesting 
eries of lectures will shortly be published ın volume 
orm of the ‘Dechema’ Monographs On May 30 
hose taking part m the general meeting were able to 
nsib the almost completed new Institute of Chemical 
l'echnology of Inorganic Compounds, & pait of the 
Vienna Technical High School ‘This Institute pro- 
ndes an almost ideal solution of the problem of 
mablng the students to work with apparatus which 
'orresponds to factory scale conditions 


IN connexion with the International Illumunation 
Jongress which 1s being held in Great Britain next 
Jeptember, the General Council of the Congress has 
ssued a booklet on the origin, organisation, and work 
X the International Commission on Illumination, 
inder the auspices of which the Congress 1s being held 
International Illumination Congress, 1931, 32 Victoria 
3treet, London, S W 1) Its object is the provision of 
in international forum for all matters relating to the 
scence and art of illumination, and the International 
2Zommission at thepresent time hasnatjonal committees 
n Austria, Belgium, Czechoslovakia, France, Germany, 
Great Britain, Holland, Hungary, Italy, Japan, 
Sweden, Switzerland, and the United States Meetings 


xf the Commission are held every three years, the last - 


oeing held in the United States ın 1928 ‘This meeting 
was attended by 71 delegates from nine countries, 
while the Congress held just previously was attended 
oy 514 delegates Among the more important work 
of the future-is that of securing international agree- 
ment on the fundamental bases of Ulummation, the 
standardisation of illumination materials, and inter- 
national agreement on 1llummation legislation Added 
to this, 1s the necessity for research and the education 
of public opinion to the value.of good hghting The 
booklet includes an article on “The International 
Commission on Photometry”, the names of the 
officers of the Commission, and bsts of the papers 
read in 1921, 1924, 1927, and 1928 


Tae Report on the work of the Department of 
Petroleum Technology of the Sir John Cass Technical 
Institute for the session 1930—1931 ıs to hand, and, as 
in the past, shows a creditable record of progress 
This constitutes the tenth session durmg which pro- 
vision has been made for instruction in petroleum 
technology, and ıt 1s significant of the farsightedness 
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of the sponsors of the courses involved that little 
material departure from original schedule has been 
found necessary durmg that time Students are 
drawn principally from the clerical, distributive, and 
technical branches of the industry, and the average 
number per session, taken over the whole decade, 
who have profited by the teaching at the Institute, 
is one hundred During last session, courses were 
provided on general technology of petroleum, on 
internal combustion engines and lubrication, on 
chemical and physical properties a£ petroleum and 1ts 
examination, on the applications of engineering to 
industry, and on construction of works ‘The past 
session was also marked by a striking increase of the 
number of student hours, from 2876 previously to 
4144, a testimony to the keenness of the members of 
these classes and a source of gratification to the 
teaching staff 


AN important congress of naval architects will be 
held m Paris on June 29-July 4 at which papers will 
be read dealing with shipbuilding, marine engineering, 
and civil aviation The meeting will be confined to 
members of the Institution of Naval Architects (Lon- 
don) and members of the Association Technique Marı- 
tıme et Aéronautique 


THE United States Government sets a good example 
in the matter of mdustual statistics Much of mterest 
can be culled from even the dry bones of such docu- 
ments as “The Coke and By-Product Tables for 
1929 ", compiled by the US Bureau of Mines, Coal 
Division (Washington, DC) It throws interesting 
hght on the mmense American carbonising industry 
In 1929, nearly sixty million tons of coke were produced 
—an inorease of 50 per cent on the figures of 1915, 
but the proportion made m by-product ovens had 
grown 1n that period from one third to 90 per cent of 
the total The coke 1s mainly used as metallurgical 
fuel, but an mcreasmg proportion ıs going into the 
domestic ‘furnace’ The immense quantities of tar 
cannot be absorbed for manufacturmg purposes, and 
more than one-half 1s consumed as fuel, maanly in the 
steel works, the average price bemg 5 cents a gallon 
The surplus gas ıs used mainly as industrial fuel and 
commands an average price of 16 cents a thousand 
cub ft , but up to 29 cents for use as town's gas These 
figures are instructive m mdicating the limits set by 
economic circumstances to the extension of coal car- 
bonisation 


THE observatory of De Built hes about 40 mules 
east of the Hague The seismological section, 
founded in 1904, possesses a pair of Galitzin’s hori- 
zontal seismographs and his vertical seismograph 
with the usual magnetic damping and galvano- 
metric registration, one of Wiechert’s astatic hori- 
zontal pendulums, and a pair of Bosch’ horizontal 
pendulums The first numbei of the Sewmische 
Registrverungen contains the records for part of 1904 
and for the interval April 1908-1913 Since then, 
the numbers have been published annually We have 
recently 1ecerved the sixteenth number, that for the 
year 1928, compiled by Dr G van Dyk, the director 
of the seismological section It contains the records of 
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433 earthquakes, giving, as usual, the epoch, period, 
and amplitude of the various phases, and, with very 
few exceptions, the approximate position of the origin 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —Two chief 
assistants in the department of psychological medicine 
of St Thomas’s Hospital—The Secretary and Clerk 
to the Governors. St Thomass Hospital, SE 1 
(June 30) A labour superintendent at the ordnance 
factories of the Royal Arsenal, Woolwich, with work- 
shop tramung ın an engineermg estabhshment—The 
Under-Secretary of State (C 5), War Office, SW 1 
(July 3) A Sir Ernest Cassel reader in commerce at 
the London School of Economics—The Academic 
Registrar, University of London, SW7 (July 6) 
A lecturer m agiiculture under the Hertfordshire 
County Council—The Clerk of the Hertfordshire 
County Council, 28 Castle Street, Hertford (J uly 7) 
A head of the engineermg department, a lecturer in 
mechanical engineermg and drawing, and a graduate 
lecturer in electrical engineering (with physics and 
mathematics as subsidiary subjects) in the engineer- 
ing department of the Merchant Venturers’ Technical 
College, Bristol, also a head of the building depart- 
ment, a lecturer in building construction and build. 
ing subjects, and a graduate lecturer in chemistry 
and physics (with mathematics as subsidiary subject) 
in the building department of the Merchant Venturers’ 
Technical College, Bmstol— The Supermtendent, 
Merchant Venturers’ Technical College, Bristol (July 
7) A full-time lecturer to take charge of the electrical 
engineering department of the Chesterfield Technical 
College—The Principal, Technical College, Chester- 
field (July 11) A pathologist at the National Hospital 


for Diseases of the Heart—The Secretary, National 
Hospital for Diseases of the Heart, Westmoreland 
Street, W 1 (July 11) An assistant master, to teach 
mainly science subjects in the junior technical school 
and engineering departments of the Bolton Municipal 
Technical College—The Director of Education, Educa- 
tion Offices, Nelson Square, Bolton (July 11) A 
lecturer m chemistry at the Technical College, Sunder- 
land—The Chief Education Officer, 15 John Street, 
Sunderland (July 11) An assistant lecturer in physics 
inthe University College of Wales, Aberystwyth—The 
Secretary, University College of Wales, Aberystwyth 
(July 11) <A lecturer ın philosophy at Jesus College, 
Oxford—The Principal, Jesus College, Oxford (July 
lI) <A lecturer in physics at the Northampton 
Polytechnic Institute—The Prinerpal, Northampton 
Polytechnic Institute, St John Street, E C 1 (July 13) 

An assistant lecturer ın physics at University College, 
London—The Secretary, University College, Gower 
Street, W C1 (July 13) Anassistant lecturer ın chem- 
istry in the University of Sheffield—The Registrar, 
University, Sheffield (July 13) A demonstrator in 
civil engineering and surveying at the City and Guilds 
(Engmeering) College—The Secretary to the Delegacy, 
City and Guilds (Engmeermg) College, Exhibition 
Road, S W 7 (July 15) A woman professor of mathe- 
matics at the Huguenot University College, Welling- 
ton, South Africa—The Secretary, Office of the High 
Commissioner for the Union of South Africa, 73 Strand, 
W C2 (July 31) <A Savilan professor of astronomy 
in the University of Oxford—The Registrar, Old 
Clarendon Buildings, Oxford (Oct 10) A dueotor of 
research of the British Launderers’ Research Associa- 
tion—The Secretary, British Launderers’ Research 
Association, 17 Lancaster Gate, W 2 


Our Astronomical Column. A 


Tempel’s Comet 1866 I —Thisis the comet associated 
with the November meteors, it has a period of about 
33 years, but was not recovered at its return m 1899 
In the hope of facilitating rts recovery at the forth- 
coming return, the computing section of the British 
Astronomical Association undertook the computation 
of the perturbations from 1866 (when a comet, be- 
leved to be the same, was observed) to 1866 and on- 
ward to 1933, the results are published in the April 
number of the Journal of the Association, and were 
supplemented by a further statement at the meeting 
on May 27 The deduced orbit for the next return 
1$ found to be nearer the earth’s orbit by half a millon 
mes than 1t was in 1899, which gives hopes of a better 
display of meteors The most hopeful dates for 
meteors are 1932 Nov 16 5 and 1933 Dec 16 8, but 
search should also be made on 1931 Nov 17 3 

The first rough date announced for the comet’s peri- 
helion passage was 1933 May 4, but revision of the 
work has made this some three months earlier, or the 
end of January , ın 1866 perihelon was on Jan 11, 
so Jf the date 1s only slightly later than this, there will 
be good hope of observing the comet There ıs still 
uncertainty of a month or more either way m the pre- 
dicted date, but before the investigation the uncer- 
tamty was quite two years, so that 15 has been notably 
reduced The recovery of the comet is highly desir- 
able, ıt would make possible the accurate study of 
its motion m the past, and would verify, or otherwise, 
the conjecture of Le Verner that the comet and 
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meteors owed their troduction into their present 
orbit to the action of Uranus maD 126 Some text- 
books refer to this conjecture as an established fact, 
but ıt ıs not so, however, the near approach of the 
comet’s orbit to that of Uranus makes 1t likely that 
there was a close appulse of the two bodies at some 
epoch 


The Distance of the Galactic Centre —Asir Jour, 
No 957, contains articles by P van de Kamp on the 
distance of the galactic centre and the thickness of 
the galactic absorbing layer He notes that the 
existence of this layer, first announced by T1umpler, 
has been further confirmed by Schalen, Ohman, Miss 
Slocum, and himself  Hubble's work on the spiral 
nebule gives further support, as he finds an inegular 
zone of avoidance of such nebule along the Milky 
Way, while their distribution elsewhere 1s fanly um- 
form The thickness of the layer 1s given as 210 
parsecs, with a probable error of 40 

The distance of the centre of the galaxy 1s found 
from (1) the centre of the system of globular clusters, 
(2) from a study of cluster-bype variables in a Milky 
Way field, (3) from the constants of galactic rotation 
The extreme values of the distance of the centre in 
parsecs are 16,700 and 7000 He suggests 12,000 as a 
mean (say 40,000 light-years) Thisimplies an absorp- 
tion intermediate between Trumpler’s value and that 
of Bottlinger and Schneller , it would be somewhat 
over a magnitude at 1000 parsecs 
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Research Items. 


An Aboriginal Tasmanian Skeleton —In Man for 
June, Mr Gilbert Rigg describes human bones forming 
part of a skeleton, which was found m a shelter at the 
head of the Mersey 11ver ‘The skull lacks the lower 
jaw and the meisors and canmes of the upper The 
bones show considerable weathering and are stamed a 
hght to dark brown The specimen ıs a male, judging 
from the pelvis, and the teeth are greatly worn on 
the crowns, so that ıt would appear that he was not a 
young man ‘The sutures of the skull are unclosed 
He was, therefore, probably under middle age The 
teeth show no sign of caries, but an abscess has 
corroded the roots of the first and second molars on the 
right and has eaten well mto the jaw ‘The wear of 
the teeth is partly due to the nature of the food, 
which included a large proportion of shell-fish Sand 
doubtless found its way into the food The principal 
measurements of the skull are Max length, glabella 
to occiput, 185 5mm , Wadth, across parietal bones, 
135 mm, across temporal Imes, 975 mm , Max 
zygomatic width, 134 mm , Height, above earholes, 
116 mm , Cephalic Index 728, Cramal capacity 
(Pearson ang Lee's formula), 1368 e c , (shot) 1340c e , 
Palatal width, across the outer borders of the second 
molars, 69 8 mm , length (by estimate) 63 3 mm 
The measurements bring out the great size of the teeth, 
a characteristic of Tasmanian aboriginals Among 
the other bones the atlas is present and six dorsal 
and lumbar vertebre One scapula only is present, 
the left, and only the might humerus The left half 
of the pelvisis missing Both femora are present, but 
only one tibia 


The Hares of Japan —Yoshio Abe has followed up 
his researches upon the seasonal changes of colour in 
the variable hare of Japan by making a systematic 
study of the species He regards ıt as differmg from 
any of the northern varying hares and designates ıt 
a new variety, Lepus brachyurus ergo (Jour Scr 
Huroshyma Umwversity, Ser B, Zoology, March 1931) 
The mixture of elements which make up the present 
fauna of Japan, derived partly from*Saghahen ın the 
north and partly from Japarfese-Corean forms and 
more southern forms, travellers across former land 
bridges, makes the resolution of the hare species 
no easy matter, and Abe ıs inchned to differ on 
several points from previous workers He recognises 
nine Japanese species and races, and in addition to 
the Etigo hare mentioned above, describes as a new 
race of the variable hare, the Saghalien hare Lepus 
tumidus saghalrensis 


Ancestral Peculiarities ın Lower Jaw of Elephant — 
In the course of a detailed examination of the anatomy 
of three foetal elephants, Dr Nellie B Eales has found, 
in the form and set of the mandible, traces of an 
ancestral character (Proc Zoo Soc Lond , April 1931) 
In an adult elephant, the mandible is deflected and 
the pre-alveolar border 1s useless, a unique condition 
In the foetal specimen examined, however, the deflec- 
tion was greater than m adults, and the mandibles 
were of longirostrine type, in this respect suggesting 
some of the extinet forms of proboseidians During 
early post-natal development, the jaws shorten, and 
gradually become like those of their parents Dr 
Eales looks upon the modification as an embryonic 
repetition of the phylogeny of the race 


Birds of Hispaniola —In an account of the “ Birds 
of Haiti and the Dominican Republie ”, Alexander 
Wetmore and Bradshaw H Swales discuss the most 
interesting avifauna in the West Indies, for the 
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island of Hispaniola, so named by Columbus on 1ts 
discovery, has preserved in its high mountaimous 
tracks remnants of an ancient fauna which has else- 
where disappeared in the archipelagg (US Nat 
Museum Bull 155, 1931) Though the island has 
from time to time yielded many peculiar forms, 1t 1s 
only within recent years that the sigmificance of the 
fauna as & key to the problems of distribution in the 
Antilles has been understood (The resident forms 
fall into two principal groups, one of species found 
on the coastal plain or foot-hills of the interior, and 
the other & much smaller body confined to the high 
mountains of the interior The former series contains 
members which range at large over the entire mam 
island and may extend even through the adjacent 
Greater Antillean islands It has a few pecular 
species, elsewhere unknown, lke the flat-billed vireo 
( Lawrenca nana) and the palm-chat (Dulus domanacus) 
The high mountain series, including such as the cross- 
bill (Loxıa megaplaga), several thrushes, a warbler, 
and others, are highly peculiar 1n. occurrence and seem 
to represent remnants of an ancient fauna of general 
distribution, which has since disappeared except on 
the mountain ranges of the island, the most extensive 
area of elevated land 1n the West Indies 


Kidney Worm of Pigs —I  Clumes Ross (Jour 
Council Sei Ind Res Commonwealth Australia, vol 
4, No l)records observations on Stephanurus dentatus, 
the kidney worm of pigs, which 1s found when mature 
in small fibrous capsules opening mto the pelvis of 
the kidney, while larval stages and immature adults 
are found also ın the liver, lungs, thoracic cavity and 
sub-lumbar muscles ‘This parasite ıs firmly estab- 
lished in the north-east coastal region of Australia 
but ıs scarce south of Sydney ‘The eggs of the worm 
pass out with the urme and hatch in & mmimum 
period of 16 to 24 hours The microscopic larve de- 
velop in mud, and in about five days, having under- 
gone two ecdyses, are able to infest pigs They may 
survive for five months under suitable conditions of 
heat and moisture The larve may be swallowed by 
the pig or may enter through its skin (this 1s confirmed 
by Dr Kauzal), and in either case reach the liver, 
where they grow rapidly while wandering 1n the liver 
tissue and causing great destruction thereof Only 
after five or six months’ development do the worms, 
now adult but 1mmature, take up their final position 
in the vicinity of the kidney or ureter, where their 
presence gives rise to the formation of the fibrous 
sacs in which the male and female worms are found 
The author points out that in well-drained and clean 
sites or m sanitary yards 1t is possible to decrease 
the danger of infestation and even to effect complete 
eradication of the worm 


Notes on Ostracods —Mr A G Lowndes, m his 
paper “ Some Rare and Little-Known British Fresh- 
water Ostracods ", published in the last Report of 
the Marlborough College Natural History Society 
(No 79), records a number of species of ostracods, 
mostly from the Marlborough district, two of which 
are new to the British Isles Detailed descriptions 
are given, and the paper is illustrated by muero- 
photographs and by line drawings In a second paper 
by the same author,  * On Entomostraca from the 
New Hebrides collected by Dr J R Baker" (Pro- 
ceedings of the Zoological Society of London, 1930, 
published January 1931), some mteresting observa- 
tions are made, especially on, the ostracod Stenocypris 
malcomsont Brady, well known from tropical countries 
The material 1s from a large lake on the island of 
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Gaua, two samples of dried mud also being collected, 
from one of which, taken in shallow water, a good 
culture of Stenocypris was obtamed The male 1s 
unknown and all the culture specimens obtained 
were from parthenogenetic females A good deal of 
variation 1s found among the individuals ın a culture, 
especially in ¢he armature of the caudal furca, and 
good figures afe given showing the differences 


Eradication of Prickly Pear in South Africa — 
Although not yet such serious pests as they have 
proved in Australia, various species of Opuntia, 1m- 
digenous to America and possibly introduced in the 
first place in cultivation, are now spreading in South 
Africa C R van der Merwe, m Scrente Bulletin 
No 93, issued by the Department of South Africa, 
gives some account of the spread of these species in 
the Cape Province particularly, and discusses possible 
methods of eradication, ın the light of the extensive 
Australian experiments m this direction at the Dulacca 
Prickly Pear Experiment Station and of recent South 
African expenments at Uitenhage, which have been 
designed to test Australian methods under South 
African conditions and against the species particularly 
rampant in South Africa These, which are described, 
are given as O monacantha, O maxıma, O mega- 
cantha, and O aurantiaca Where dense stands of 
prickly pear are encountered, ıb 1s concluded that the 
methods of eradication which seem most effective 
require a combination of spraying and injection with 
soluble arsenical compounds 


Electricity 1n Horticulture —Electricity 1s at present 
little used 1n horticulture, but since market gardening 
is usually carried out on intensive lines and ın con- 
centrated areas, there seem better prospects of its 
proving an asset in this industry than in farming In 
a recent article (Jow Min Agric, 38, p 132),C A 
Cameron Brown shows that a considerable amount 
of experimental work on this question 1s being under- 
taken, some of which seems suitable for development 
on a large scale Electricity as a source of bottom 
heat appears to be particularly promismg Electric 
hot-beds are already employed successfully on the 
Contment, and ıt 1s not 11nprobable that an extension 
of this system would lead eventuallv to some replace- 
ment of the usual manure hot-bed with its obvious 
disadvantages The investigations regarding the use 
of power for cultivation, and electric light for 1nereas- 
ing plant growth are less far advanced Various 
cultivation implements have been designed, notably 
m France, but their cost of production 1s at present 
too high to merit their use on a commercial scale 
Extension of the length of day by artificial lighting 
has been definitely shown to improve the growth of 
plants, but more experiments are required before it 
1S certain that such treatment can be considered an 
economie proposition 


New Zealand Glaciation —A report on evidences 
of past glaciation ın New Zealand and Australia by 
Dr P Marshall 1s given in the Report of the twentieth 
meeting of the Australian and New Zealand Associa- 
tion for the Advancement of Science (Brisbane, 1931) 
The work was the result of a research committee 
appointed at the previous meeting There ıs held to 
be no evidence of Silurian or of any other glaciation 
previous to the considerable extension of the present 
glaciers in late Pleistocene to recent times Even 
that extension would appear to be of much smaller 
extent than was previously supposed Large ac- 
cumulations of gravels in several areas ın Central 
Otago are now ascribed to fluviatile origin previous 
to the development of glaciation In the North 
Island there seems to have been no glacial develop- 
ment on the high volcanoes or on the central mountams 
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from Cape Runaway to Cook Strait The report alsc 
summarrses the evidence for glaciation 1n. Cretaceous 
times 1n New South Wales and in Permo-Carboniferou: 
times in Western Australia and Victoria 


The Structure of Incandescent Carbon —In a recent 
Sewntfic Paper (No 299) from the Tokyo Institute 
of Physical and Chemical Research, M. Hirata ha: 
given an account of an X-ray study of carbon The 
specimens were mounted as poles of an arc, and the 
X-ray diffraction patterns produced by them photo. 
graphed both with no current passing and with the 
carbons kept mcandescent by having the are burning 
The main object was to find if the surface of either 
pole became liquid. at the high temperatures reached 
(4000° C), but although part of the pattern due to 
the position pole could be accounted for m this way, 
the results were inconclusive From the change in 
spacing of the diffraction rmgs between room tem- 
perature and ineandescence, it has been shown that 
the expansion of the graphite occurs almost completely 
m a direction perpendicular to the most closely 
packed plane, the average value of the expansion 
coefficient bemg 4 10-5 per degree, which is much 
larger than the expansion coefficient at lower tem- 
peratures 


The Electrical Failure of Crystals —It 1s known that 
if potential surges of short duration are applied to 
crystals discharge tracks appear in the solid which are 
not unlke Lichtenberg figures in form, and follow 
definite crystal axes The extension of these observa- 
tions to the practical case of failure of crystals under 
prolonged electric stress 1s described by J Lasz in the 
Zetschrift fur Physik for May 12 Asymmetrical 
fields were applied between point and plane electrodes 
in rock-salt, fluorspar, gypsum, and calespar When 
the temperature was not too high the channel formed 
by the spark followed directions defined by the crystal 
axes bemg usually built up of a number of straight 
sections, and not following the shortest line from ponit 
to plane, when a track forked, each branch made its 
own channel on similar lines The effect of the spark 
appeared to consist in a plastic deformation of its 
immediate neighbourhood, followed later by local 
shaztermg and fision At higher temperature the 
directing effect of the*erystal axes disappeared and 
the spark passed in the region of greatest field strength 
It ıs remarkable that the average field needed for the 
disruptive discharge 1s much smaller than has been 
calculated theoretically by Rogowsk1 


Rare Earth Metal Amalgams —Of the sixteen rare 
earth metals, only six have been obtained in the free 
state (Y, Ce, La, Nd, Sm, Eu), and only two (Ce, La) 
in a high state of purity Audneth, Jukkola, and 
Meints, working in collaboration with Prof Hopkins, 
of Illinois, describe some interesting experiments m 
the May number of the Journal of the American 
Chemical Socrety which show that it 1s possible 
to prepare rare earth amalgams electrolytically not 
only from aqueous but also from absolute alcoholic 
solutions ‘The paper deals with the amalgams of 
lanthanum and neodymium, work on other amal- 
gams, and the separation of the metals from them, 
is contemplated The amalgams are extremely re- 
active and undergo ready decomposition By heating 
the neodymium amalgam in vacuo much of the mer- 
cury was removed, but some remained even at the 
temperature at which pyrex glass begins to melt. 
Tne product thus obtained was a black powder which 
readily takes firo ın air By heating this powder in a 
tungsten boat in a high vacuum furnace the remaining 
mercury was eliminated, and the neodymium metal 
could even be volatilised with the deposition of an 
extremely reactive film of the element 
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Canadian Coal. 


By A CANADIAN CORRESPONDENT * 


MONG the most abundant of Canada’s natural 
resources, coal ıs near the head of the lst A 

somparatively recent estimate placed the coal reserves 
>f the Dominion at more than 1,234,000,000,000 metric 
tons, or about 16 per cent of the world’s coal reserves 

The principal coalfields of Canada are m Nova Scotia, 
Alberta, and British Columbia, while the chief centres 
of industry and population are in Ontario and Quebec 
—92000 miles to the east and 1000 miles to the west 
The great coalfields of the eastern United States he 
only 300-500 miles to the south of the southern 
boundaries of Ontario and Quebec, and from those 
fields these two provinces import most of then coal, 
because 16 1s more economical to do so For the past 
thirty years Canada has imported from 50 to 60 per 
cent of its total coal requirements from the United 
States 

Ever since Confederation ın 1867, ıt has been the 
aim of every government to make ıt possible for 
Canadian mines to obtain & larger proportion of the 
total coal busmess Until recently, efforts in this 
direction have been confined to the imposition of 
protective tariffs, but lately this has been supplemented 
by more direct forms of assistance, such as by the 
Dominion Government paying a share of the freight 
rates on coal from western and eastein mines in 
Canada to points in Ontario, Quebec, and Manitoba , 
also by extending some monetary aid under the 
Domestic Fuel Act of 1927 to by-product coking plants 

Nine years ago, an organisation known as the 
Dominion Fuel Boaid came into being by government 
regulation Itwas formed to make a thorough study of 
the underlying causes of recurring coal shortages and 
of the methods by which they mught be counteracted 
Since then the Board has been largely instrumental 
in stimulating the provision of fuels alternative to 
American coal for Ontario and Quebec, and 1s chiefly 
responsible for the greatly increased importations of 
British anthracite in the last three years 

Of the Canadian coal production 1n 1930, amounting 
to 14,799,000 tons, less thar? 750,000 tons was ex- 
ported, and it does not appear that there 1s much 
likehhood of the export market beg increased The 
possibility of extending the home market by sup- 
planting American coal with the Canadian product 
has been engaging the attention of the Fuel Board 
"To the end of 1930, government assistance in the 
form of subventions and the operation of the Dommion 
Fuel Act have resulted ın the placing of 900,000 tons 
of Canadian coal and coke m markets previously held 
by foreign coal 

The character of the mining problems presented in 
the coalfields of the maritime Provinces indicates that 
the present production of between six and seven million 
tons eannot be inoreased more than perbaps 50 per 
cent above present figures If this were accomplished, 
the total production of these fields would stil fall 
short of supplying the present requirements of Canada, 
east of Ottawa and Kingston, by from one to two 
million tons per annum 

At the present time, maritime coals supply approx1- 
mately seven mulhon tons out of a total consumption 
of eleven and a half million tons It ıs evident, 
therefore, that eastern Canada must look to other 
countries for a considerable part of 1ts needs 

In the west, the capacity of existing mines 1s far 
1n excess of present needs Total requirements of the 
western provinces are about ten and a quarter million 


* This article 18 based upon information derived from various official 
documents and the records of the Department of Mines, Ottawa 


No 3217, Vou 127] 


tons About half a milion tons are ımported from 
the United States, chiefly to Mamtpba British 
Columbia ın past times had a good éxport market 
to Cahforma, but this has diminished greatly Total 
exports of Canadian coal from the western fields are 
now only about 400,000 tons 

The lack of coal resources m Ontario and Quebec 
has been compensated to a large degree by the 
development of the abundant water powers of these 
provinces There 1s now approximately six milhon 
horse-power developed In terms of coal, this 1s the 
equivalent of eighteen million tons, an amount more 
than the total Canadian coal production 

The use of fuel oil 1s increasing rapidly In 1929, 
the latest year for which complete figures are as yet 
available, the total consumption of fuel oil m the 
Dominion outside the refinemes was more than 
413,000,000 gallons—an 18 per cent increase over 
1928 The consumption of fuel oil 1n. 1930 1s expected 
to show a small increase The coal equivalent of the 
present consumption 1s approximately three mullion 
tons The competition of fuel oil ıs being particularly 
keenly felt ın British Columbia coal mines Cheap 
oils from Calforma and Peru have replaced nearly 
one million tons of coal in British Columbia The 
bulk of this oil 1s used by the railways 

In 1930, Canada imported 17,728,991 tons of coal, 
of which 13,463,601 were bituminous and 4,265,390 
anthracite Of the total imports of bitumunous coal, 
13,217,369 tons were from the United States and 
146,232 tons from Great Britain Of the anthracite 
imported, 2,965,254 tons were from the United States, 
996,127 from Great Britain, 292,529 from Russia, and 
11,480 from Germany 

Last year, Canada consumed 31,870 tons of coal 
and 3,385,000 tons of coke—a decrease of 3,000,000 
tons from the average consumption of the previous 
two years Central Ontario consumed approximately 
thirteen million tons, Quebec five millions, Alberta 
four and a half millions, and Nova Scotia three and 
three-quarter millions 

Of the total Canadian coal production last year, the 
mines in Nova Scotia accounted for 6,247,761 tons, 
New Brunswick, 208,405, Saskatchewan, 571,632, 
Alberta, 5,682,487, and British Columbia, 2,089,052 , 
a total of 14,799,337 tons valued at £10,600,000 The 
coal mining industry ın Canada represented at the 
end of 1929 a capital investment of £28,400,000 
There were at that time 29,739 employés m. the 1n- 
dustry, whose salaries and wages bill totalled for the 
year £8,475,000, or about £285 per employé 

As a step towards the more economical utilisation 
of domestic fuel supplies, pamphlets have been 
published dealing with the advantages to be gained 
through proper insulation of houses and factories, and 
the maintenance of adequate humidity m them The 
question of proper humidity in houses subject to a 
Canadian winter climate 1s one which closely affects 
standards of health as well as fuel economy, and 
investigations on these subjects are being continued 

Canadians are fully aware of the advantages to be 
gained through the development of a national fuel 
policy, which will assure to them the fullest possible 
use of their own fuel resources consistent with reason- 
able economy in the distribution of them Where 
factors of transportation prohibit the realisation of 
this aim, effort 1s concentrated ın finding a source of 
supply withm the British Empire That these aims 
have met with a measure of success 1s evidenced by 
the increasing imports from Great Britain 
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Annual Assembly at Rothamsted Experimental Station 


TRE annual assembly of subscribers to the Rotham- 
sted Experimental Station took place on June 18, 
when demonstrations of the field experiments and of 
the work goMg on in the various laboratories were 
given As thd time available for the inspection of the 
fields was short, only a limited number of the trials 
were inspected , these included the classical exper- 
ments on the Park Grass begun in 1856, and the one 
on the famous Broaglbalk wheat field started ın 1843 
The first was designed to show the effect of different 
fertiliser treatments on the yield and character of the 
herbage, and to-day 1t forms a very striking illustra. 


tion of the way in which the farmer can affect the | 


nature of his pasture by varying the plant nutrients 
supphed The second experiment was orginally in- 
tended to show the effect of mtrogen, potash, and 
phosphorus on the growth of the wheat plant, the 
action of these three substances 1s now well known, 
but the experiment 1s still yielding valuable informa- 
tion for example, a few years ago a study of the 
yields from the various plots, with the weather 
records, enabled the statistical department of the 
station to deduce valuable correlations between rain- 
fall at different seasons of the year and the yield 
More recently, by studying the average yield of the 
^" plots, the physics department has been led to the study 
of certain soil characteristics 

The average yield of the plot recerving a full annual 
dressing of artificial manure has been very close to 
that of the plot receiving farmyard manure, but the 
economic value of the two crops has not been equal, 
since the dunged plot has yielded relatively more in 
unfavourable seasons, when prices were higher [tisa 
matter of great importance to discover why the yields 
on the dunged plot have been less at the mercy of the 
vagaries ofourclimate The increased microbtological 
activity induced by the addition of organic matter 1s 
undoubtedly the primary reason, and it influences 
the yield partly by the production of soluble chemical 
nutrients and partly through the formation of humus, 
which gives a more open structure to the soil and, 
incidentally, gives 16 the black colour characteristic of 
a ‘rich’ soll The problem of ascertaining just how 
the presence of humic matter affects yields 1s bound 
up with the wider question of how the nature of the 
soul and the cultivation treatment 1t receives mfluences 
the growth of the crop and its response to manuring 
Work, therefore, on the stability of soil crumbs formed 
in the field under different systems of cultivation, and 
by sheep treadimg, 1s being followed up in the labora- 
tory, where an attempt 1s being made to discover the 
nature of the forces which bind soil particles together 
The prosecution of this inqury has involved excur- 
sions into pure science, particularly colloid physics and 
physical chemistry 

These problems aie part of the general one of land 
utilisation In many soil surveys only quahtative 
tests have been apphed, owing to the large amount of 
time and money needed in using the existing labora- 
tory methods Seveial new ways of determining the 
physical properties of a soil have been worked out 
at Rothamsted These are quantitative and, at the 
same time, very rapid In their development the 
needs of those responsible for irrigation projects m 
salty areas have been particularly kept in view 

In addition, however, to the old classical experi- 
ments, more modern ones, designed to meet the needs 
of modern agricultural conditions, have been devised 
As an example, the six-course rotation in Long Hoos 
field and the forage crop 1n Little Hoos may be eited 

The maim object of the six-course rotation 1s to 
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obtain data by means of which the influence c 
climatic conditions m different seasons on the respons 
of crop yield to artificial fertilisers may be studiec 
The rotationis barley, clover, hay, wheat, potatoes 
a forage mixture (rye, beans, and vetches) and suga 
beet, and each crop is grown every year Sulphate o 
ammonia, superphosphate, and murate of potash ar 
used, and there 1s a range of five intensities of manur 
ing for each fertiltser 

The nature of the problems to be investigated n 
these experiments necessitates continuance over a lonj 
period of years, but the immediate results will be o 
interest A feature of the experiment is that thi 
number of years required for a cycle of crops differ: 
from the number required for a cycle of manuria 
treatments, so that the defect from which older rota 
tion experiments suffered, that the same crop con 
stantly recurred with the same manual treatment or 
the same plot throughout the period of experiment, 1: 
avoided Itis thus possible to eliminate the effects o. 
permanent differences in fertility between the plots 

The large experiment of 144 plots, arranged as t 
Latin square, in Little Hoos field, 1s deggned to in 
vestigate the effect of different fertihsers on the yielc 
and chemical composition of forage crops, consisting 
of mixtures of cereals and legumes The manuring o! 
such crops presents difficulties which are not encoun- 
tered when a single ciop 1s grown, since the ability ol 
one constituent to compete with the others m the 
mixture may be altered by manuring, and the com- 
position and nutritive value of the produce so changed 
The main problem is to discover by what system oí 
treatment with artificial fertilisers the yield of protein 
per acre may be increased Four different mixtures 
are used, consisting of winter oats, vetches, beans, 
wheav, vetches, beans, winter oats, peas, beans, and 
wheat, peas, beans The twelve fertiliser treatments 
inelude sulphate of ammonia, nitrate of soda, potas- 
sium chloride, and superphosphate, separately and in 
combination 

Chemical invegtigations are being carried out on 
these crops, which shguld yield mteresting informa- 
tion In 1930 ammonium sulphate increased the 
amount of cereal straw and depressed that of legumm- 
ous plants ın mixed forage crops to such an extent that 
the large increase in total yield was not accompamed 
by any increase in the yield of protein per aere Cal- 
eium cyanamide generally gives similar i1esults to 
ammonium sulphate, but under less favourable soil 
conditions it interferes with the normal nitrification 
process 

In the afternoon the laboratoires were inspected In 
the bacteriology department, the investigations made 
on the mtrogen-fixing bactena forming nodules on 
lucerne were explained In the past this work has led 
to a large increase in the area of giound on which 
lucerne can be grown, and special attention 1s being 
paid to the reaction of the organism to the host-plant 
This 1s usually one of mutual benefit, the plant 
supplying the bacteria with carbohydrates, and re- 
celving in 1eturn a supply of nitrogen compounds * If 
the supply of carbohydrates to the nodule 1s checked, 
as by growing the plant in the dark, the bacteria be- 
come actively parasitic and destroy the cells of «he, 
host 

The entry of the bacteria into the root 1s in some way 
assisted by root secretions of the host-plant, although 
the marnei n which these act 1s still uncertain 

In the chemistry department, the barley crop is 
studied in gieat detail, because its value varies more 
strikingly than that of any other farm crop with the 
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jnditions of growth The amounts of the principal 
itrogenous constituents are closely related to the 
ibrogen contents for a given variety of barley,71rre- 
pective of the soil, season, and manuring - Further, 
1any of the properties recognised as important in 
rewing may be deduced from simple analyses on the 
riginal barley, and ıt should therefore soon become 
ossible to place the valuation of barleys on a more 
igid and objective basis In the course of the work, 
“successful laboratory technique for small-scale brew- 
ags has been developed 

Interesting exhibits were shown by the department 
f mycology, illustrating racial differentiation and be- 
iaviour 1n fungal species, ' immune ' potato varieties 
afected with wart disease, and the relation of fungal 
nd host nutrition to potato diseases There were also 
lemonstrations of the structure and life-history of 
Jactervum malvacearum and cotton-plants growing 1n. 
hambers under controlled environmental conditions 
n the Empire Marketing Board virus glass-houses, 
lants were exhibited showing different types of virus 
liseases , and the physiological, cytological, and ento- 
nological aspects of virus research were shown 

In the entomology depaitment, the exhibits illus- 
rated the means of control of Cecidomycide (gall 
nidges) affecting osier willows, clover, wheat, and other 
slants, and experiments dealing with the chemo- 
tophic responses of these insects and the extent to 
which they govern the selection of the host-plants 
The field trials and laboratory observations designed 
-o determine the amount of natural destruction exer- 
used by parasites upon the frit-fly and other agri- 
sultural pests were also demonstrated 

The demonstrations gave the visitors some idea 
of the scope of the work carried on at Rothamsted, 
although the time at their disposal precluded an 
axhaustive tour of the fields and the laboratories 
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‘University and Educational Intelligence. 


Betrast—The Senate has appointed Dr T 
Thomson Flynn to the chair of zoology from Oct 1, 
1931 Dr Flynn is at present Ralston professor of 
biology ın the University of Tasmanfa 


CAMBRIDGE —The Vice-Chancellor gives notice that 
the Quick professorship of biology will become vacant 
on Nov 1 by theretirement of Dr Nuttall A meeting 
of the electors will be held on July 17 The regulations 
provide «nter alia that 16 shall be the duty of the Pro- 
fessor to devote himself to the study of the biology 
of the cell and generally to promote that branch of 
science by research and by the superimtendence of a 
laboratory and otherwise Candidates are requested 
to send in their applications to the Vice-Chancellor on 
or before July 10 

The Council of the Senate has put forward recom- 
mendations for the three John Humphrey Plummer 
professorships The chaus are those of mathematical 
physics, inorganic chemistry, and colloid science 

in the case of the chair of mathematical physics, 16 
1s recommended that 1t shall be the duty of the pro- 
fessor to promote the study of theoretical physics in 
connexion with the Department of Physics and the 
Faculty of Mathematics, with special responsibilities 
towards reseaich students in the Department of 
Physics At the first election, preference shall be 
given to candidates whose work 1s connected with 
atomic physics Before each election to the professor- 
ship after the first, the General Board shall consult 
the Council of the School of the Physical Sciences as 
to the needs of teaching and research in theoretical 
physics, particularly in connexion with the Department 
of Physics, and, if the Board think fit, ıt shall be speci- 
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fied ın the notice to candidates that pieference will 
be given to those whose work 1s connected with some 
particular branch or branches of theoretical physics 

Mr W H Mulls, Jesus College, has been elected 
reader ın stereo-chemistry 


GrAscow —The honorary degree of LLD was 
conferred on Sir F G Hopkins, pregident’ of the 
Royal Society, and on Prof C U Ayens Kappers, 
professor at the Central Institute for Bram Research, 
Amsterdam, at the graduation ceremony held on 
Junel7 At the same graduation, the degree of D Se 
was conferred on Dr G W Tyrrell for a thesis entitled 
“The Geology of Arran ” 


Lonpon —Prof W W Jameson, professor of 
public health in the London School of Hygiene and 
Tropical Medicine, has been appointed dean of the 
School, 1n succession to the late director, Sir Andrew 
Balfour $ 

The following appomtments to University Chair 
have been made by the Senate Philosophy (King’s 
College), Dr H F Hallett, since 1919 lecturer in 
philosophy in the University of Leeds, Medical 
Industrial Psychology (London School of Hygiene 
and Tropical Medicine), Dr Millais Culpm 

The title of Reader has been conferred upon Mr 
Sydney Barratt, physical chemistry, University 
College, Dr L F Bates, physics, University College , 
and Dr E A Spaul, zoology, Birkbeck College 

University postgraduate travelling studentships 
of the value of £275 for one year have been awarded 
to John Stuart Anderson and Ere Gwynne Jones 
Mr Anderson proposes to contimue research ın the 
chemistry of the metal carbonyl compounds and 
related substances at Heidelberg Mr Jones pro- 
poses to carry on spectroscopic research at the 
astrophysical observatory at Potsdam 


OXFORD —Appheations are invited from members 
of Magdalen College for the Edward Chapman 
research prize value £20, for a published piece of 
original research m physics or chemistry, including 
the sciences of astronomy, meteorology, mineralogy 
and geology, zoology and botany, treated from 
the morphological, paleontological, physiological, or. 
pathological pomt of view Further particulars are 
obtainable from Prof H L Bowman, Magdalen 
College Competing essays must be received by, 
at latest, Oct 10 





Ture Foreign Work Committee of Leplay House 
announces that during the coming August ‘vacation 
there will be a visit to Poland, including a fortnight 
1n the Carpathians and a few days m Poznan, Cracow, 
and Warsaw, for historical, geographical, and socio- 
logical studies Thestudies will be under the direction 
of Mr R E Dickenson A meeting will also be held in 
the Cantal, with Rocamadour and Le Lioran as the 
centres, under the direction of Mr D L Linton A 
students’ camp will be held in Yugoslavia Full par- 
ticulars may be obtained from Miss Margaret Tatton, 
rea House, 65 Belgrave Road, Westminster, 

I Á 


Tur tenth Unity History School will be hel this 
year in Stockholm, under the direction of Mr F S 
Marvin The general subject will be “ The World at 
Peace A Survey of Post-War Developments ”’ 
Both English and Swedish lecturers will be taking 
part, among them being Prof Herbert Dingle, of 
the Imperial College of Science, who will trace recent- 
progress in the physical sciences, Mr Hartley 
Withers, who will deal with financial and economic 
problems, Mr Unden, rector of Uppsala and ex- 
Minister of Foreign Affairs, on international law, 
and Archbishop Soderblom, to whom the Nobel 
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Peace Prize was recently awarded The date of 
departure from London 1s Aug 56 Full particulars 
can be obtained from the Hon Secretary, Mrs Innes, 
29 High Oaks Road, Welwyn Garden City 





Birthdgys and Research Centres. 


June 29, 1868—Dr G E Hatz, For Mem R$, 
honorary director of the Mount Wilson Observa- 
tory, Pasadena, California 


The spectrohelioscope, spectrohellograph, and spec- 
trograph of my solfr laboratory are bemg used m 
several combmations for visual and photographic 
observations of the atmosphere and magnetic fields 
of the sun A standard form of spectrohehoscope 
will soon be in operation at twenty-five or more 
observatories distributed around the earth A plan 
of co-operative research will deal primarily with the 
question whether aurore, magnetic storms, and other 
geophysical phenomena are caused by solar eruptions, 
as certain observations and theories suggest 

The Astrophysical Observatory and Laboratory of 
the Cahforma Institute, conducted in close co-opera- 
tion with the Mount Wilson Observatory, are m pro- 
cess of development Experiments m manufacturmg 
large mirror dises for the 200-inch telescope are under 
way, with good prospects of ultimate success New 
auxihary instruments, mcluding correcting lenses, 
spectrograph objectives, and radiometers, when tested 
with the 60-inch and 100-inch reflectors on Mount 
Wilson, have greatly mcreased the efficrency and range 
of these telescopes 


June 29, r885 —Prof W © McCuorrAaGR LEWIS, 
RS, professor of physical chemistry in the 
University of Liverpool 
The work which has been carried out for some 
years now in this laboratory belongs, im the main, to 
the field of bio-colloid chemistry, a branch of chemistry 
which is receiving considerable attention m various 
research centres So far as our own programme 1s 
concerned, ıt may be said to inelude four lines of 
investigation (1) The kinetics and energetics of 
coagulation or aggregation of typical colloid and other 
finely dispersed systems, (2) the physico-chemical 
aspects of denaturation of protems, (3) the eapillary 
behaviour of finely dispersed systems of biochemical 
importance, for example, the lpoids and proteins, 
(4) the kinetics and energetics of enzyme processes 
In addition to the bio-colloid work, research in photo- 
chemistry and electro-chemistry 1s likewise being 
carried out by members of the staff 


July 2, 1862 —Sır Wittiam Brace, OM, KBE, 
FRS, director of the Royal Institution of 
Great Britain 

The determination of the crystal structure of 
organic substances 1s the chief object of research of 
my colleagues and myself in the Davy-Faraday 

Laboratory 

is the improvement of the apparatus and of the in- 

terpretation of the results It seems that advance m 

the frsure will depend on observations of the relative 

intensities of the pencils of X-rays diffracted by a 

crystal The crystals to be examimed are generally 

very small, weighmg only a fraction of a milligram 


| We have therefore been constructing powerful X-ray 


] 


tubes which should give results plainly, accurately, 
and quickly 

At the same tıme various mteresting crystals are 
under examination, and, in particular, the long chain 
compounds The new X-ray tubes make ib easy to 


. Observe certain remarkable effects as the substances 


are heated until they melt 
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Our particular object for the moment i 


Societies and Academies. 


LONDON 


Royal Meteorological Society, June 17 —S Chap 
man A theory of upper-atmospheric ozone Th 
paper consists of a discussion of the daily and annus 
variations of the ozone content of the atmospher 
in any latitude up to about 50? The ozone 1s treater 
as if 16 were uniformly spread through a layer of a 
10 km thick, having the same density as the air a 
the level of maximum ozone density Convectio1 
and diffusion of ozone are neglected The therma 
decomposition of ozone (20,=30,) 1s discussed, anc 
estimated to be neghgible, except possibly in connexio: 
with an eleven-year (sunspot) variation of ozone — 
C K M Douglas On the relation between tempera 
ture and pressure imn the troposphere It ıs showr 
that the high correlation coefficients between pressure 
and temperature high up m the troposphere are closely 
related to the constancy of the lapse-rate of- tempera. 
ture. The correlations between the mean temperature 
of the column up to 9 km and the temperatures al 
3 and 6 km are very high Some factors tending tc 
produce a constant lapse-rate are discussed Groups 
of extreme cases show that when the barometer at 
sea level is very low or very high the troposphere 
contributes about half the deviation from the mean 
Both cyclones and anticyclones can be grouped intc 
systems largely confined to the troposphere, and 
systems extending to the stratosphere The argu- 
ment 1n favour of an advectional theory 1s developed. 


PARIS 


Academy of Sciences, May 4—A Cotton The 
optical properties of a liquid placed m a magnetic 
field and traversed by a beam polarised ın any direc- 
tion Remarks concerning the work of G Dupouy 
and M Schérer, with special reference to the m- 
stallation —Charles Nicolle Distemper in dogs can 
be expemmentally transmitted to man without 
apparent symptoms Although man can act as a 
carrier of the distemper virus, no reaction of tempera- 
ture or otherwise could be detected —A Fraenkel. 
An essential altétnation of the axiom of choice — 
W Tartakowsky The‘totality of numbers represent- 
able by a general quadratic or cubic indefinite form 
—Mandelbrojt Functions, holomorph and limited in 
a semi-plane —Henr: Cartan A remarkable class of 
domains —M Pichot and P Dupin The distribution 
of the velocities of colloidal solutions presenting 
anomalies of viscosity The flow of water and of a 
0 7 per cent gelatine solution between parallel planes 
has been studied by the Camichel chronophotographie 
method, and curves are given showing the velocity as 
a function of the distance from the walls for each of 
these liquids These curves prove the existence of a 
central portion flowing en bloc m the case of the 
gelatine solution —Henri Mineur Remarks on the 
mechanics of variable masses —E  Huguenard A 
method of mechanical inscription applicable to the 
recording and reproduction of sounds —M Pauthenier 
and Mme M Moreau-Hanot The cylindrical 1onised 
field and the duration of the path of the ions — 
V DolejSek The ultra-soft X-rays A modification 
of Osgood’s method was used The most intense line 
obtained was a doublet with an approximate waye- 
length of 480? A —G Dupouy and M Scherer The 
combination of the simultaneous optical effects of 
magnetic rotary polarisation and magnetic double 
refraction m a liquid —Jean Becquerel and Louis 
Matout The combined effects of the internal elec- 
tric field of a umaxial crystal and of a magnetic 
field normal to the optic axis Variations of the 
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components of the absorption bands of the ordinary 
speetrum according to the relative orientations of the 
meident vibration, of the binary axes, and of the 
magnetic field Circular polarisation and magneto- 
electric rotary power —R  Gibrat The optics of 
uniaxial heterogeneous structures —-Gutchard, Claus- 
mann, Billon, and Lanthony New data relating to 
the independence of the hardness and hydrogen con- 
tent of electrolytic metals Reply to criticisms by 
L Guillet and J Cournót Fresh experimental evı- 
dence 1s given in support of the authors’ views — 
Augustin Boutaric and Maurice Doladilhe The ad- 
sorption of colourmg matters by the granules of a 
hydrosol —Georges Fournier and Marcel Guillot The 
absorption of the g-rays by matter—-Mme Irène 
Curie The complexity of the a radiation of radio- 
actinium —F Joliot The phenomenon of recoil and 
the conservation of the quantity of motion The 
author has repeated Akiyama's experiment and has 
obtained similar phenomena, but considers unneces- 
sary the hypdthesis of an emission of a y radiation of 
very great energy —L Bert and R Annequin The 
action of phosphorus pentachloride upon w-chlorallyl 
benzene derivatives The action of phosphorus penta- 
‘chloride upon compounds of the type R C,H, 

CH, CH CHCl furnishes a good method for obtain- 
ing CH; CH, CHCl CHC], and its homologues — 
Sébastien Tabetay On w w’-dichloroparaxylene, 
p-diethylolbenzene, and p-divinylbenzene —Mlle M 
Montagne ‘The action of organomagnesium com- 
pounds on N-diethylacetamide --C Gaudefroy The 
orientation of crystals, and of quartz in particular, 
with the aid of corrosion figures —F  Holweck and 
P Lejay Improvements m a transportable instru- 
ment for the rapid measurement of gravity The 
portable type of instrument described and illustrated 
is an mmproved form of one described in an earlier 
communication After being carried 2000 kilometres 
in & motor car, without special precautions, 1ts accu- 
racy was unaffected —Ladislas Gorczynski Some 
measurements of the diffused golar radiation obtamed 
with solarrmeters ın the Maritime Alps —Chung- 
Hwang Chow ‘The development of the carpophore 
in Copranus tormentosus —M Bridel and R Lavieille 

The sweet principle of the leaves of Kaá-h6-é (Stewa 
Rebaudiana) The dry leave$ contain 6 per cent of 
the glucoside, stevioside This 1s very sweet, about 
300 times as sweet as cane-sugar It is not hydrolysed 
by emulsm, rhamnodiastase, yeast or by powdered 
Aspergillus nager, but 5 per cent sulphuric acid acting 
for three hours at 100° C gives a-glucose and a 
substance, steviol—F Fouraire A new myxo- 
sporidium of the genus Chloromy.cum observed in the 
carp —P Lepine The separation of the antagonistic 
sexual hormones in extracts of the anterior lobe of 
the hypophysis — A. Leulier and B Drevon The 
action of the blood serum on morphine chlorhydrate 
in the presence of hydrogen peroxide Oxydimorphine 
has been proved to be formed under these eonditions 
—Ch Dhere and M Fontaine The fluorescence 
spectra of the phycochromoproteids studied in solu- 
tion and in a hving alga —] Magrou, Mme M 

Magrou, and E Roubaud The stimulating action at 
a distance exercised by certain bacterial suspensions, 
through quartz, on the eclosion of the mosquito of 
yellow fever---J. Parrod The formation of a- 
argbinotetroxybutyl-4-1midazol at a low temperature, 
starting with glucose and with levulose m a solution 
of ammoniacal cupric hydroxide —Armand Dehorne 

New observations on the generalised plasmodium and 
the merozoite cysts of Sabellaria spinulosa —Ugo 
Lumbroso and Mile H Van Sant New strains of 
bacterra isolated from north African cases of trachoma 
followmg Noguchi’s technique Three strams of 
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bacteria have been isolated, A, D, and C Of these," 
type A differ essentially from the B granulosum of 
Noguchi in the appearance of the colonies, their con- 
sisbence, their golden yellow pigment, and the absence 
of fermenting power towards certain sugars attacked 
by B granulosum Type B, and especially type C, 
show still greater differences —C Levagliti, J Bardet, 
A Tchakirian, and A Vaisman Galum, its thera- 
peutic properties ın syphilg@ and thé experimental ~ 
trypanosomiases Gallium hea marked preventive 
and curative action in syphilis and certam trypano- 
somiases 


ath 
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Royal Society of South Africa, Mar 18 —R A Dart «c 
and Nino del Grande The ancient iron-smelting 
cavern at Mumbwa —R S Adamson On.a new 
species of Azistea —H  Zwarenstein and I Schrire 
The effect of castration upon protem metabolism » 
Total castration of male rabbits leads to an increase m 
weight and to a 25-40 per cent increase jn creatinine 
excretion 3 months after operation Graftmg of 
testes caused a return to normal within a fortnight 
The creatinine excretion of a female rabbit showed a 
20 pet cent decrease 3 months after removal of the, 
ovaries —-M Fortes Perceptual tests of general ih- 
teligence for international use —Sir Thomas Muir (a) 
Note on equalities connecting two sums of squares 
(b) Note on a special alternant of three variables — 
J F V Philips A sketch of the floral-regions of -~< 
Tanganyika Territory 

LENINGRAD 

Academy of Sciences (Comptes rendus, No 18, 
1930) —N Zelinskyand M Rakuzin Anewsimplified 
procedure for the manufacture of sulphuric acid from 
plaster of Paris Calcium sulphate can be converted, 
by boiling with ammonium carbonate, into ammonium 
sulphate and the latter electrolysed to produce 
sulphuric acid —A Arkhangelsku and E Salmanson 
A note on the diagenesis of the marme argullaceous 
deposits The chemical side of the processes con- 
nected with the interaction of particles of soil and 
the sea water ıs discussed —L Broude and V 
Gulevitch The use of Buchner's press for the studies 
of animal extractive substances The press can be 
applied successfully in qualitative studies on ex- 
tractive substances from muscles, but the amount of 
the extract 1s never complete and the method cannot 
be recommended for quantitative studies —V Nikolaev 
and S Kosmann On the boracic acid of the Tchokrak 
salt lake Analyses of the lake water —N Achyeser 
(1) On certain polynoms of minimum deviation 
(2) On the extremal proprieties of certam fractional 
functions 

SYDNEY 

Linnean Society of New South Wales, Mar 25 — 
Germaine A Joplin (Petrology of the Hartley 
District (1) The plutomic and associated rocks The 
plutonic rocks at Hartley occur as a portion of a large 
bathylith, and ın two stocks, each of which ıs about 
one mile in chameter Hypabyssal rocks occur in 
the form of dykes and apophyses associated with 
the bathylith A number of different types, ranging 
from ultra-acid to ultra-basic, have been described, 
and mineralogical and chemical evidence points to 
consanguinity among them The complex forms a 
typical calcic, or sub-alkahne suite, and ıs comparable 
to one of similar age at Moruya It ıs probable that 
the various types have been developed as a result of 
fractional crystallisation in an intercrustal reservoir, 
followed by separate injections of the fractions, and 
differentiation «n situ The plutonic rocks are ım- 
trusive into Upper Devonian sediments, and are over- 


Jain by Permo-Carboniferous Upper Marine beds 
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The series 1s comparable to other complexes of 
Devonian age, and, therefore, probably belongs to 
the Kammbla epoch of igneous intrusion —G H 

Cunningham The Gasteromycetes of Australasia 

(10) The Phallales (1) Followmg a discussion con- 
cerning the morphology of the order, an account 1s 
given of the development of three representatives of 
the genera, Mutinus, Ithyphallus, and Dictyophora 
respectively A key to the genera is given, and the 
species occurring in this)biologic region (five in all) 
are discussed in detail ritical notes are appended 
as to the generic limits and to the specific characters 
of the Australian representatives of this family A 
complete synonymy of the species and genera under 
discussion 1s appended —J Malloch Notes on 
Austrahan Diptera (27) This paper contains a 
complete catalogue of the described Australian species 


» of the family Chloropide, with a generic key to the 


P 


— —— 


subfamily Chloropine and descriptions of thirteen 
new species, with notes on several described species, 
a survey of the characters of the family Milichide, 
with a key to the, Austrahan species of the genus 
Milachiella and descriptions of two new species, and 
some notes on three recently described species of the 
genus Rub of the family Tachmidz 


WasHineton, DC 


National Academy of Sctences {Proc , Vol 17, No 2, 
Feb 15)— Henry Borsook and Howard M  Wine- 
garden On the specific dynamic action of protein 
A survey of recent experimental work, with reference 
to the hterature Ib is suggested that the specific 
dynamic action of protem parallels the course of 
nitrogen excretion and results from at least two pro- 
cesses, the work imposed on the kidney and the 
metabolism of the nitrogen and the carbon, the latter 
bemg the specific dynamic action proper —Perry 
Byerly The Califorma earthquakes of Nov 28, 1929, 
and the surface layers of the earth m Cahforma 
These two earthquakes were recorded by several 
observatories near the epicentre Both the direct and 
indirect P waves were identified, and a method allow- 
ing of the accurate calculation of the depth of focus 
was used ‘The epicentre was at lat 37? 31' N , long 
119° 2’ W , the focus was at a depth of 5 km, and 
the granitic layer ın the region 1s 20-25 km —Clyde E 
Keeler ‘The independence of dominant spotting and 
recessive spotting (‘ piebald °) in the house mouse — 
H C Ramsperger and G Waddington ‘The inter- 
pretation of the thermal decomposition of nitrous 
oxide Data of all known unimolecular actions are 
included — Wilder D Bancroft and J E Rutzler, jr 
Reversible coagulation in hvimg tissue(l1) Intra- 
venous injections of sodium thiocyanate solutions 
bring rabbits out of the unconsciousness due to ether, 
amytal, or morphine more rapidly than is normal, can 
prevent death from strychnine or histamine, and can 
prevent anaphylactic shock in rabbits sensitised with. 
egg-whibte sol Potassium salts cannot safely be sub- 
stituted for sodium salts, because of their greater toxic 
action Jt1s considered that since sodium thiocyanate 
peptises proteins, 1ts effect 1s to counteract disturb- 
ances due to coagulation of nerve protems, this 


\ supports Claude Bernard's view that anesthesia 1s 


1 


| Thomas 


due to coagulation of nerve colloids —Tracy Yerkes 
On the unified field theory (4) A con- 


, sideration of the so-called geodesics of zero length 


"^gravitation —Leonard Carlitz 


which give the hght tracks ın the Emsteim theory of 
The anthmete of 
‘polynomials in a Galois field —Hassler Whitney (1) 

On the colourmg of graphs —(2) Non-separable and 
\ planar graphs —Francis D Murnaghan ‘The prin- 

ciple of Maupertuis —A D Michal Notes on scalar ex- 
. tensions of tensors and properties of local co-ordinates. 
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Official Publications Received. 


BRITISH 


Min stry of Agriculture and Fisheries Marketing Lenflet No 30 
Litter Testing and Pig Recording, Interim Report by the Pig Industry 
Counal Pp $ (London Ministry of Agneculture and Fisherses ) 

Department of Seentitie and Industrial Research Building Seience 
Abstracts Vol 4 (New Series) No 4, April Abstracts Nos 585 747 
Pp 107 140 (London H M Stationery Office ) 9d net 

Air Ministry Aeronautical Research Committee Reports and 
Memoranda No 1301 (E 48—I C E 761, 790) Carburettor Fuel Meter 
ing Characteristies By W C Clothier Pp 12+15 plates (London 
H M Stationery Offiee ) 9d net 

Proceedings of the Royal Irish Academy Vol 40, Section B No 2 
Contributions to the Fungus Flora of Ulster By Arthur E Muskett, E 
Norman Carrothers and Hugh Cairns Pp 3755 od Vol 40, Section 
B, No 3 Further Studies in the Pigment of the Berry of the Elder 
(Sambucus nigra Linn) By Thomas J Nolan and Byacinth M T 
Casey Pp 65666 od (Dublin Hodges, Figgis and Co , London 
Wilhams and Norgate, Ltd ) 

Transactions of the Institute of Marine Engineers, Incorporated 
Session 1931, Vol 42, No 4, May Pp 157 202+:1n (London ) 

Journal of the Chemical Society May — Pp iv-F1083 1314-F* 
(London ) 

Proceedings of the Geologists’ Association Edited by A K Wells 
Vol £2, Part I, May 28th Pp S5 (London Edward Stanford, Ltd ) 
92 ^ . 

The International Commission on Illumination The Origin, Organisa- 
tionand Work (with Appendices) Pp 24 (London The international 
Illumination Congress ) 

The Unnersity of Sheffield Report on Research Work carried out in 
the Departments of Mining and Fuel Technology during the Session 
1929 30. Pp 14 (Sheffield ) 

City of Birmingham Education Committee Selection of Skilled 
Apprentices for the Engineering Trades Report of Rewearch By l 
Patricia Allen and Percival Smith Pp iv+35 (Birmingham ) 

Tho British South Africa Company Publication No 1 The South 
African Citrus Thrips in Southern Rhodesia By Dr W J Hall Pp 
56+-8 plates (London and Sahsbury The British South Afiica Co ) 

Paleontologiese Navorsing van die Nasionale Museum, Bloemfontein 
Deel 1, Stuk 2 Dio Krytíauna van Soeloeland 2 Voorlopige Beshry- 
wing von enige Soeloelandse Ammoniete 1 Lophoceras, Rhy tidoceras, 
Drepanoceras en Deiradoceras Deur Dr Ir E € N Vanlioepen Pp 
8054 (Bloemfontein ) 

Mines Department Safety in Mines Research Boird Piper No 66 
Haulage Accidents in Coal Mines Report of the Haulage Committee 
of the Safety 1n Mines Research Board Pp 20 (London HM 
Stat onery Office ) 6d net 

Ten Years of Research for the Metal [Industries a Brief Record of 
Progress made by the British Non-Ferrous Metals Research Association, 
1920-1930 Pp 30 (london) 

Tha League of Science (Ihe Science Party) Report on Preliminary 
(Lom and Activities from 11th November 1929 to Ist May 1931 Pp » 

ondon ) 

Brighter Bioehemistry beigs the Illustrated Journal of the Bio 
chemical Laboratory, Cambridge No $, May Pp 3» (Cambridge ) 2s 

National Health Insurance Memorandum on Ceitihtation of In- 
capacity for Work, giving the Results of Recent Investigations as to the 
Causes of Increase of Claims to Sickness and Disablement Benelit 
(Mems 329/1 C) Pp 31. (London Ministiy of Health ) 

Navy Hydrographer's “Report Report on Admnalty Surveys foi 
the Year 1930 by the Hydrogrd$her of the Nay Pp v (London 
Admiralty ) 

‘Lhe Quarterly Journal of the Geological Society of London No 346, 
Vol 87, Part 2, May 29th Pp 179-875--+-lx1,. (London Longmans, 
Gieen and Co, Ltd) Ys Ge 

Empire Cotton Growing Corpoisttion 
General Meeting Pp 16 (London) ` 

Proceedings of the Royal Society — Series A, Vol 131, No ASIB, 
June 3 Pp 517703--xxx (Loudon Harrison and Sons, Ltd ) 10s 

Apia Observatory, Apia, Western Samoa Pp $6 
(Wellington, NZ W <A G Shinner ) 

Records of the Botanical Survey of India Vol 13, No 2 A Census 
of Indian Mosses, with Analytical Keys to the Geneis referred to in the 
Census as well as all the Genera deift with in the second edition of 
Prof Brotherus’ account of the Muse: Ver in Kugler and Prantl's 
*"Püanzenfamilien" By P Bruhl Pp v+152 (Calcutta Govern 
ment of India Central Publication Bianch ) 2 12 rupees, 55 

Report of the Astronomer Royal to the Board of Visitois of the 
Royal Observatory, Greenwich, read at the Annual Visitation of the 
Royal Observatory, 1981 June Pp 17 (Greenwich) 

Imperial Bureau of Plant Genetics (for Crops othe: thin Herbage) 
Papers on Plant Genetics received from January to June 1930 Pp 23 
Papers on Plant Genetics, Vol 1, No 2 Vp 36 Plant Breeding 
Abstracts, Vol 1, No 3 Pp 52 (Cambridge School of Agriculture ) 

Canada Department of Mines Mines Branch The Mining Laws of 
Canada a Digest of Dominion and Provineitl I nws vitecting Mining 
(No 713) Revised editron Pp v-+9S 25 cents Investigations in 
Ora Dressing and Metallurgy (Testing and Research Laboratories) 1929 
(No 720) Pp 1+208 (Ottawa F A Acland) 

Report of His Majesty’s Astronomer at the Cape of Good Hopg to 
the Secretary of the Admuralty for the Year 1930 Pp 9 (Cape of 
Good Hope } 

County Borough of Halifa. Bankfield Museum Notes, Ber ond Sevies, 
No 12 Methods of Hand Spinning 1n Egypt and the Sudan By Grace 
M Crowfoot Pp 51+44 plates (Halifax) 3s 

Ministry of Agriculture and Fisheries Department of Agriculture for 
Scotland, and Ministry of Agriculture for Northern Ireland Reports 
on the Work of Agricultural Research Institutes and on certen other 
Acricultural Investigations in the United Kingdom, 1929-1930 Pp 260 
(London Ministry of Agriculture snd Fisheries ) 1 net 
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TÄ3BCCTHA  THXOOKFAHCKOTO HAYYHOTO HHCTHTYTA PbIBHOTO 
xoanticiBa (Bulletins of the Pacific Scientific bisheries Institute) Vol 
4, Part2 OYCPh BOJIOPOCZEBOTO IIOfQCA NPIMOPCKOTO IIOBEPE;hEJI B 
CBA3H C IIEKOTOPÞIMH OBIHHMH BOIIPOCAMI ELO HMCIIOJIbGOBALIUI 
(Eine Ubersicht des ‘langguertels des Kustenpebietes 1m Zusamn cuhang 
mit einigen allgemeinen kragen seiner Ausbeutung) Von Harry Gail 
Pp 40 50 kom Vol 5  Osna30P PbI5 JIAZIBHEBOCTOUHBIX. MOPEII (A 
Review of the Fishes of the Seas of the Bar East) Hy Prot V K 
Soldatov and Prof G J Lindberg Pp xlyvu+576 6 põ Vol o 
CEDIS (Clupea harengus Palassi C V ) 3AJIHBA IIETPA BEANKOLO, BIIO'IO- 
ruurckIii ourPkK (Ihe Herzing Cupia harengus Pallas © V ) ot Peter 
the Great Bay, a Biologiexl Sketch By A I Ambro; Pp sin+al% 
5py6 (Vladivostoch ) 

US Department of Commerce Bureau of Standards Research 
Paper No 201 Mechanism ot the Atomization of Liquids By R A 
Castleman, Jr Pp 309 37643 plates 3 cents Research Paper No 
289* Extension of the Standard Visibility Function to Intervals of 1 
Millimicron by Third Ditterence Osculatory Interpolation By Deane 
B Judd Pp 405471 5 cents (Washington, DC Government 
Printing Ofhce ) 

Proceedings of the Colorado Museum of Natural History Vol 10, 
No 2 Prehistoric Klahed Points from Colorado and neighboring 
-Distriets By B B Renaud Pp 22+3 plates (Denver, Colo ) 

University of Ilinois bngineering Experiment Station — Bulletin 
No 220 Laboratory Tests ot Reinforced Concrete Arches with Decks 
By Prof Wilbur M Wilson Pp 97 50cents Bulletin No 227 The 
Effect of Smelter*Atmospheres on the Quality of Dry Process Enamels 
for Cast Iron A Report of an Investigation conducted by the Engineer- 
ing Experiment Station, University of Illinois, in cooperation with the 
Utilities Research Comnussion By Prof Andrew I  Andiews and 
Horace W Alexander Pp 16 10cents (Urbana, Ill ) 

US Department of the Interior Geological Survey Water Supply 

) Paper 620 Geology and Ground Water Resources of Western Sandoval 
County, New Mexico By B Coleman Renick Pp vi+117-+10 plates 
35 cents Water Supply Paper 641 Surface Water Supply of the 
United States, 1927 Part 1 North Atlantic Slope Drainage Basins 
Pp vu-+188 35 cents Water Supply Paper 643 Surfuce Water 
Supply of the United States, 1927 Part 3 Ohio River Basin Pp 
VN+216 35 cents (Washington, DC Government Printing Office ) 

US Department of Agriculture  Cnuceulai No 157 Fig Insects in 
California. By Perez Simmons, W D Reed and E A McGregor Pp 
72 (Washington, DC Government Printing Othee ) 20 cents, 

The Bashford Dean Memorial Volume Archaic Fishes Edited by 
Eugene Willis Gudger Article 2 The Segmentation of the Egg of the 
Myxinoid, Bdellostoma stout, based on the Drawings of the late Bashford 
Dean By Eugene Willis Gudger and Prof Bertram G Smith Pp 
48 024-2 plates (New York American Museum of Natural History ) 

Bulletin of the Earthquake Research Institute, Tokyo Impenal 


University Vol 9, Part 1, March Pp 114427 plates — (lokyó 
Iwanami Shoten ) 1 66 yen 
US Department of Commerce Bureau of Standards Bureau of 


Standards Journal of Research Vol 6, No 5, May, R P Nos 303 318 
Rp 705916 (Washington, DC Government Printing Office ) 

Proceedings of the United States National Museum — Vol"''8 Art 2 
Catalogue of Human Orana in the Ugited States National Museum 
Collections By Aleš Hrdlicka (No 2845) Pp 95 (Washington, 
DO Government Printing Office ) 

Smithsonian Institution Free: Gallery of Art Yaksas Part 2 
By Ananda K Coomaraswamy (Publication 3009) Pp 84+50 plates 
(Washington, DG Government Piinting Officg ) v 

Smithsonian Institution United States National Museum Bulletin 
100 Contributions to the Biology & the Philippine Archipelago 
and adjacent Regions The Fishes of the Families Pseudochromidae, 
Lobotidae, Pempheridae, Priacanthidae, Lutjanidae, Pomadasyidae aid 
JTeripouidae collected by the United States Bureau of Fisheries 
Steamer Albatioss, chiefly 4n ~Philippine Seas and adjacent Waters 
By Henry W Fowler Pp X24288 (Washington, DC Government 
Printing Office) v0 cents PS 

Les observatoires astronomiqu^-* " les astronomes 
bant, J Delvosal, E Delporte et ); reau Pp 315 
vatoire Royal) 14 Belgas 

Suomen Geodeettisen Laitohsen J f usuy (Veroffentlichungen des 
Finnischen Geodatischen Institutes) N 15 Der Einfluss der den 
Pendel umgebenden Luft auf dieSchwingungszeit beim V Sterneckschen 
Pendelapparat Von M Franssla Pp 23 Mo lb Ergebnisse der 
astronomischen Ortobestimmungen auf den Finnischen Dreieckspunkten 
Von Y Leinberg Pp 162 (Helsmki) 


Par P Stroo 
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The University of Colorado Studies Vol 18, No 3, Apri]. Pp 119- 
176 (Boulder, Colo ) 

Proceedings of the Imperial Academy Vol 5, No 4, arl Pp n 
x.4-129-178 (Tokyo) 

The Carnegie Foundation for the Advancement of Teaching — Bulletin 


No 26 Current Developments in American College Sport By Howard 
J Savage, John T McGovern, Harold W Bentley Pp iv4-58 (New 
York City ) Free 

Proceedings of the Academy of Natural Sciences of Philadelphia, Vol 
83 Anew East African Francolin 
903 (Philadelphia ) 

Proceedings of the California Academy of Sciences, Fourth Series 
Vol 20, No 1 Geographic Variation in the Richardson Grouse By 
Hagry S Swarth Pp 7 (San Francisco) e 

Report of the Aeronautical Research Institute, Tokyo Impenial 
University No 68 Stresses under Tension in a Plate with a Hetero 
geneous Insertion By Katsutada Sezawa and Genrokuro Nishimura 
Pp 55483 018yen No 69 On the Buckling under Edge Thrusts of 
a Rectangular Plate clamped at Four Edges By Katsutada Sezawa 
Pp 4559 O15 yen No 70 On the Lateral Vibration of a Rectangular 
Plate clamped at Four Edges By KatsutadaSezawa Pp 61-70 O11 


yen No 71 Atomic Heat at Constant Presspre of Crystalline Sub 
stances By Yositosi Endō Pp 7182 .012 yen (Tokyó Koseika: 


Publishing House ) 
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Japanese Journal of Astronomy and Geophysics Transactions ar ; 
Abstracts, Vol 8, No 8 Pp 4+67207+1144 (Tohyo National ni 
search Couneil of Japan ) * p 
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CATALOGUES 


A Catalogue of Publications in Medicine and Science 
(London Baitliere, Tindall and Cox ) , 
Leitz Epidiascopes Pp 26 (Wetzlar and London Ernst Leitz ) | 


————ÓÓ 
Diary of,Spcieties. | 


FRIDAY, Jone 26 | 


Roya. Socrery OF ÁnTS, at 430 — W L Stampe The Gánges Cad 
Hydro Electric Scheme A System of Rural Electrifcation, ` 

ROYAL Socrgrv or MEDICINE (Otology Sertion) (at Queens Colle 
Oxford) at 2—Lr W T 'Bulher The Lateral Line ot Bensa Orga 
—Ati—E A Peters (a) est for Maximum "Tuning Fork Ucarin 
(b) A Case ot Cerebellar Abscess Drained Anterior to the Latem - 
Sinus —Demonstration —Dr M Macnaughton Jones Models Iu 
trating the Phys.ology of the Ear 


SATURDAY, JUNE 27 m 
A 
BRITISH PsycHoLoaicaL SocrETY (at Reading University), al 315. 


Papers on Oscillation —Miss M 1 Dunsdon Reversible Perspect 
and the Effect of Conation —Mrs H W Oldham  Osüllation 
Sounds of Low Intensity —Demonstrations of Apparatus bv D 
Vincent (a) A Mirror Tachistoscope Without Moving Parts, (b) B 
g 


Pp zus +6 


Apparatus for Producing Sounds of Piedetermined Wave form 
RovAL Sociery or MEpnIcINE (Otology Section) (at Queen's Colle 
Oxford), ab 10 30 A M —Diseussions The Physics of Sound and 
Physiology of Hearing, and on the Questionnaire of the Ot: «ele1o8 
Committee pom 






TUESDAY, June 30 : 
ROYAL ANTHROPOLOGICAL INSTITUTE (Annual General Meeting), at 8 3 
— Presidential Address i af 
FRIDAY, JULY 8 di 


ASSOCIATION OF Economic BioLocists (Summer Meeting) (at Farnh 
House Parasite Laboratory, Farnham Royal) \ . 
RovAL Society or MEDICINE (Study of Disease in Children Section 
Bath) 


i 
[| 
[| 
PUBLIC LECTURE. l 


FRIDAY, JUNE 26 | 
LONDON SCHOOL oi HYCIFNE AND TROPICAL Mepicine (Public Hesi 
Division), at 5 --Sir Thomas I egge Industrial Poisonings 
CONGRESSES. 
JUNE 29 TO JUI Y 4 | 
INTERNATIONAL CONGRESS OF THE HISTORY OF SCIENCE AND TECHNOLO! 


Monday, June 29, at 3 (at Royal Geographical Society) —Dr O Sing 
Presidential Address es 
At 4 30 —Reception (at Science Museum) by Sir Henry !1; ons 
Lady Lyons 
At 9 —Reception (at Royal Society of Medicine) by the President 
Mrs Singer \ 
Tuesday, June 30, at 9 30a m (at Science Museum) —The Sciences ¢s 
Integral Part ot General Historical Study, and The Teaching of 
History of Science H 
At 4 30 —Reception (at Royal Society) by Sir Frederick. Hopkins 
Lady Hopkins l 
At 9 —Reception (at Royal Institution) by the Managers ; 
Wednesday, July 1 (at Cambndge) } 
Thursday, July 2, at 10 4 x (at Science Museum) —Historieal and C 
temporary Inter-relationship of the Physical and’ Biolog 
Sciences 
At 430 —Reception (at Institute of Historical Research) by 
Director and Committee 
At 9 —Reception (at Royal College of Physicians) by Lord) Dawson 


Penn 
Friday, July 3,at104 m (at Science Museum) —Interdependence of P 
and Apphed Science ) 


Saturday, July 4 (at Oxford) | 


JUNE 29 TO JULY 4 | 
Concress OF NAVAL ARCHITECTS (Institution of Naval Architects 


en a ae Se = d 


Association Technique Maritime et Aeronautique) (at Paris) 
Papers on— ae ( 
Shipbuilding Cn | 
Marıne Engineering n ! 
Civil Aviation ‘ 
JULY 4 TO 11 ' a 


ROYAL SANITARY INSTITUTE (at Glasgow) —Subjects for Discussiotes 


The Role of the Hospital Relative to the Development of 
ventive Medicine 

The Proposals of the British Medical Asscciation for a Gen 
Medical Service, from the Standpoint of Preventivé Medicine, 
1solation to National Health insurance 

Development of the National Health Insurance Scheme : 

, Administration of the Local Government Act, 1929 t 
Eugenie Sterilisation ‘ 
Health Certificates before Marriage 
Pregnancy and Tuberculosis 
Maternity and Child Welfare Work 


e, 


